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1. INTRODUCTION

ELECTRONIC
SWITCHED NETWORK

1.01 The Electronic Switched Network @SN)  is a private
communications network intended for use by large business customers
with distributed operating locations.

1.02 This practice introduces the reader to the concepts of the ESN,+
with emphasis on the Meridian SL-1 switch element. The information
contained in this practice will enable the reader to gain an appreciation
of the enhanced quality of communications service and reduced
communications costs provided by the ESN.

SWITCH ELEMENT 1.03 A prime element of the ESN is the Meridian SL-l*  Integrated+
Services Network which, when arranged as a combined Private Branch
Exchange (PBX)  and network switch, is termed a Meridian SL-1 ESN
Node. The Meridian SL-1 ESN Nodes are strategically located (Fig.
l-l) to concentrate on on-network traffic and access to off-network
facilities efficiently and economically. An ESN can comprise a single
ESN Node serving a few locations in a metropolitan area, or multiple
ESN nodes serving up to 999 locations in a widely-dispersed national or
North American network.

1.04 The Meridian SL-1 ESN Nodes function to direct calls from a
switch in one geographical location to a switch in any other
geographical location in a cost-efficient and easy-to-use manner by:

0 eliminating long. complex dialing plans, and replacing them with an
abbreviated Uniform Dialing Plan KJDP)  common to all switches
which are part of the ESN,

0 providing a means of controlling the number and type of trunks that
are available to each network caller, and a method of controlling the
time of day that access to a trunk (or group of trunks) is allowed,

l selecting automatically the least-cost trunk route available to
complete a call between network switches,

l providing uniform network access to stations served directly by the
ESN Node, and stations served at other switches (Meridian SL-1 ESN
Mains, Conventional Mains) connected via tie trunks to an ESN Node
as shown in Fig. l-l,

@  providing the call originator with the option to either accept or
refuse that a call be completed over an expensive trunk route, if no
cheaper trunks are currently available,

@  providing optiona  queuing features which enable the call originator
(when all trunks are currently busy) to either remain off-hook until
a trunk becomes idle, or hang up and receive a callback from the
system when a trunk becomes idle.

1.05 To accomplish the efficient call-handling operations in an ESN,
each Meridian SL-1 ESN Node utilizes some or all of the following
unique ESN software features which are described in this practice:

*Meridian SL-1 is a trademark of Northern
Telecom  Limited

Page l-l
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4

l Network Class of Service (NC09

l Network Alternate Route Selection (NARS)
(or Basic Alternate Route Selection (BARS))

0 Network Signaling (NSIG)

* Network Traffic Measurements (NTRF)

* Off-Hook Queuing (OHQ)

* Call-Back Queuing (CBQJ

l Coordinated Call-Back Queuing (CCBQ)

l Call-Back Queuing to Conventional Mains (CBQCM)

0 Free Calling Area Screening (FCAS)

l Coordinated Dialing Plan (CDP)

@  Network Authorization Codes (NAUT)
(or Basic Authorization Codes (BAUT)).

SWITCH DEFINITIONS 1.06 In the context of this practice, the following definitions of the
various switch types that can be part of an ESN network are applied.

4

4
(a)

tb)

(cl

Meridian SL-1 ESN Node. A Meridian SL-1 switch that is
equipped with BARS or NARS features.

Meridian SL-1 ESN Main. A Meridian SL-1 switch that is
equipped with features as identified in Table 1-A and that is
connected via tie trunks to a single Meridian SL-1 ESN Node. A
Meridian SL-1 ESN Main can also be equipped with the Basic
Alternate Route Selection (BARS) feature to provide alternate route
selection capabilities for calls placed to satellite switches that are
homed on the ESN Main. (BARS is described in 553-2751-100.)

Conventional Main. A switch (Meridian SL-1 or any other type)
that is connected to a Meridian SL-1 ESN Node and equipped with
none of the features listed in Table 1-A. Other switch types can
include Step-by-Step (SXS),  Electronic Tie Network (ETN),
DIMENSION, etc.

Page 1-2
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Table 1-A
FEATURE PACKAGE REOUIREMENTS  FDR
MERIDIAN SL-1 ESN NODES AND MERIDIAN SL-11  ESN MAINS

ESN ESN
NODE MAIN

Network Alternate Route Se1

Basic Aq:ernate  Route Se1

Off -Hook Queuing

Call-Back Queuing

Coordinated Call-Back Queuing

Call-Back Queuing to
Conventional Mains

Network Signaling

Free Calling Area Screening

Network Class of Service

Coordinated Dialing Plan

Network Authorization Code

Basic Lithorization  Code

Network Traffic Measurements

X

X

X(opt)

X

X(opt)

X(opt)

X(opt)

X

X

X(opt)

X(opt)

X(opt)

X(opt)

+I

X(opt)

Xfopt)

X

X

X(opt)

x (opt)
x (opt) +J

Note 1: opt = optional.

Note.2  A Meridian SL-1 switch is termed a Conventional Main if
none of the above feature packages are equipped at the switch.

NETWORK
ENGINEERING
SUPPORT ELEMENT

1.07 In addition to the comprehensive support services currently
provided for Meridian SL-1 systems, Northern Telecom provides
network engineering support for ESN applications. This support
includes:

0 network design

l network engineering assistance

0 network engineering practices.

Page l-3
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1.08 A three-phased approach to network design and engineering
assistance is employed by Northern Telecom for ESN applications. In
the first phase, preliminary network design alternatives are assessed.
This assessment is based on estimated traffic statistics and
cost/performance objectives supplied by the customer, and is used to
determine the economic viability of an ESN network for a particular
application.

1.09 Once the viability of the proposed network is established, further
analysis is undertaken to generate a detailed network configuration
suitable for implementation. This analysis constitutes the second phase.

1.10 The third phase consists of follow-up refinements to the initial
network configuration, based on an analysis of traffic and network
calling data accumulated at the Meridian SL-1 ESN Nodes and
Meridian SL-1 ESN  Mains when the network is fully operational. This
analysis also ensures that the potential benefits of ESN  are actually
achieved.

1.11 Additional technical considerations are needed to successfully plan,
implement, and maintain a telecommunications network over those
required to support regular Meridian SL-1 PBX services. These
technical considerations are discussed in the following network
engineering practices:

309-3001-180 Signaling Guidelines

309-3001-181 Transmission Guidelines

Page 1-4
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2. NETWORK CLASS OF SERVICE

2.01 The NCOS feature is an integral part of network control and
routing control in an ESN. The NCOS feature provides the means to
control:

l which trunk routes are eligible to be accessed to attempt call
completion

l whether or not queuing is offered to a call originator

l whether or not the originator of a network call receives a warning
tone when an expensive trunk is selected to complete the call

l whether or not the user is allowed to access the Network Speed Call
(NSC)  feature.

2.02 A Meridian SL-1 ESN Node (and Meridian SL-1 ESN Main) can
accommodate 16 (O-15) NCOS groups (with NARS)  and 8 (O-7)NCOS
groups (with BARS) - each group with different network-access
characteristics. Once each NCOS group is defined through Meridian
SL-1 service change, then line, trunk, and attendant groups connected
directly to the switch are assigned to the NCOS group which serves best
the particular requirements of that line, trunk, or attendant The NCOS
to which each group is assigned, is independent of the regular Meridian
SL-1 class of service (553-2311-105)  assigned to them. Incoming tie
trunks which connect another switch (Meridian SL-1 ESN Main,
Conventional Main, ETN switch) to the Meridian SL-1 ESN Node are
also assigned to an NCOS group which determines their level of access
to the network facilities at the Meridian SL-1 ESN  Node.

FACILITY RESTRICTION
LEVEL

2.03 Included as part of each NCOS group is a Facility Restriction
Level (FRL)  number which ranges from 0 (low-privilege) to 7
(high-privilege). The FRL is used by the Meridian SL-1 software to
determine the alternate route selection choices available for specific
network call attempts by a line or trunk within an NCOS group.

2.04 For example, a station user assigned in an NCOS group having an
FRL of 3 would be allowed access only to alternate route selection
choices assigned an FRL of 3 or less; access to trunks with an FRL
greater than 3 would be denied. Thus, by assigning low-privilege
network users to an NCOS group having a low FRL, and high-privilege
network users to an NCOS group having a higher FRL, the customer
can control worker/management access to all network facilities.

EXPENSIVE ROUTE
WARNING TONE

2.05 In some instances, expensive trunk routes may be assigned to an
NCOS group with an FRL which would allow them to be accessed by
some network users. When this occurs, the originator of the network
call may be sent an optional Expensive Route Warning Tone (ERWT).

2.06 The ERWT tone alerts the caller that an expensive route has been
selected to complete the call, and provides the caller with the option of
either accepting or rejecting that the call be completed over the
expensive route. Eligibility for ERWT is allowed or denied to individual
lines and incoming trunk groups on an NCOS group basis.

Page 2-1
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QUEUING
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2.07 Each NCOS group also defines whether or not the various queuing
features are available to lines or trunks assigned to the group.
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3. NETWORK ALTERNATE ROUTE SELECTION

3.01 The NARS  feature provides a comprehensive and flexible
networking package that can be configured to satisfy the specific
requirements of a customer’s network. The NARS feature provides
benefits to users through simplified dialing plans and reduced
communications costs. Prime elements of the NARS feature are:

l simple network access codes

l aUDP

l dialing transparency

l automatic least-cost routing

l Time-of-Day (TOD)  routing

l automatic on-network (on-net) to off-network (off-net) overflow

l network controls through Network Class of Service (NCOS),
Travelling Class of Service (TCOS),  Facility Restriction Levels (FRL),
and regular Meridian SL-1 COS

l routing control through NCOS alterations based on a special TODY
schedule

@  l-4 digit translation and l-7 digit restriction (X11  Release 4)

l l-4 digit translation, l-7 digit restriction, and l-7 digit recognition
(X11  Release 5-t)

l l-11 digit translation, restriction, recognition (X11  Release 8-l-j

l Free Calling Area Screening (FCAS)

l Expensive Route Warning Tone (ERWT)

l Network Call Detail Recording (CDR)

l Network Speed Calling (NSC).

NARS ACCESS CODES 3.02 To access NARS, the user at a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventional Main dials either one of
two customer-assigned network Access Codes (AC), AC1 or AC2. These
access codes are typically ‘8’  for on-net and long distance calls (ACl),
and 9 for of f-net and local calls (AC2).  However, any l-digit or
2-digit access code can be used, provided the access code assigned for
AC1 is different from that assigned for AC2, and there is no conflict
with any other part of the dialing plan.

Note: Only TIE trunks allow digit insertion of the AC1 code.
DISA (CO) trunks require the user to dial the AC1 code.

Page 3-1
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P11 -DIGIT  NARS
TRANSLATION (Xl1
RELEASE 8+)

4

UNIFORM DIALING
PLAN

UDP For On-Net
Calling

3.03 Dialing a NARS access code triggers NARS to perform the
necessary call-processing and routing using a specified set of network
translation tables. This mechanism is used to implement the UDP for
private networks. (NARS  dial tone may or may not be provided to the
caller after an access code is dialed at the option of the customer.)

3.04 11-Digit Translation eliminates possible conflicts between
translatable codes (NPA, NXX, LOC, SPN).  By allowing translation of
more than four leading digits, unique unconflicted routing to a
destination is possible. More than one Route List Index can exist for
each specific code of a type. For example, the NXX 727 could only
translate into one Route List Index previously. With 11-D@
Translation, as many Route Lists as are needed to eliminate code
conflict or achieve network requirements can be defined by extending
translation deeper into the dialed code. The following table compares
the number of digits that can be translated prior to Generic X11,
Release 8 with the present capability.

TYPE BEFORE X11 X11  RELEASE
RELEASE 8 8 ONWARD

LOC
HLOC
NPA
HNPA
NXX
S P N

:
3-11

;I; 3-11
3 - 4 3 - 8
l-4 1 - 1 1

3.05 The UDP enables users at a Meridian SL-1 ESN Node, Meridian
SL-1 ESN Main, or Conventional Main to dial all calls in a uniform
manner, regardless of the location of the calling party or the route
which the call will take.

3.06 An on-net call is one which terminates at a customer-owned
location. To reach any on-net location, the user dials the on-net access
code (ACl), followed by seven digits. The format for this call would be:

AC1 * LOC  + XXXX

w h e r e :

AC1 = the l-digit or 2-digit on-net access code

* = pause for NARS dial tone (optional)

LOC  = a 3-digit location code assigned for the destination location.

XXXX= the extension number of the party to be reached at the
destination location.

3.07 Each switch which is part of the network (including the Meridian
SL-1 ESN Nodes) is identified by a unique 3-digit  location (LOC)  code
assigned at the Meridian SL-1 ESN Node. There must be no conflict
between the location code number assigned for a switch and all Number
Plan Area (NPA)  codes.
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3.08 A customer-owned location can be either physically connected to
the network (via private trunk facilities) or virtually connected to the
network (via public facilities). If a location is virtually connected to the
network, the dialed LOC code is translated and converted by NARS
translation (at the Meridian SL-1 RSN  Node) into the public number
for the virtual location: i.e., the Direct Distance Dialing (DDD)  number
or the Direct Inward Dialing (DID) number.

3.09 Example. Figure 3-l illustrates an ESN network with a typical
UDP. A user at LOC 776 (Conventional Main. location I)  wishing to
call extension number 3283 at LOC 777 (Meridian SL-1 ESN  Main,
location H)  would first dial 8 (ACl), pause for the optional NARS dial
tone from Meridian SL-1 ESN Node at location G, then dial 777-3283.
A user at any other customer location which is part of the network
would dial these same numbers to reach extension 3283.

UDP For Off-Net
Calling

3.10 An off-net call is one which does not terminate at a
customer-owned location, even though some on-net facilities may be
used to complete a portion of the call routing. Referring to Fig. 3-1, a
call would be termed off-net if a user at LOC 776 called a station
number associated with CO 758-m  in the foreign area code 214.

3.11 Table 3-A lists the dialing formats for the various types of UDP
calls.
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Table 3-A
DIALING FORMATS FOR NARS UDP CALLS

CALL TYPE DIALING FORMAT
CODE
CAPACITY

On-Net (Notes 1.2 and 3)

DDD FNPA (Note 1)

Network Speed Call

Operator-assisted DDD

International DDD

Operator-assisted International
D D D

DDD HNPA (Note 1)

DDD Operator

Local Calls (Note 1)

Special Local Services

Toll-free Calls

Toll-free Calls (Note 1)

Toll Special Numbers

Toll Special Numbers (Note 1)

AC1 * LOC + XXXX

AC1 * 1 + NPA + NXX + XXXX

AC1 * LA + LN

AC1 * 0 + NPA + NXX + XXXX

AC1 * 011 + CC + NN

AC1 * 01 + CC + NN

AC1 or AC2 * 1 i- NXX i- XXXX

AC2 *  0

AC2 * NXX + XXXX

AC2 * SPN

AC2 * 800 + NXX + XXXX

AC2 * 1 + 800 + NXX + XXXX

AC2 * 900 + NXX + XXXX

AC2 * 1 + 900 + NXX + XXXX

640

1 6 0

1

160

9 9

9 9

1

1

6 4 0

8

1

1

1

1

Note 1: If l-l-Dialing is used, the On-Net and Local Calls code capacities are increased to
800 and 792 respectively.

Note 2: If the code 1xX is reserved for future l-l-Dialing  use, and not for Network Speed
Call codes, then the location code capacity will be reduced to 639 if a three digit NSC code
is used, 632 if a two digit NSC code is used, or 560 if a one digit NSC code is used.

Note 3: When l+Dialing is used, Network Speed Call access will be in the form of
2xX-9xX  as a subset of the location codes utilized in the UDP. The location code capacity
will be reduced to 799 if a three digit NSC code is used, 792 if a two digit NSC code is
used, or 720 if a one digit NSC code is used.

c

LEGEND

A C 1 Access code for on-net, long distance and Network Speed
Calls. Typically the digit ‘8’ but can be either one or two
digits in length.
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Table 3-A Continued
DIALING FORMATS FOR NARS UDP CALLS

A C 2

*

NPA

HNPA

FNPA

c c

N N

N

X

LA

LN

LOC

N X X

S P N

Access code for local calls. Typically the digit ‘9’ but can
be either one or two digits in length.

Symbol meaning wait for NAPS  dial tone (optional).

Numbering Plan Area (NPA)  code. Any number of the
form NOX or NlX.

Home Numbering Plan Area (HNPA)  code. Any number
of the form NOX or NlX.

Foreign Numbering Plan Area (FNPA)  code. Any number
of the form NOX or NlX.

Country code. Any one, two or three digits of 2 to 9.

National Number. Depends on national dialing plan:
maximum 12 digits including the Country Code.

Any of the digits 2 to 9.

Any of the digits 0 to 9.

List access code. Any one, two or three digits of 0 to 9.

List element number. Any one, two or three digits of 0 to
9 up to a maximum of 1000 element numbers.

Three-digit location code for each UDP network location.

Local Exchange Code.

Four-digit directory (extension) number.

Special numbers e.g., 411, 611 etc. or may be XXXX.

DIALING
TRANSPARENCY

3.12 Extending the UDP to a remote-access switch (Meridian SL-1 ESN
Main or Conventional Main) is accomplished by forming a single tie
trunk access group between the remote switch and the Meridian SL-1
ESN  Node. Users at this remote switch access the trunk group to the
Node by dialing the on-net access code (ACl).  The Meridian SL-1 ESN
Node is arranged to insert the digit for AC1 on each incoming call
from the switch, thus enabling access for on-net and long distance
calling in a transparent fashion. Local calling is arranged through
conventional dial ‘9’  CO trunks at the remote access switch.
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Note: If a Meridian SL-1 ESN Node replaces a tandem switch in a
Tandem Tie Trunk Network (TTTN),  other tandem switches in the
network can ‘tandem through’ the Meridian SL-1 ESN Node using
the same access codes as before. This requires that there be no
dialing conflicts between the access codes for the TTTN trunks
and the dialing plan implemented at the Meridian SL-1  ESN
Node.

AUTOMATIC
LEAST-COST ROUTING

3.13 For each on-net or off-net call translated at a Meridian SL-1 ESN
Node, NARS  selects a route from a list of up to eight outgoing alternate
routes to complete the call. A list of alternate routes to a particular
destination is called a route list, and each route specified in the list is
termed an entry.

3.14 Any combination of trunks, e.g., Central Office (CO), Foreign
Exchange (FX),  or TIE, can be specified in a route list. Typically, the
first entries (routes) in a route list are the least-cost routes to a
destination and comprise the ‘initial set’ of routes in the lipt,  whereas
the last entries in the list are the most expensive and comprise the
‘extended set’ of routes in the list. An initial set ‘marker’. defined
through Meridian SL-1 service change, determines which routes
comprise the initial route set. There can be a maximum of 256 (O-255)
route lists defined at each Meridian SL-1 ESN Node.

Note: For BARS, there can be a maximum of 128 route lists+
defined at each SL-1 ESN Node. 4-

3.15 Associated with each entry in a route list is information relevant
to:

0 the route number (O-127)

0 the minimum FRL required for access

l the time of day the route can be accessed

0 whether or not CBQ or OHQ is allowed on the route

0 whether or not the route is to receive expensive route warning tone
treatment

0 a digit manipulation table index number (O-255)

0 a FCAS table index number (O-255)

l activation/deactivation of conversion from an on-net call to an+
of f-net call. 6

ROUTE ELIGIBILITY 3.16 NARS translates a dialed LOC, NPA, NXX, or SPN (special+
number, 3-11 digit.9 into a route list, and searches the list sequentially+
for an available route. Route eligibility for a given call is based on the
caller’s NCOS, the NCOS-defined FRL, the current TOD, and Meridian
SL-1 cos.

3.17 Because each entry in a route list has a minimum FRL required for
access and all network users are assigned an FRL through their NCOS,
the network communications manager can restrict the type of calls
allowed to particular users.
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3.18 Example. If the minimum FRL for all calls is 1, except for special
local services numbers which are assigned an FRI.,  of 0, then a user
assigned to an NCOS group with an FRL of 0 would only be able to
make calls to the special numbers. In addition, the communications
manager can restrict the use of high-cost facilities by assigning a high
FRL to the expensive routes in a route iist and a lower FRL to a user’s
N C O S .

DIGIT MANIPULATION 3.19 As mentioned previously, any trunk type can be specified in a
route list. However, when certain trunk types are accessed, the digits
dialed by the user must be manipulated to conform to the dialing
requirements of the trunk. To do this, NARS uses digit manipulation
tables to modify the dialed digits. There can be a maximum of 256 digit
manipulation tables, each referenced by a digit manipulation index
number, defined at each Meridian SL-1 ESN Node (Fig. 3-2). Digit
manipulation can delete up to 15 leading digits, and insert up to 20
leading digits.

3.20 Example. A user at Conventional Main location I (Fig. 3-l)  dials
8-613-596-9084 to reach an off-net station in the 613 NPA associated
with Meridian SL-1 ESN Main, location H. At the Meridian SL-1 ESN
Node, NARS selects the appropriate route list for call completion to
NPA 613, and finds that the only available route to that NPA is a local
CO trunk which requires the insertion of the leading digit ‘1’ for long
distance calls. The route list entry for this route specifies a digit
manipulation index number (O-255: 0 means no digit manipulation is
required). NARS references the digit manipulation table indicated by
the index number, deletes digits as specified in the table (none in this
case), and inserts the required digits (‘1’  in this case), and completes the
call on this route.

TIME-OF-DAY
ROUTING

3.21 NARS provides for up to eight (O-7) TOD schedules. Each entry
(route) in a route list is assigned to the TOD schedule which specifies
the hour(s) that the particular entry can be accessed. Thus, based on the
current time of day, the most cost-effective route alternatives can be
specified. A typical TOD schedule is shown in Table 3-B.

Table 3-B
A TYPICAL TOD SCHEDULE

TOD SCHEDULE TIME PERIOD

2 0o:oo  to 07:44
17:30  to 23:59

1 07:45 t o 08:59
1200 t o 13:14
16:00 t o 17:29

0 0900 to 11:59
13:15  to 15:59

Note: A TOD schedule can be associated with any number of
arbitrarily selected 15-minute  periods. However, any one
15-minute  period can appear only in one TOD schedule.
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3.22 Based on the TOD schedule in Table 3-B, a route list entry
assigned to TOD schedule 2 would be accessed only between the hours
of 0O:OO  to 07:44  and 17:30  to 2359.  Access to the route at any other
time would be denied. TOD schedules can be turned ‘on’ or ‘off’
through Meridian SL-1 service change as traffic conditions warrant. A
TOD schedule is turned on for an entry by turning off all other TODC
schedules. c

AUTOMATIC ON-NET
TO OFF-NET
OVERFLOW

3.23 If all on-net facilities to a location are busy or blocked, NARS
can convert a dialed UDP number to the Listed Directory Number
(LDN)  or DID number of the destination location, and use off-net
facilities to complete the call.

3.24 Example. A user at Conventional Main location I (Fig. 3-l)  dials
S-777-3283 to reach a party with extension number 3283 at Meridian
SL-1  ESN  Main location H. At the Meridian SL-1 ESN Node, NARS
translates the dialed LOC number (777) into a route list, and searches
all eligible routes in the list. Failing to find an available tie trunk route,
NARS then seizes local off-net facilities and, to complete the call,
outpulses either:

(a) 224-3283, if location H is arranged for DID, or

(b) 224-5600, if location H is not arranged for DID.

3.25 Limitations.

Prior to Generic X11  Release 8, only one LDN may be defined perq
location code (LOCI.

Prior to Generic X11  Release 5, only one contiguous DID DN range can
be defined per location. DNs  which lie outside the range are converted
to the LDN.

Note: The capability of this feature has been enhanced in Generic
X11  Release 5 software by multiple DID Office Code Screening
and in X11  Release 8 by ll-digit Translation.

MULTIPLE DID OFFICE
CODE SCREENING (X11
R5+)

3.26 Multiple DID Office Code Screening is an enhancement to the
On-Net to Off -Net Overflow capability of the NARS feature. This
enhancement permits on-net calls which are routed through the public
network using on-net to off-net conversion, to terminate at any DN
which has been defined in the Location Code data block of memory.
For each LOC defined, Multiple DID Office Code Screening will:

l allow the definition of multiple NXX codes

l allow the definition of multiple ranges of DN within each NXX +I
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3.27 The following arrangements of Multiple office codes (NXX)  and
multiple DN ranges are possible:

0 single office code with a single DN range
(the only alternative prior to generic X11 release 5)

@  single office code with multiple DN ranges

l multiple office codes, each with a single DN range

0 multiple office codes with multiple DN ranges

3.28 Limitations.

l Only one NPA per LOC code is allowed.

0 Ranges defined within a LOC code must be unique. Overlapping or
duplication of ranges is not permitted.

0 The number of digits in each DID range must be 4.

0 A maximum of 20 DID ranges may be defined per location code,
regardless of the number of office codes.

INCOMING TRUNK
GROUP EXCLUSION
(X11 R5+)

3.29 Incoming Trunk Group Exclusion is an enhancement to the NARS
feature which blocks calls from Main users who use the network to
reach destinations in the home NPA, or other restricted NPAs,  NXXs,
LOCs  and SPNs.  When the feature is implemented, users cannot use the
network to circumvent the restrictions. They are forced to dial off-net
instead and become subject to whatever restrictions are imposed at the
Main.

3.30 Standard call blocking is applied on outgoing calls to specific
NPA, NXX, SPN or LOC at the ESN node if the call is from a specific
incoming trunk group.

(a)  This prevents loop-back routing through the caller’s home switch
(i.e., home NPA, NXX).  Calls which should have been made
off-net from the caller’s home switch are blocked outgoing at the
node.

(b)  Main users are prevented from using ESN to make calls to certain
NPA, NXX, SPN or LOC that they are restricted from making at
the home switch.

4

3.31 Customers define sets of restricted trunk routes to specific NPA,
NXX, SPN or LOC. There is one Incoming Trunk Group Exclusion
Index (maximum 255)  for each defined NPA, NXX, SPN or LOC. Each
index points to an Incoming Trunk Group Exclusion (ITGE)  table. A
maximum of 128 restricted routes can be defined in each ITGE table.
Incoming Trunk Group Exclusion provides full l&digit restriction for
NPA and SPN codes, 7-digit  restriction for NXX codes and 3-digit
restriction for LOC codes.
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OFF-NET NUMBER
RECOGNITION (Xl1
RELEASE 5+)

3.32 When an ESN call is received, NARS tests to see if the dialed code9
is a restricted type (Supplemental- Digit Restriction). If it is, NARS
checks whether or not it has an ITGE restriction and if there is an ITEI
number (1  -255) associated with it. If an ITEI is defined, the
appropriate ITGE table, corresponding to the dialed code is searched. If
the incoming trunk route is a member of the ITGE, the NARS process
is terminated and the call is blocked. Otherwise, call processing
continues.

PRACTICE 309-3001-100

3.33 Off-Net Number Recognition eliminates the need of using two
extra CO trunks, when a subscriber, using the private network, dials a
DID or DDD number that terminates at an ESN  Location. Calls are
routed directly to the dialed DN (DID calls) or to the LDN (DDD
calls), rather than being switched from the terminating BSN  switch to
the CO and back again.

3.34 Off-Net Number Recognition parameters for local and remote
DDD and DID locations are defined by the customer in the Network
Translation tables and Supplemental Digit Recognition/Restriction
blocks (SDRR).  Recognition of up to 10 digits can be defined.

CALL TYPE

NPA
1NPA

1NXX
S P N

NETWORK
TRANSLATION
TABLE
I# of digits)

3
4
3
4
4

SDRR
BLOCK
(# of digits)

l- 7
i-4 - 7

l- 4
l- 7

3.35 With 11-D@  Translation, available on Generic X11 release 8 and
onwards, up to 11 digits can be defined as follows:

CALL TYPE

N P A
1NPA

1NXX
S P N

NETWORK
TRANSLATION
TABLE
(# of digits)

3 - 1 0
4- 1 0 .
3- 7
4- 8
1 - 1 1

SDRR
BLOCK
I# of digits)

1 t o (10-N)
; ; [;1-$

1 t o (8-N)
1 t o ( 1 1 - N )

3.36 Up to 512 SDRR blocks can be defined. Each table can contain up
to 64 entries.

3.37 Off-Net numbers are recognized at the last intelligent
NARS/BAR.S  switch. Translation of the NPA, NXX or SPN identifies
the method of treatment for the call. If the data type is SDRR and the
index is an SDRR table index, supplemental digit recognition/restriction
is applied by comparing the dialed digits with the numbers declared in
the SDRR block. cl
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P (a) If no match is found in the SDRR, route selection is called, call
processing resumes and the call is routed to the CO  of the
terminating off -net number.

(b)  If a match is found and the number is in the ‘denied’ block,
standard call blocking takes place.

(c) If a match is found and the number is recognized as a terminating
number at the local switch (i.e., the last intelligent NARWBARS
switch), the call is terminated at the station DN (DID calls) or at
the attendant DN (DDD calls).

4
+ DIGIT TRANSLATION/

RESTRICTION/
RECOGNITION

(d)  If a match is found and the dialed number is a recognized number
terminating at a remote conventional main, route selection is
called, the appropriate digit manipulation takes place and the call is
routed directly to the conventional main. DID calls terminate at
the dialed station and DDD calls terminate at the attendant DN.

3.38 The ESN provides a l-digit through 11-digit
translation/restriction/recognition capability through the use of
network translation tables. There are two network translation tables; one
associated with each of the network access codes (AC1  and AC2).

4

4

3.39 Normal Meridian SL-1 translation mechanisms translate the dialed
network access code (e.g., 8 or 91,  determine that the call is to be
processed by NARS, and selects the appropriate network translation
table (Fig. 3-2). The NARS translation determines the method to be
used to process the call and applies digit restriction or recognition,
where required. The result of translation is to invoke either route
selection with a specified route list, or standard call blocking. More
information on digit recognition can be found under ‘Off-Net Number
Recognition’.

3.40 Information contained in the network translation tables is as
follows:

(a) For each NPA (area code) excluding the Home NPA (HNPA):

* a route list index number (O-255) which indicates which route
list to use in processing a call to this NPA entry,

0 whether or not there are telephone numbers within this NPA to
which network calls are to be blocked; i.e., denied, (a list of up
to 64, l- to 7-  digit numbers that are to be blocked or
recognized in this NPA)

0 whether or not there are telephone numbers within this NPA to
which network calls are to be blocked because of ITGE
restrictions (X11  Release 5+)

l whether or not there are numbers under this NPA that are to be
recognized as DID or DDD codes to an On-Net location (X11
Release 5-l-J

(b)  For each NXX office code:

l a route list index number (O-255) which indicates which route
list to access in processing a call to this NXX entry,

Page 3-12



PRACTICE 309-3001-100

0 whether or not there are telephone numbers within this NXX
entry to which network calls are to be blocked,

* whether or not there are telephone numbers within this NXX
entry to which network calls are to be blocked because of ITGE
restrictions (X11  Release 5+).

0 whether or not there are numbers under this NXX that are to
be recognized as DID or DDD codes to an On-Net location
(X11  Release 5-l-j

@  a list of up to 64, l- to 4-digit numbers that are to be blocked
or recognized in this NXX (X11  Release 8-l-J. +J

(c) For each LOC location code, excluding the Home LOC code:

@  a route list index number (O-255) which indicates which route
list to access in processing a call to this LOC entry, .

l the Listed Directory Number (LDN)  to which the LOC entry
number is to be converted when using off -net DDD facilities.

0 the ranges of DID numbers to which the LOC number can be
converted when using DID facilities.

0 whether or not there are LOC numbers to which network calls?
are to be blocked because of ITGE restrictions (X11  Release
5+). .d

(d)  For each SPN (special number):

0 a route list index number (O-255) which indicates which route
list to access in processing a call to this SPN

l whether or not there are SPN numbers to which network calls?
are to be blocked,

l whether or not there are SPN numbers to which network calls
are to be blocked because of ITGE restrictions (X11  Release
5+1.

l whether or not there are SPN numbers that are to be recognized
as codes to an On-Net location (X11  Release 5-l-1

0 a list of up to 64, l-to ll-digit SPN numbers that are to be
blocked or recognized. .d

SUPPLEMENTAL DIGIT
RESTRICTION

3.41 Supplemental digit restriction blocks (Fig. 3-2)  enable the customer
to block (deny) access to certain telephone numbers; e.g., dial-a-joke.
There can be a maximum of 256 supplemental digit restriction blocks at
a Meridian SL-1 ESN  Node. One block can be assigned per NPA, NXX,
or SPN. Each  block can restrict up to 16 numbers. The customer can
also specify (through Meridian SL-1 service change) the treatment that
blocked calls receive; e.g., overflow tone, intercept to attendant, or
recorded announcement.
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User dials 8 (ACl), then
LOC, NPA, or SPN number

Network Translation
Table for AC1

Supplemental Digit
Restriction Block Route List Index

User dials 9 (AC21, then
NXX or SPN number

4

Network Translation
Table for AC2

NXX
: yN
. .

NiX &N

f
Supplemental Digit

Restriction Block

NPA
:

yN
0,1,2,3  ,........ 255 NXX S P N

N;A
:

S P N NXX S P N

t

Route List 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Route List 255

/ \ r t /

I Eny 0 - Route # G-1 Termination or Standardpa E?try 0 - R o u t e  #:
E&y 7 - Route # 1

Digit Manipulation Index

0.1.2.3 ,.........  255

‘E

I t f t
Digit Manipulation 0 Digit Manipulation 1

Reserved for System use; Delete xx (0 - 15)
No Digit Manipulation Insert xx (0 - 20)

l ****o***o*o***o Digit Manipulation 255

Delete xx (0 - 15)
Insert xx (0 - 20)

t

FCAS Index

0,1,2,3  ,......... 255

4

$
FCI 0

Reserved for system use;

+ +
FCI 1 .*............ FCI 255

NPA - Restrict NXX...NXX NPA - Restrict NXX...NXX. .
no screening.

NiA  - Restrict NXX...NXX NbA  - Restrict NXX...NXX

Fig. 3-2
NARS Elements Accessed at a Meridian SL-1 ESN Node to Process a Network Call

Page 3-14



PRACTICE 309-3001-100

SUPPLEMENTAL DIGIT
RESTRICTION/
RECOGNITION
(Xl1  RELEASE 5+)

3.42 Supplemental Digit Restriction/ Recognition blocks (Fig. 3-2jcI
enable the customer:

0 to block (deny) access to certain telephone numbers (e.g.,
dial-a-joke)

l to recognize Off-Net calls dialed to On-Net locations (Off-Net
Number recognition)

l to prevent routing of calls to the home switch of the originating
trunk group by either on-net or off-net facilities (ITGE).

3.43 There can be a maximum of 512 supplemental digit
recognition/restriction blocks at a Meridian SL-1  ESN Node. One
block can be assigned per type (e.g., DENY, LDID,  DDD, etch.  Each
block can recognize or restrict up to 64 numbers. The customer can also
specify (through Meridian SL-1 service change) the treatment that
blocked calls receive; e.g., overflow tone, intercept to attendant, or
recorded announcement. 4

FREE CALLING AREA
SCREENING

3.44 The FCAS is a BARS or NARS feature which provides the+
customer with the capability of full six-digit (NPA-NXX)  screening to
determine the route choice for completion of off-net calls. With FCAS,
a customer can allow calls to NXX codes within the ‘free calling area’
surrounding a particular on-net location, and restrict (deny) calls to
those NXX codes that would incur long distance charges.

3.45 The method used for FCAS is similar to the method used for digit
manipulation (i.e., through FCAS tables). There can be up to 255 FCASq
tables defined with NARS (127 with BARS) at a Meridian SL-1 ESN
Node. Each table can contain up to 15 NPA codes with NARS (7  with
BARS), and up to 800 NXX codes can be restricted (allowed or denied)J
within each NPA code. Each FCAS table is referenced by a Free Calling
Index (FCI)  number (O-255),  where FCI=O  is a system default meaning
no Free Calling Area Screening is required. The appropriate FCI
number is then assigned to the applicable route list entries.

3.46 Whenever a route list entry is being considered for an off-net call
(e.g., 8-NPA-NXX-XXXX),  NARS checks to see if there is an FCI
number (other than 0)  referred to by the entry. If an FCI number other
than 0 is defined, the appropriate FCAS table for the dialed NPA is
found and used for NXX screening. If the dialed NXX is denied in the
table, NARS will not use the route list entry for call completion, but
will continue to search for another eligible route list entry. If the dialed
NXX is not denied in the table, the route list entry is eligible for the
call. (Calls converted to the LDN of a location are screened only if the
NPA is included as part of the LDN.)
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EXPENSIVE ROUTE
WARNING TONE

+

-b

3.47 This feature enables the network communications manager to
select certain users to receive an Expensive Route Warning Tone
(ERWT).  Eligibility for this tone is based on the user’s NCOS. The tone
(three 256-ms  bursts of 440 Hz)  notifies the user that NARS or BARS
has selected facilities designated as expensive to complete the call. Upon
receipt of ERWT, the user has the choice of either allowing the call to
complete over the expensive facilities, or going on-hook to avoid the
increased expense or queuing on the I set routes. (The user must make
this choice within a programmable time of 0 to 10 s.) If the call
originator is located at a Meridian SL-1 ESN Node or Meridian SL-1
ESN Main and the Meridian SL-1 Ring Again feature is defined for the
user and the user is CBQ(a)  eligible, then ring again may be activated to
queue the call - see the various queuing features. If the Meridian SL-1
ESN Node is equipped for Call Detail Recording (CDR),  acceptance of
an expensive route after ERWT is received is noted in the CDR record.

NARSlBARS  BYPASS
CONTROL

3.48 A customer can, if desired, allow selected users to bypass the
NARS/BARS  feature for call completion between any two locations;
e.g., two locations which share a high community of interest. To do
this, routes and trunks are set up between the two locations, and
assigned an access code distinct from the AC1 and AC2 codes used to
access NARS. The normal Meridian SL-1 trunk controls; e.g., Trunk
Group Access Restriction (TGAR),  class of service, code restriction,
etc., are then used to enable access only to the selected users - all
other users are denied access to the trunk group and, thus, forced to use
NARS for all calls.

NETWORK SPEED CALL 3.49 The NSC feature enables a user at a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventional Main who is normally

+ restricted from making certain types of NARS/BARS  calls, to make
-, such a call if the destination is a company-approved number defined in

a System Speed Call @SC)  list. This feature requires that the System
Speed Call feature (553-2001-105)  be equipped.

P

4

3.50 Access to the NSC feature is allowed after the NARS/BARS  access
code is dialed. Upon receipt of NARS/BARS  dial tone (optional), the
user dials a customer-defined Network Speed Call access code of l-3
digits. (The NSC access code must be unique from all LOC, NPA and
NXX codes, and special numbers defined in the translator for the
NARS access code.)

P

4

3.51 The NSC access code is associated with a previously-defined
System Speed Call list (O-253) through Meridian SL-1 service change. If
the SSC list has its length (size) changed, the list access code and list
number must’be deleted and reentered into. the NARS’BARS  translator.
Associated with the SSC list is an NCOS number (O-7 with BARS, O-15
with NARS).  The NCOS assigned to the SSC list is applied to the call
only if the FRL (O-7) is greater than that associated with the call
originator’s assigned NCOS.

3.52 If l-l-  Dialing is specified for an NPA, NXX  or SPN number in a
translator, the digit ‘1’  must not be used as the leading digit for
Network Speed Call list codes in that translator.
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Switch I Switch II

Fig. 3-3
Connection during Network Call Transfer

3.53 The user then dials the number of the desired entry in the SSC
list. (Entry numbers can range from 0 to 9, 00 to 99, or 000 to 999
depending upon the number of elements allocated when the list was
defined through service change.1 Upon completion of dialing, the digits
defined for the list entry are passed to NARS translation for processing.
Route and feature (OHQ,  CBQ)  eligibility for call completion are based
on the NCOS associated with the SSC list, only if the FRL of the user’s
assigned NCOS is lower.

NETWORK CALL
TRANSFER (NXFER)

3.54 This feature improves the operation of the existing Call Transfer
(XFER)  feature between two Meridian SL-1 switches when a call is
transferred back to the originating switch. The regular XFER feature
requires two TIE trunks to complete the call. With NXFER, if the call+
is transferred back to the originating switch via a TIE trunk of the+
same trunk group, the originating sw.itch  completes the transfer within
itself and the TIE trunks are dropped. Refer to 553-2751-100  for a
detailed description.

Note: Both SL-1 switches must be equipped with NSIG and*
NXFER software for this feature to operate. c

3.55 The benefits derived from the NXFER feature include:

0 minimal use of access TIE lines.

0 improved transmission performance since TIE lines are not used for
the completed connection.

0 operation of NXFER is the same as for the existing XFER feature.

3.56 Application. Fig. 3-3 and 3-4 assume that station A receives an
incoming trunk call from B and transfers it to C.

(a) As shown in Fig. 3-3, the NXFER feature allows station A at one
ESN switch (I) to transfer the tie trunk call from station B (switch
II) to a third party, station C (switch II), via a tie trunk of the
same trunk group.

(b) If the transfer is allowed, stations B and C are connected on switch
II and the ESN tie trunks are dropped when the transfer is
completed. See Fig. 3-4.
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Switch I Switch II
Tie Trunk 1- - - - - - - - - - - - - a - - - B

-------__---------
Tie Trunk 2

Fig. 3-5
Connection after Call Transfer

r+l+  DIALING

4

(c)  In comparison, regular Meridian SL-1 Call Transfer (XFER)
requires two tie trunks and both switches to connect stations B and
C.  See Fig. 3-5.

3.57 Translation Tables. With l-l- Dialing, both NARS translation
tables and the single translation table for BARS are equipped for
4-digit translation (based on the first 1, 2, 3 or 4-digits), or ll-digit
translation with X11 Release 8 and on, thus allowing NARS/BARS
customers the option of dialing 1+ after the NARS/BPLRS  access code
for long distance calls. See Table 3-A for dialing formats for NARS
Uniform Dialing Plan (UDP)  calls.

3.58 Code Ambiquity. The l+ Dialing capability also eliminates
ambiquity between identical 3-digit NPA, NXX and LOC codes so that
the NARS customer can route calls to an NPA, NXX or LOC code
which conflicts with one of the customer’s 3-digit codes.

3.59 Limitation. If li- Dialing is specified for an NPA, NXX or SPN
number in a translator, the digit ‘1’ must not be used as the leading
digit for Network Speed Call list codes in that translator.

Switch I
1

Switch II

Fig. 3-4
Connection after Network Call Transfer
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4. NETWORK CONTROL

4.01 Network control is an enhancement to the NCOS feature that
extends NCOS controls to users located at Meridian SL-1 ESN Main
switches. Network control requires that the Meridian SL-1 ESN Main
and serving Meridian SL-1 ESN Node be equipped with the NSIG
feature.

MERIDIAN SL-1 ESN
MAIN NCOS

4.02 Users (lines, trunks, attendants) at a Meridian SL-1 ESN Main are
assigned an NCOS (O-15) with NARS or (O-7) with BARS which is used+-
to determine their level of access to network facilities at the serving
Meridian SL-1 ESN Node. When a user at a Meridian SL-1 ESN Main
initiates a call to (or through) a Meridian SL-1 ESN Node, the user’s
assigned NCOS is transmitted to the serving Meridian SL-1 ESN Node.
The transmitted NCOS overrides the NCOS assigned to the incoming tie
trunk group at the node, and is used to determine the user’s eligibility
for network  resources/features at the Meridian SL-1 ESN  Node. Thus,
a user at a Meridian SL-1 ESN Main has the same netl*lork-access
capabilities as a user at the Meridian SL-1 ESN Node who is assigned
the same NCOS.

Note: If the user at the Meridian SL-1 ESN Main enters a valid
authorization code prior to placing a NARS/BARS  call, the NCOS
associated with the authorization code is transmitted to the
Meridian SL-1 ESN Node, in place of the user’s assigned NCOS.

4.03 Calls from a Conventional Main to the Meridian SL-1 ESN Node
are controlled by the NCOS assigned to the incoming trunk group at the
ESN  Node.

MERIDIAN SL-1 ESN
NODE TCOS

4.04 Network Control at a Meridian SL-1 ESN Node provides a
Traveling Class of Service (TCOS)  mechanism which controls route
access and Of f-Hook Queuing (OHQ)  eligibility for calls placed to (or
through) another Meridian SL-1 ESN Node or an associated Meridian
SL-1 ESN Main, and enables the Meridian SL-1 ESN Node to interface
with switches that are part of an ETN.

4.05 The Traveling Class of Service is, in effect, the FRL of a user’s
assigned NCOS. When a user at a Meridian SL-1 ESN Node initiates a
call to another Meridian SL-1 ESN Node (or a Meridian SL-1 ESN
Main) the TCOS (i.e., the FRL of the user’s assigned NCOS)  is
transmitted to the other Meridian SL-1 ESN Node. At the receiving
Meridian SL-1 ESN Node, the TCOS (O-7) replaces the FRL of the
NCOS assigned to the incoming trunk group. Route access and OHQ
eligibility for the call are, therefore, based on the NCOS of the
incoming trunk group with the modified FRL (i.e., TCOS).

Note: The Network Control (NCTL)  data block (overlay 87)  is
used to define OHQ eligibility on a per-FRL (TCOS)  basis (e.g., if
FRL  4 is defined as OHQ eligible, then all users with an NCOS
with an FRL of 4 are eligible for OHQ on calls placed to another
Meridian SL-1 ESN Node or to an associated Meridian SL-1 ESN
Main).
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ETN SWITCH
COMPATIBILITY

4.06 If a user at a Meridian SL-1 ESN Main or Conventional Main
initiates a call that tandems through the serving Meridian SL-1 ESN
Node to another Meridian SL-1 ESN Node or Meridian SL-1 ESN
Main, TCOS applies to the call as if the call originated at the serving
Meridian SL-1 ESN Node.

4.07 The Meridian SL-1 TCOS is equivalent to the Traveling Class
Mark (TCM)  used at ETN switches. (See Technical Publication 42709,
‘Tie Trunk Signaling Compatability for Connecting to a DIMENSION
PBX’, July 1979.)

4.08 When a 7-digit/lo-digit  UDP call or Distance Steering Code
(DSC)  CDP call is made from an ESN Node to an ETN switch, the
dialed digits, together with the TCOS number (O-71,  are sent to the
connected ETN switch. At the ETN switch, the TCOS number received
from the Meridian SL-1 ESN Node is used as a TCM to determine
route access and off-hook queuing eligibility at the ETN switch.

4.09 Similarly, when a call is made from an ETN switch to a Meridian
SL-1 ESN Node, the dialed digits, together with the TCM number
(O-7),  are sent to the connected Meridian SL-1 ESN Node. The
Meridian SL-1 ESN Node interprets the received TCM number as a
TCOS number. The received TCM (i.e., TCOS)  replaces the FRL of the
NCOS assigned to the incoming trunk group from the ETN switch. This
new FIU (i.e., TCM) is then used to determine route access and
off-hook queuing eligibility for the call.

4.10 However, if a DSC CDP call is terminated on a Meridian SL-1
switch as a Local Steering Code &SC)  call, the TCOS value transmitted
by the connected switch will not be collected and saved by this switch.

,
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5. NETWORK  SIGNALING

5.01 The NSIG feature provides the required signaling protocol to
interface Meridian SL-1 ESN Nodes with Meridian SL-1 ESN Mains,
Meridian Sk-l ESN Nodes with other Meridian SL-1 ESN Nodes,
Meridian SL-1 ESN Nodes with Conventional Mains, and Meridian
SL-1 ESN Nodes with ETN switches. This feature is required at any
Meridian SL-1 ESN Nodes connected to the SL-1 ESN Mains.

5.02 When the NSIG feature is equipped at a switch, there are options
available (route data block, OVL 16)  to define the signaling
arrangements between that switch and any other switch that may be
connected to it via tie trunks. These options define what call
information is to be transmitted to a connected switch and what call
information is to be received from a connected switch. The option
selected depends on the type of connected switch (ESN node, ESN
main, conventional main, ETN)  and the options (e.g., CCBQ, CBQCM)
that are available to the connected switch.

5.03 The signaling options are: STD (standard), ESN, ESN2, ESN3
(Electronic Switched Network), and ETN (Electronic Tie Network).

Q STD. Arranges the tie trunk group for transmission/reception of the
called number between switches.

l ESN. (X11  Release 2 only.) Arranges the tie trunk group for
transmission/reception of the call type, NCOS/TCOS. and called
number between switches, and is required on systems equipped with
the CCBQ / CBQCM feature.

0 ESNZ. (X11  Release 3.)  Arranges the tie group as described for ESN
in X11 Release 2.

0 ESN3. (X11  Release 3 or 4.)  Arranges the tie group as described for?
ESN in X11 Release 2 and is required on systems equipped with the
NXFER or Satellite Link Control features.

0 ESNS.  (X11  Release 5.)  Arranges the tie trunk group as described for
ESN in X11  Release 5. 4-J

@  ETN. Arranges the tie trunk group for transmission/reception of the
called number and TCOS/TCM between switches.

5.04 Application. Following is a description of how these options
would be applied to accommodate the different switch types that can be
connected to a Meridian SL-1 ESN Main or Meridian SL-1 ESN Node
that is equipped with the NSIG feature.

(a)  Meridian se-1 ESN Node. A Meridian SL-1 ESN Node can be
connected via tie trunks to: another Meridian SL-1 ESN Node, a
Meridian SL-1 ESN IvIain,  a Conventional Main, and/or an ETN
Switch.

0 If the Meridian SL-1 ESN Node connects to another Meridian
SL-1 ESN Node, both ends of the connecting tie trunk group
are defined with the ETN option.
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* If the Meridian SL-1 ESN  Node is equipped with Generic X11
Release 2 and connects to a Meridian SL-1 ESN Main equipped
with Generic X11 Release 2, both ends of the connecting tie
trunk group are defined with the ESN option.

l If the Meridian SL-1 ESN Node is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN  Main is equipped with
Generic X11 Release 3, both ends of the connecting tie trunk
group are defined with the ESN3  option.

0 If the Meridian SL-1 ESN Node is equipped with Generic X11
Release 2 and the Meridian SL-1 ESN Main is equipped with
Generic X11 Release 3, the Node end of the connecting tie
trunk group is defined with the ESN option, and the Main end
is defined with the ESNZ  option.

@  If the Meridian SL-1 ESN Node is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN Main is equipped with
Generic X11 Release 2, the Node end of the connecting tie
trunk group is defined with the ESN2 option, option and the
Main end is defined with the ESN option.

0 If the Meridian SL-1 ESN Node connects to a Conventional
Main, the node-end of the tie trunk group is defined with the
STD option.

0 If the Meridian SL-1 ESN Node connects to an ETN switch, the
node-end of the tie trunk group is defined with the ETN
option.

(b)  Meridian SL-1 ESN Main. A Meridian SL-1 ESN Main can be
connected via tie trunks to a Meridian SL-1 ESN Node and
satellite switches.

l If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 2 and connects to a Meridian SL-1 Node equipped with
Generic X11 Release 2, both ends of the connecting tie trunk
group are defined with the ESN option.

l If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Release 3, both ends of the connecting tie trunk
group are defined with the ESN3  option.

l If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 2 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Release  3, the Main end of the connecting tie
trunk group is defined with the ESN option, and the Node end
is defined with the ESN2  option.

l If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Release 2, the Main end of the connecting tie
trunk group is defined with the ESN2 option, and the Node end
is defined with the ESN  option.

0 If there are satellite switches (non-ESN) connected to the
Meridian SL-1 ESN Main, the main-end of the tie trunk groups
from the satellite switches are defined with the STD option.
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5.05 Limitations. The following limitations apply.

SATELLITE LINK
CONTROL

@  A Meridian SL-1 ESN Main can connect to only one Meridian SE-1
ESN Node. Both switches must be equipped with the NSIG feature.

0 Tie trunks between Meridian SL-1 ESN Nodes and Meridian SL-1
ESN  Mains must be arranged for DTMF sending/receiving,
wink-start operation and have answer supervision.

@  Meridian SL-1 ESN Node compatability with ETN switches is limited
to 7-digit on-network, 10-d@  off-network and DSC CDP calls.

5.88 Tandem trunk calls, when connected through more than one
communications satellite trunk, are subject to transmission distortion
due to propagation to and from communications satellites The Satellite
Link Control feature ensures that the configuration of a call does not
include more than one communications satellite trunk.

5.07 Limitations.

0 This feature only applies to ESN network calls (NARS/BARS/CDPl.

l ESN Proprietary Signalling is required among ESN switches.

@  Routes which receive digits from satellites or send digits to satellites
have to be marked as SATELLITE routes.

MERIDIAN SL-1 TONE
DETECTOR

5.08 The Meridian SL-1 Tone Detector (SLlTD)  is a peripheral
equipment circuit pack designed to detect various tones used in
automatic route selection features (NARS,  BARS, CDP)  interfacing with
Special Common Carriers (SCC)  and Tandem Tie Trunk Networks
(TTTN).  Call progress tone detection is used as an aid for the Meridian
SL-1 system to control digit outpulsing to SCC and TTTN. A full
description of the SLlTD feature is given in 553-2001-191.

5.09 First Tone Detection. Software requests the SLlTD to compare
the first signal received on a trunk with one or more specified tones.
The message sent to software identifies the tone detected as one of the
following

l Precise dial tone

0 Precise busy/overflow tone

@  SCC dial tone

@  Busy tone

@  Overflow tone

0 Ringback  tone

0 Tone with a duration of 100 ms or more

0 Tone with a duration greater than 300 ms

@  Tone with a duration less than 300 ms

Q Unidentified tone
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l Silence (reported while the unit is active and a specific tone is not
yet detected).

5.10 Active mod I request identifies all the foregoing tones while active
mod II request identifies the same tones except for unidentified tone.

5.11 Limitations.

l A tone detector should not be designated when dial tone is not
provided.

l The SLlTD does not apply to manual 500/2500  or Meridian SL-1
dialing.

l When a route list entry specifies that a tone detector is required and
none is available, that entry is not eligible for Network Queuing.

5.12 Special Common Carriers. When a Meridian SL-1  connects to
an SCC, a start-dial indication is required from the SCC. The SLlTD
detects the start-dial (SCC dial tone) and sends a message to software
indicating that the SCC is ready to accept digits, or that a network busy
or SCC busy tone has been encountered allowing the Meridian SL-1 to
select an alternate route.

5.13 TTTN Dialing When tandeming through a tie trunk network,
pauses are required to wait for dial tone from each trunk in the chain.
Once dial tone is given, further digits can be accepted. Since in the
Tandem Tie Trunk Network (TTTN)  application of the SLlTD the digits
are dialed automatically, asterisks are inserted in the digit stream to
allow for the pauses required. By using the SLlTD to detect tones in the
call sequence, call set-up reliability is improved and unnecessary delays
are avoided. The SLlTD can detect trunk blocking at tandem switches
allowing alternate routing of calls.
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6. ROUTING CONTROL

NCOS MAP

6.01 The Routing Control feature provides a mechanism for reducing or
raising a user’s network-access capabilities when a special TOD schedule
is in effect.

6.02 With the NARS or BARS feature, TOD schedule 7 is the special-
TOD schedule. Associated with the special TOD schedule is a NCOS
map. The NCOS map lists all NCOS numbers for NARS (O-15) and
BARS (O-7). Associated with each listed NCOS is an alternate NCOS
number (the same or smalls -\  which replaces the original NCOS number+I
when the special TOD schilule is in effect. Table 6-A illustrates a
typical NCOS map.

Table 6-A
A TYPICAL NCOS MAP FOR SPECIAL TOD SCHEDULE 7

ORIGINAL ALTERNATE
NCOS NCOS (Note)

ORIGINAL
NCOS

ALTERNATE
NCOS (Note)

t
10
11
12
13
1 4
15

Note: When TOD schedule 7 is in effect, the alternate NCOS replaces the
user’s original NCOS.

INVOKING ROUTING
CONTROL

6.03 The alternate NCOS numbers associated with special TOD schedule
7 are normally invoked when the time specified for TOD schedule 7
corresponds to the time in the Meridian SL-1 system clock.
Additionally, the alternate NCOS numbers can be scheduled for
implementation (through Meridian SL-1 service change) for the full
24-hr period of specified days of the week. This capability enables+
network-access capabilities to be changed automatically on weekends or+
company holidays.

6.04 The Meridian SL-1 attendant can also manually invoke the special
TOD schedule through use of a routing control (RTC)  key on the
console. Pressing the RTC key lights the associated Light-Emitting
Diode (LED) lamp, and invokes the special TOD schedule. To deactivate
routing control, the RTC key is pressed again. The associated LED goes
dark and normal TOD schedules are once again in effect.

Note: Authorization code can be used to override the restrictions
imposed through routing control. If a user enters a valid authcode,
the NCOS number associated with the authcode is applied for the
duration of the call.
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7. OFF-HOOK QUEUING

ELIGIBILITY

AVAILABILITY

7.01 The OHQ is a software feature that can be equipped at a Meridian
SL-1 ESN  Node and/or ESN  Main. The feature enables a call
originator to remain off-hook for a short time (customer
programmable) until a network facility for call completion becomes
available at the Meridian SL-1 ESN Node, or Meridian SL-1 ESN
Main.

7.02 Network calls may be placed in an OHQ if all trunk routes
(entries) in the initial route set of a route list (see Note) are busy, and
the following criteria are met.

l At least one of the trunk routes in the initial route set of a route list
is defined as being eligible for OHQ.

l The NCOS of the call originator (at a Meridian SL-1 ESN Node or a
Meridian SL-1 ESN Main) is defined to permit OHQ.

l The incoming trunk group at the Meridian SL-1 ESN Node or
Meridian SL-1 ESN Main is defined in software to permit OHQ for
incoming calls.

l The TCM received at the Meridian SL-1 ESN Node from an ETN
switch is compatible with a FRL that is defined to permit OHQ.

l The TCOS received at the Meridian SL-1 ESN Node from another
Meridian SL-1 ESN Node is compatible with an FRL that is defined
to permit OHQ.

l The probability that the call will timeout in the OHQ before a trunk
becomes available is below a specific threshold.

@  The OHQ feature is enabled for the customer.

Note: A Meridian SL-1 defined initial set ‘marker’ determines
which route list entries are in the initial route set. Typically, the
initial route set contains the cheaper routes to a particular
destination. The remaining routes in the route list (if any)
comprise the extended route set and are usually the more expensive
routes to the destination. Only routes in the initial route set should
be defined to allow OHQ. OHQ will not be offered by routes in
the extended route set, even if they are defined to allow OHQ.

7.03 Calls which do not meet the preceding requirements for OHQ
eligibility, may be offered CBQ at this point.

7.04 The OHQ software performs an ‘availability’ test to prevent calls
from entering the OHQ when there is a high probability that the call
will timeout before a trunk becomes available. The following procedure
is used to make this test.

(1) For each trunk route, a counter is maintained which reflects the
current number of calls with the maximum queue priority of 3
queued against it. This includes all calls in OHQ, Ring Again and
those CBQ calls that are currently at priority 3.
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P
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OFFER

FEATURE
INTERACTIONS

Note: Priority Queuing. A maximum priority (0,  1, 2 or 3)  and a
starting priority (0,  1, 2 or 3)  are assigned to each user through
Overlay 87. Zero is the lowest priority while three is the highest.
Calls are queued according to their starting priority and move to a
higher priority up to their maximum priority according to a
programme promotion timer.

(2) Each trunk route has a threshold value which indicates the
maximum number of priority 3 calls that can be queued against it
before OHQ timeout becomes a high probability. Before a call is
placed in the CBQ, the current queue count is compared with the
threshold value for each eligible trunk route in the Xtial set of
routes. If at least one of the trunk routes has a count which is less
than or equal to the threshold value, the call is allowed to OHQ
against all OHQ-eligible  routes.

7.05 If all eligibility and availability checks were successful, the call
originator is given a distinctive OHQ offer tone (a l-s burst of 440-Hz
tone) when the call enters the OHQ. The call originator either accepts
the OHQ offer by remaining off-hook. or declines the offer by going
on-hook.

7.06 OHQ calls are placed in a priority-ordered queue with all other
calls waiting for trunks. OHQ calls are assigned the maximum priority
(3).  since other network facilities may be held whiie the call is queued.
A timer with an initial value equal to the software-defined OHQ time
limit is started to limit the duration of the OHQ. (The OHQ time limit
is service changeable within the range of 2 to 60 s.)

7.07 The queue is examined whenever a trunk becomes idle in a trunk
route on which one or more calls are queued. If a call is found which
can be terminated on an idle trunk. the available trunk is seized, and
the call terminated.

7.08 If the OHQ timer expires before the call can be terminated, the
call is removed from the OHQ. At this time, the remaining eligible
routes in the route list (the extended set) are examined, and the call is
either processed or given standard blocking treatment if no facilities are
available. (CBQ will not be offered at this point as OHQ was already
offered.) The ERWT is not given to calls which have been queued, even
if terminated on expensive facilities.

7.09 OHQ can be offered to call originators located at a Meridian SL-1
ESN Node, Meridian SL-1 ESN  Main, Conventional Main or ETN
switch. Also, as a call progresses through the network, OHQ can be
offered to the call originator from any of the Meridian SL-1 ESN
Nodes or Meridian SL-1 ESN Mains that are used to process the call
(i.e., OHQ can be offered more than once for a given call).

7.10 The OHQ feature has the following interactions with existing
Meridian SL-1 features:

(a)  Call Modification. Station users are not allowed to activate call
modification features (hold, call transfer, conference) while waiting
in the OHQ. Switchhook flash used to activate features from
500/2500  sets is ignored. Similarly, operation of Meridian SL-1 set
feature keys is ignored.
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(b)  Camp-On, Call Waiting. If the Meridian SL-1 attendant extends
a call to a station that is in the OHQ, the call-waiting tone is not
offered to the station. If the attendant releases, the call is
camped-on the OHQ station, but no warning tone is given. When
the camp-on call is recalled to the attendant console, the attendant
can repeat the camp-on procedure. Once the OHQ call is in an
established state, the camp-on tone is provided.

(c) Attendant Functions:

l The Meridian SL-1 attendant cannot barge-in during trunk
seizure for OHQ calls.

l If the Meridian SL-1 attendant extends a network call for a
station user and the call is offered OHQ, the attendant must
inform the caller of the OHQ offer before releasing from the
call.

l The attendant is not allowed to operate the release key or
another loop key if the source call is in conference and the
destination call is in the OHQ. Operation of the release
destination key is permitted, however, and causes the OHQ call
to be abandoned.
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8. CALL-BACK QUEUING

OPTIONS

ELIGIBILITY

8.01 The CBQ is a Meridian SL-1 ESN Node feature which provides
queuing for network calls which encounter busy or blocked facilities at
the Meridian SL-1 ESN Node. CBQ enables the calling party to go
on-hook, after activation of the Meridian SL-1 Ring Again feature
(553-2001-1051,  and receive a callback from the Meridian SL-1 ESN
Node when a network facility becomes available.

8.02 The CBQ feature is available only to stations located at a Meridian
SL-1 ESN Node. Unlike OHQ, CBQ is offered only at the originating
Meridian SL-1 ESN Node. Access to CBQ is accomplished through the
existing Meridian SL-1 Ring Again feature.

8.03 Two options for CBQ eligibility are defined by the call
originator’s NCOS. The first option, CBQ(i),  means that CBQ may be
offered after only the initial route set of a route list has been examined
for an available route. The second option, CBQ(a),  means that CBQ may
be offered after both the initial and extended (i.e.,  all) route sets of a
route list have been examined. In either case, a call offered CBQ is
queued initially against only the initial route set.

8.04 Before offering CBQ to a call originator, the following eligibility
tests are performed.

( a ) PJAb;t  one of the routes in the initial route set is defined as CBQ
.

(b)  ~~Q;er’s  NCOS is defined as permitting CBQ; either CBQW  or
.

(c) The call is not eligible for OHQ. Calls that are eligible for both
OHQ and CBQ will be offered OHQ.

(dl The user’s telephone is allowed access to the Ring Again feature
and does not have another CBQ or Ring Again call already in the
queue.

(e) The CBQ feature is enabled for this customer.

8.05 CBQH  Eligible. For call originations by a caller defined as
CBQU)  eligible, the system searches the initial route set for an available
route. If no available route is found, CBQ is offered to the caller
subject to the CBQ eligibility tests.

8.06 CBQ(a)  Eligible. For call originations by a caller defined as
CBQ(a1  eligible, the system examines the initial route set for an
available route. If no available route is found, the extended route set is
then searched for an available route. If an available route is not found
in the extended set, then CBQ is offered, subject to the CBQ eligibility
tests. However, if an available route in the extended route set is found
that is designated as expensive, and the user’s NCOS allows ERWT, the
tone is given and the system delays terminating the call. During this
delay the user has the following options.

(a) Refuse the expensive route by abandoning the call.
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(bl Wait, and allow the call to complete over the expensive route.

OFFER

CALLBACK

FEATURE
INTERACTIONS

(cl Activate the Ring Again feature (feature key or access code) to
place the call in the CBQ. The user must be CBQ(a)  eligible;
otherwise, operation of the Ring Again feature is ignored.

8.07 The CBQ offer consists of an optional recorded announcement,
followed by overflow tone. If the station user wishes to accept the CBQ
offer, Ring Again must be activated within 30 s. Ring Again activation
follows present feature operation for Meridian SL-1 and 500/2500  sets
(553-2001-105). The CBQ offer can be refused by going on-hook. If
the station user neither accepts nor refuses the CBQ offer within 30 s,
the call is force disconnected.

8.08 CBQ calls are placed in a priority-ordered trunk queue (together
with OHQ calls. if any) with a starting priority and maximum priority
(see Overlay 87)  defined by the call originator’s NCOS. (Refer to
Of f-Hook Queuing for additional information on priority ql-,cuing.)  At
the same time, two timers are started - a queue promotion timer and a
route advance timer - each with values defined through the originator’s
NCOS. At intervals defined by the queue promotion timer, the priority
of the call is incremented until it reaches its maximum priority. Each
time the call priority is incremented, its position in the CBQ is
advanced. If the route advance timer reaches its maximum value before
the call can be terminated on a route in the initial set, the extended set
or routes is added to the routes that the call is currently queued against.

8.09 Expensive route warning tone is not given to calls which have been
queued. even if terminated on expensive facilities. Unless cancelled by
the call originator, CBQ calls remain in the queue until they have been
offered a trunk: there is no time limit on CBQ calls.

8.10 When a trunk becomes available for a CBQ call, it is seized to
prevent incoming originations during the CBQ callback period.
Outpulsing of digits (either those originally dialed by the user or those
required as a result of digit manipulation) is started at a slow, fixed
rate. The number or digits to be outpulsed determines how long the
trunk can be held while the CBQ callback is being offered to the
originating station. The system computes this time by allowing 10 s
before the first digit is outpulsed and 2.56 s between subsequent digits.

8.11 The originator of the call is alerted to the CBQ callback by either
tone buzzing and a winking Ring Again feature lamp (Meridian SL-1
set), or short bursts of ringing (500/2500  set). The Meridian SL-1 set
user must accept the callback within the computed value of outpulse
time or the service-changeable CBQ time limit of 10 to 30 s, whichever
is less. A user with a 500/2500  set must accept the callback within 6 s.
Acceptance of the CBQ callback is performed with present Ring Again
operating procedures. (When a CBQ callback is answered at a digit
display Meridian SL-1 set, the original dialed digits are displayed.) If
the user does not answer the callback within the time limit, the call is
removed from the queue and discarded. If the user accepts the callback
within the time limit, the call is terminated. A CBQ call can be
cancelled by the originating station via the existing procedures for Ring
Again cancellation.

8.12 The CBQ feature interacts with the following Meridian SE-1
features.
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(a) Barge-h, Force Disconnect. Between the time a trunk is seized
for a CBQ call and the user accepts the CBQ callback, the trunk
can be stolen by the attendant or force disconnected through
service change. If this occurs, there is no guarantee that the call
can be terminated when the user accepts the CBQ callback. Under
these circumstances, the call is treated like a new origination and
NARWBARS  is used to reattempt termination. This can result in
the call being blocked and being offered CBQ a second time.

(b)  Hunting, Call Forward, Multiple Appearance ON. CBQ callbacks
to stations at a Meridian SL-1 ESN  Node are offered only to the
originating station, regardless of the hunting or call forwarding
which may be in effect. Other appearances of a station’s Directory
Number (DN)  are not offered the callback.

(c) Attendant Functions. Because the Meridian SL-1 Ring Again
feature is not supported at Meridian SL-1 attendant consoles, CBQ
is not offered to an attendant regardless of the CBQ eligibility of
the NCOS assigned to the attendant.
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9. COORDINATED CALL-BACK QUEUING

.ELIGIBILITY

OFFER

CALLBACK

9.01 The CCBQ feature enables stations at a Meridian SL-1  BSN  Main
to be offered CBQ when network calls are blocked at the serving
Meridian SL-1 ESN Node. When facilities become available at the
Meridian SL-1 ESN Node, the call originator at the Meridian SL-1
ESN Main is alerted by a callback from the node. (This feature requires
that the BSN  Main and associated BSN  Node be equipped with the
Network Signaling feature and CCBQ feature.) c

9.02 When a station at an BSN  Main originates a network call through
an ESN Node, the NCOS of the call originator, call type, and whether
or not the station is allowed access to the Ring Again feature is
transmitted to the ESN Node. (If an authcode is entered at the ESN
Main prior to dialing a network call, the NCOS associated with the
authcode is transmitted to the BSN  Node.) When received by the node,
this NCOS is used to determine CCBQ eligibility and is used for the
duration of the call, unless further modified by the Authcode
Conditionally Last feature.

9.03 The CBQ eligibility tests are performed. In addition, a check is
made that the incoming trunk group from the Meridian SL-1 ESN
Main is defined (at the Meridian SL-1  ESN Node) to permit CBQ, and
that the call type allows CBQ. CCBQ is offered to the user at the ESN
Main if the eligibility tests are successful. If the tests are unsuccessful,
standard call blocking is applied to the call.

9.04 As for stations at an ESN Node, the call originator at an ESN
Main can invoke Ring Again upon receipt of ERWT if the originator’s
NCOS is defined, at the ESN Main. as CBQ(a)  eligible.

9.05 The CCBQ offer and acceptance sequences are identical to those
for stations at the ESN Node (see Call-Back Queuing). The optional
recorded announcement and overflow tone are provided by the ESN
Node. In addition, after the recorded announcement is provided, the
ESN Node transmits a signal to the Meridian SL-1 BSN  Main. This
signal indicates that the call is in a state which allows Ring Again.

9.06 When the call originator at the ESN Main activates Ring Again,
the ESN Main assigns a unique ‘queue identification’ number to the call.
This number is transmitted to the ESN Node to indicate CCBQ
acceptance. At the Meridian SL-1 ESN Main, the call is placed in a
holding queue. At the ESN Node, the call (together with the queue
identification number) is placed into the trunk queue. The BSN  Main to
ESN Node tie trunk is released.

9.07 When an outgoing trunk is seized by the Meridian SL-1 ESN
Node for a CCBQ call, slow outpulsing is started to hold the trunk
while a callback is made to the call originator at the Meridian SL-1
BSN  Main. The BSN  Node seizes an available tie trunk (Note) to the
BSN  Main, and transmits the ‘queue identification’ number of the call
to the BSN  Main. The BSN  Main then initiates a callback to the call
originator. Callback presentation to the call originator is as for standard
Ring Again (see Call-Back Queuing).

Page 9-l
3 Pages



PRACTICE 309-3001-100

FEATURE
INTERACTIONS

Note: If no tie trunks to the Meridian SE-1 ESN  Main are idle,
the outgoing trunk is released and can be offered to another call.
The CCBQ call retains its position in the queue but is not offered
another trunk until a tie trunk to the ESN Main becomes
available.

9.09 When the call originator at the ESN Main accepts the CCBQ
callback, answer supervision is sent from the ESN Main to the BSN
Node. The ESN Node then completes the call.

9.09 If the call originator is equipped with a 500/2500  set and is
engaged in a call when the Meridian SL-1 ESN Node initiates a CCBQ
callback, a signal is transmitted from the ESN Main to the Meridian
SL-1 ESN Node. The Meridian SL-1 BSN  Node releases the outgoing
trunk and places the CCBQ call into a holding queue for 5 min. No
attempt is made to seize another outgoing trunk for the call until the
holding time expires. This process occurs only once. If the originating
station is still busy, the CCBQ is cancelled automatically at the
Meridian SL-1 ESN Node. No indication is given to the call originator
of the CCBQ cancellation. To prevent the CCBQ call from remaining
indefinitely in the holding queue at the Meridian SL-1  ESN Main, the
ESN Main sets a time limit of one hour for CCBQ calls. When this time
limit expires the CCBQ call is cancelled automatically. (CCBQ  callback
to a busy Meridian SL-1 station is as for normal Ring Again.)

9.10 The call originator at the Meridian SL-1 ESN Main can cancel the
CCBQ call at any time. The Meridian SL-1 ESN Node is not aware of
the cancellation until the CCBQ callback is attempted.

9.11 The CCBQ feature interacts with the following Meridian SL-1
features:

(a) Meridian SL-1 Initialize. If the Meridian SL-1 Main initializes
while calls are queued at the Meridian SL-1 Node, CCBQ callbacks
from the Meridian SL-1 Node are not answered because the
initialization has cleared the holding queue at the Meridian SL-1
Main. The Meridian SL-1 Node treats these calls as
callback-no-answer calls and cancels the CCBQ automatically. If
the Meridian SL-1 Node initializes, CCBQ calls in the trunk queue
are lost. The Meridian SL-1 Main cannot detect this situation. To
prevent calls from remaining indefinitely in the holding queue at
the Meridian SL-1 Main, the Meridian SL-1 Main sets a time limit
of one hour for CCBQ calls. If a callback from the Meridian SL-1
Node is not received within one hour, the Meridian SL-1 Main
cancels the CCBQ call automatically.

(b) Attendant Functions. Attendants at a Meridian SL-1 Main are
not offered CCBQ. Attendant barge-in on trunks involved in
CCBQ operations results in cancellation of the CCBQ call.

(c) AIOD  and ANI. Automatic Identification of Outward Dial (AIOD)
and Automatic Number Identification (ANI)  facilities can be used
to complete CCBQ calls from a Meridian SL-1 ESN Node. The
outgoing toll call is billed to the access tie trunk rather than the
station at the Meridian SL-1 BSN  Main.
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COORDINATED
CALL-BACK QUEUING
AGAINST MAIN

9.12 The Coordinated Call-Back Queuing Against Main (CCBQAM)
feature enables stations at Meridian SL-1 Nodes to be offered CBQ for
network calls which are blocked at a Meridian SL-1 Main. When
facilities become available at the Meridian SL-1 Main, the call
originator at the Meridian SL-1 Node is alerted by a callback from the
Meridian SL-1 Main.  CCBQAM otherwise functions identically to
CCBQ at the Meridian SL-1 node.
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10. CALL-BACK QUEUING TO CONVENTIONAL MAINS

ELIGIBILITY

OFFER

CALLBACK

10.01 The CBQCM feature enables call originators at a Conventional
Main to access the CBQ feature at a Meridian SL-1 BSN  Node.

10.02 When a station at a Conventional Main originates a network call
through a Meridian SL-1 ESN Node, the NCOS assigned to the
incoming trunk group is used to determine the CBQCM eligibility. This
NCOS, as well as the incoming trunk group, must be defined as CBQ
eligible.

Note: If the call originates from an ETN switch, the TCM
transmitted to the Meridian SL-1 Node by the ETN switch, must
be compatible with the NCOS of tie at the serving Meridian SL-I+
ESN  Node.

10.03 The CBQCM offer to the call originator at a Conventional Main
consists of an optional recorded announcement followed by special
(interrupted) dial tone. (The announcement and tones are provided from
the Meridian SL-1 ESN Node.) To accept the CBQCM offer, the call
originator dials the extension number associated with the telephone
being used for the call. When the last digit of the extension number is
dialed, a confirmation tone (three, 256-ms  bursts of dial tone) is sent
from the Meridian SL-1 ESN Node to the call originator. The call is
placed in the CBQ at the ESN Node when the call originator goes on
hook.

10.04 The CBQCM offer can be refused by going on-hook any time
before the last digit of the extension number is dialed, or by remaining
off-hook for longer than 30 s after receipt of the confirmation tone. If
the CBQCM is neither accepted nor rejected within 30 s, the caller is
given overflow tone (from the Meridian SL-1 ESN Node) and the call
is disconnected.

10.05 Wlnen an outgoing trunk becomes available at the Meridian SL-1
ESN Node, it is seized and slow outpulsing is started. The Meridian
SL-1 ESN Node then seizes a tie trunk (Note) to the Conventional
Main and outpulses the extension number of the call originator. The
call originator must answer the callback before slow outpulsing is
completed, otherwise, the callback is cancelled and the outgoing trunk is
released.

Note: If no tie trunks are currently available to the Conventional
Main, the Meridian SL-1 Node releases the outgoing trunk. The
CBQCM call retains its position in the queue but is not offered
another outgoing trunk until a tie trunk to the Conventional Main
becomes available.

10.06 When the call originator answers the CBQCM callback, answer
supervision must be transmitted from the Conventional Main to the
Meridian SL-1 ESN Node. Upon receipt of answer supervision from the
Conventional Main, the Meridian SL-1 ESN Node transmits a tone
(three, 256-ms  bursts of dial tone) to notify the call originator that the
call is a CBQCM callback, and completes the call.
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10.07 If the call originator’s station is busy when the callback is placed,
the Meridian SL-1 ESN Node places the call in a suspended state for 5
min. After 5 min, another callback is attempted if the outgoing trunk is
free. If the station which originated the call is still busy, the Meridian
SL-1 ESN Node cancels the callback. If the call originator does not
answer when the callback is placed. the CBQ is cancelled and a “no
answer” condition is pegged on NTRF studies.

10.08 No provision is made for CBQCM cancellation by a call
originator at a Conventional Main. Once the CBQCM offer is accepted,
the call remains in the queue until the Meridian SL-1 ESN Node
initiates a callback.

FEATURE 10.09 Station users at Conventional Mains cannot activate Ring Again to
LIMITATIONS refuse expensive routes after the ERWT is given.

10.10 The Meridian SL-1 ESN Node seizes the same tie trunk group
that was used to initiate CBQCM for the CBQCM callback. Thus, these
trunk groups must be two-way (incoming/outgoing).

10.11 Conventional Mains must provide answer supervision on tie trunks
connected to the Meridian SL-1 ESN Node. These switches must also
permit transmission or repetition of station dial pulses for CBQCM
operation. This feature cannot be used with systems that operate in
senderized mode. Operation may require adjustment of the interdigit
timeout on systems that employ simulated cut-through operation.

10.12 Multiple callback queues are allowed per trunk group for the
Conventional Main by dialing any digits (up to seven) based on the
availability of Meridian SL-1 call registers.

10.13 Conventional Mains must not allow CBQCM callback calls to be
modified by call transfer or call forward to an outside line. Such calf
modification can result in the tie trunk not being released at the end of
the call.
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11. NETWORK AUTHORIZATION CODES

BASIC
AUTHORIZATION
CODES

11.01 The Authorization Code feature enables selected users to
temporarily override the access restrictions assigned to a station or
trunk. A user can enter an authorization code (authcode) to access more
of the system facilities than would normally be allowed to the particular
station or trunk because of the assigned Network Class of Service
(NCOS),  Class of Service (COS),  and Trunk Group Access Restriction
(TGAR)  codes.

11.02 This feature is useful when a user initiates a call from someone
else’s telephone set and requires access to more system facilities (e.g.,
access to long distance calling) than are allowed to that set. Entering a
valid authcode enables the user to access these additional features. Once
a valid authcode is entered, the NCOS, COS. and TGAR associated with
the authcode, replace the NCOS, COS, and TGAR associated with the
telephone set, for the duration of the call.

11.03 The Network Authorization Code feature provides the customer
with two package options:

l Basic Authorization Codes (BAUT),  for general applications

l Network Authorization Codes (NAUT),  for network applications.

11.04 The BAUT package provides for up to 4096 authcodes of 1 to 14
digits. Users can enter an authcode after dialing the Special Service
Prefix (SSP)  and the digit ‘6’,  before dialing any call, including a NARS
call. With the BAUT package. an authcode can be entered when:

l originating a call from a local station or tie trunk

l initiating a call transfer or conference from a local station

l originating a call via the Direct Inward System Access (DISA)
feature.

NETWORK
AUTHORIZATION
CODES

11.05 The Network Authorization Codes (NAUT)  package provides for
up to 20,000 authcodes of 1 to 7 digits. The NAUT package incorporates
all the features of the BAUT package, adds a ‘conditionally last’ option
for entering an authcode after dialing a NARS call, and allows the
Meridian SL-1 attendant to enter an au&ode.

AUTHCODE
CONDITIONALLY LAST

11.06 With the NAUT package, users can be prompted ‘conditionally’
for an au&ode  after dialing a NARS/BARS  call. The prompt is by an+
‘authcode request’ which consists of 10 bursts of dial tone, followed by
steady dial tone. (The authcode request can, optionally, be preceded
with an appropriate recorded announcement.) The user is prompted for
an authcode entry only if:

l an authcode was not previously entered

0 the FRL  associated with the user’s NCOS is less than the service +I
change assigned minimum FRL of the route list that NARS/BARS
would use for the call. cl
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11.07  Users at a Meridian SL-1 ESN Main or Conventional Main,
connected via tie trunks to a Meridian SL-1 ESN Node, can (optionally)
be prompted for an authcode entry after dialing a NARS/BARS  call.
The user is prompted for an authcode entry only if:

0 no authcode was previously entered

@  the FRL associated with the NCOS of the incoming (or two-way) tie
trunk is less than the minimum FRL of the route list that
NARS/BARS  would use for the call

8 the route is defined in the Route Data Block (RDB),  overlay program
16, to prompt for an authcode entry on incoming NARS calls.

11.08 Users accessing a Meridian SL-1 ESN Node via the DISA feature
to make a NARS call are prompted for an authcode entry if:

@  no authcode was previously entered

l the FRL of the NCOS assigned to the DISA Terminal Number (TN)
is less than the minimum FRL of the route list that NARS/BARS
would use for the call.

ATTENDANT INPUT OF
AUTHCODE

11.09 Normally, because a Meridian SL-1 attendant is not restricted
from accessing any system resource, there is no need for the attendant
to have an authcode. The Network Authorization Code package enables
the Meridian SL-1 attendant to enter an authcode for other callers: i.e.,
the attendant can enter an authcode (after dialing the SSP and the digit
‘6’)  and complete a long distance call for a local station user whose COS
is toll denied (TLD).  If the CDR of authcodes is defined for the
customer, the local station user’s authcode digits appear in the CDR
record for billing purposes.

11.10 Meridian SL-1 attendants are normally assigned an NCOS having a
high FRL so that they can make any type of call, including NARS  calls.
An attendant can. however, be prompted for an authcode entry, if the
FRL required to access a route list for a NARS/BARS  call is greater
than the FRL of the attendant’s NCOS.

AUTHCODE
VALIDATION

11.11 The Meridian SL-1 software validates an inputted authcode on the
basis of the number of digits dialed and the dialed digits themselves. If
the inputted authcode contains more/less digits than the defined
authcode length (Authcode Data Block - AUB, overlay 88),  the
authcode is deemed invalid. Similarly, if the dialed authcode digits are
not defined in the Authcode Table (AUT, overlay 88),  the authcode is
deemed invalid. When an invalid authcode is encountered, no response
is given to the user until the Meridian SL-1 End-of-Dialing (EOD)
timer expires. (This increases the security of authcodes by making it
difficult for an unauthorized user to determine the length of a valid
authcode.) When the EOD timer expires, overflow tone is given for 15 s
and the call is force disconnected.
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AUTHCODE
ADMINISTRATION

11.12  With the NAUT and BAUT packages, a ‘classcode’  structure is used
as part of authcode administration. A classcode is a definition of a
combination of COS, TGAR, and NCOS codes. There can be up to 116
(O-115) classcodes defined through the Authcode Data Block (AUB,
overlay 881,  each having a different combination of COS, TGAR, and
NCOS codes. Each authcode is associated with a classcode. Authcodes
which have the same combination of COS, TGAR, and NCOS codes are
assigned the same classcode.

11.13  With the NAUT package, authcodes can be defined individually by
the customer, or generated automatically by the Meridian SL-1. When
defining or generating new authcodes, a classcode with which the new
authcodes are to be associated is specified. The new au&ode  will then
be automatically assigned the COS, TGAR, and NCOS codes associated
with the specified classcode.

11.14 When an authcode is to be removed from use, a facihty  exists to
prevent that authcode from being reused (i.e., the authcode will not be
accepted as valid input when individually defining authcodes). This is
accomplished through an ‘exemptcode’. When an authcode is removed
from use, an ‘exemptcode’ is assigned to the authcode in place of the
classcode. The exemptcode is the month (e.g., JAN, FEB, etc.,) taken
from the Meridian SL-1 system clock. If an exemptcode is not
requested, the removed authcode is returned to the pool of unused
authcodes, and can be reused at any time.

11.15 The Route List Block (RLB)  program (overlay 861 is used to define
a minimum FRL for each route list. This minimum FRL (range O-7) is
used to determine whether or not to prompt for an authcode entry after
a call. If a minimum FRL is not specified, the actual minimum FRL in
the initial route set is used. Similarly, the Route Data Block (RDB)
program (overlay 16)  is used to define whether or not to prompt for an
authcode entry on calls on incoming or two-way tie trunk groups.

FEATURE OPERATION 11.16 Authcode after SSP (500125001Meridian  SL-1 Sets). To enter
an authcode after the Special Service Prefix (SSP),  the caller proceeds as
follows:

(1) If there is no call in progress, go off-hook or press a DN key. If
there is a call in progress, switchhook flash (500/2500  set) or press
the call transfer or conference key (Meridian SL-1 set) to obtain
special dial tone.

(2) Dial the authcode access number (SSP  and the digit ‘6’).  Dial tone
is removed after the SSP digit is dialed.

(3) Dial the authcode digits. A second dial tone is heard if the
authcode is valid. If the authcode is invalid, no response is given
until the EOD timer expires, then overflow tone is given for 15 s
and the call is force disconnected.

(4) When the second dial tone is heard, dial the call in the normal
manner. If call transfer/conference is in ef feet, complete the
transfer/conference as normal.

11.17 Authcode After SSP (Meridian SL-1 Attendant). To enter an
authcode after SSP, the attendant proceeds as follows:
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FEATURE
INTERACTIONS

(19 If there is a call on the source loop, proceed to (29. If there is no
call on the source loop, press an idle loop (LPK9  key.

(29  Dial the authcode access number (SSP  and the digit ‘6’9, followed
by the authcode.

(39 Dial as usual after receiving dial tone denoting a valid
authorization code. (If the code is invalid, overflow tone is
returned immediately.9

11.18 Authcode Conditionally Last. The following procedure is used
to enter an authcode conditionally last from a 500/2500/Meridian  SL-1
set or attendant console (NAUT  package only):

(19 Dial a call.

(2) Receive an ‘authcode request’ (optional recorded announcement
followed by 10 bursts of dial tone, followed by steady dial tone),
indicating that an authcode entry is required.

(39 Dial the authcode. Dial tone is removed after the first digit is
dialed. If the authcode is valid, the call is processed as a normal
call. If the authcode is invalid, overflow tone is returned when the
EOD timer expires.

11.19 Feature Key Operations.

(a9 While a user is entering an authcode, the following feature keys
operate as intended. and do not af feet operation of the
authorization code feature:

l Make Set Busy

. Buzz

0 Volume Control.

(b)  The operation of the following keys is ignored during authcode
operation:

l Conference

l Override

l Call Forward and Call Transfer

0 Call Pickup

l Charge Account

0 Calling Party Number

l Privacy Release

0 Ring Again

l Barge-In and Busy Verify

Page 11-4



PRACTICE 309-3001-100

l speed call

l Recall

l Do Not Disturb

l Digit Display.

(c) The following key operations abort the authcode operation, and
any digits entered for an authcode are ignored:

l Directory Number

0 Paging

* Voice Call

l Not Ready

l In-Calls

l Call Waiting

l Hold

l Release.

(d)  If the caller initiates a switchhook flash while entering an
authcode, the results are unpredictable: the switchhook flash may
be ignored, or interpreted as the digit ‘1’.

(e)  Authcodes after SSP can be stored as speed call or auto-dial
entries. When this is done, the stored number (entry) must contain
only the access code and authcode digits. All digits in the entry
after the access code are interpreted as authcode digits. In the case
of authcode conditionally last, authcodes can be stored as auto-dial
entries, but not speed call entries. If necessary, the caller can
continue to enter more authcode digits after operation of the
auto-dial or speed call key. However, for security reasons,
authcodes should not be stored as auto-dial or speed call entries.

11.20 Call Detail Recording. If the CDR recording of authcodes is
specified, then each time an authcode is entered, a record is generated
on .the  CDR device. The record is passed to CDR only if one of the
following occurs:

l the call becomes established (e.g., trunk is seized or local set answers)

l the call cannot be completed (e.g., no trunks available)

l the Ring Again feature is applied to the call.

11.21 Authcode Input Via Tie Trunks. Authcodes  can be entered via
access tie trunks. Incoming or two-way tie trunk groups at a switch
equipped with the Network Authorization Code feature can be defined
to prompt for an authcode entry.
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11.22 Direct Inward System Access. If a caller makes a
NARS/BARS  call in association with a valid DISA call, the NCOS
associated with the DISA DN is used for NARS/BARS  route selection.
If the FRL of this NCOS is too low to access the route list that
NARS/BARS has selected for the call, the caller will be prompted for
an authcode entry, unless an authcode (i.e., Authcode after SSP)  was
entered previously.

11.23 Barge-in/Busy Verify. If barge-in or busy verify is used by the
Meridian SL-1 attendant to break into a connection where an authcode
is being entered. the authcode entry will be affected. If the authcode
entered is invalid as a result, the user will be given overflow tone when
the EOD timer expires.

11.24 Centralized Attendant Service. The Central Attendant Service
(CAS)  feature enables several remote switches to share the attendant
services at one central location (553-2681-100).  A CAS attendant can
enter an authcode, via a Release Link Trunk (RLT),  before connecting
or transferring calls to the connecting remote PBX. If the CAS
attendant enters a NARS number via an RLT, the NCOS associated with
the NCOS of the attendant at the remote PBX)  is used in the NARS
route selection process. If the FRL of this NCOS is inadequate, the CAS
attendant may be prompted for an authcode entry.

11.25  Call Forwarding. The Meridian SL-1 call forwarding feature
provides two customer options: call forwarding-originating party’s COS
(CFO)  or call forwarding-forwarding party’s COS (CFFl.  With the
NAUT package and the CFO option, a caller may be prompted for an
authcode entry after a call to a station which forwards the call to a
NARS number. With the CFF option, the user will not be prompted by
the local switch for an authcode entry after such a call.

11.26 Network Class of Service. An NCOS is assigned to each station
and each incoming tie trunk at a Meridian SL-1 ESN Node. An
authcode entry modifies the user’s NCOS for the duration of the call.
The FRL associated with the user’s assigned NCOS is used to determine
if it is necessary to prompt for an authcode entry. After an authcode is
collected and validated, the NCOS associated with the authcode is used
for the duration of the call.

11.27 Network Alternate Route Selection. During NARS/BARS
route selection, the FRL associated with the call originator’s NCOS is
compared with the FRL of the selected route list. If the originator’s
FRL is lower and no authcode was entered previously, the system will
prompt for an authcode entry. A valid authcode modifies the
originator’s NCOS and hence, FRL. This new FRL is then used for
route selection.

11.28 Network Queuing. When an authcode is entered, the NCOS
associated with the authcode is used to determine Network Queuing
capabilities.

11.29 Coordinated Dialing Plan. Authcode after SSP can be used
before dialing a CDP call. If the NAUT package is equipped, the
‘conditionally last’ request for an authcode entry applies.
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LIMITATIONS 11.30 Users  on PBX  or Centrex  systems connected via tie trunks to a
Meridian SL-1 ESN Node, can use the authcode conditionally last
feature, provided that these systems transmit or repeat all digits dialed
by the users in response to the authcode request. This feature cannot be
used by certain systems that operate in senderized mode. Correct
operation may require adjustment of EOD timeout on systems that
employ simulated cut-through operation. End-to-end signaling software+
can be used to guarantee operation. c

Il.31  In an ESN network consisting of multiple Meridian SL-1 switches
equipped with the Network Authcode package, authcodes should be
requested only once on a given call. This requires careful engineering
of:

0 the tie trunk group option for authcode prompting

l the FRL values assigned to route lists.

11.32 Users at a Meridian SL-1 ESN Main or Conventional Main,
arranged for the UDP via a dedicated trunk group to a Meridian SL-1
ESN Node, can use the authcode conditionally last feature at the ESN
Node in the same manner as those stations located directly at the ESN
Node. However, these users cannot access the authcode after SSP
feature via the same trunk group.
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12. COORDINATED DIALING PLAN

12.01 The CDP feature enables a customer having a number of local
switches, to coordinate the dialing plan of the stations at these switches.
The CDP feature enables a station user to call any other station within
the CDP group of switches by dialing a unique 3-  to 7-digit number
assigned to the station. A CDP can be arranged to provide a centralized
public exchange network capability which channels access to and from
the public network through a single Meridian SL-1 switch within the
CDP group.

12.02 The CDP software provides the translation and digit manipulation
capability that is necessary to implement the coordinated dialing plan.
Calls dialed within the CDP format can be terminated locally after digit
translation and digit deletion or, alternatively, calls can be routed to a
remote switch in the CDP group following digit translation, route
selection, and digit deletion and/or insertion. Fig. 12-1 illustrates how a
coordinated dialing plan might be implemented at two customer
locations.

STEERING CODES 12.03 Referring to Fig. 12-1, users at Location D can call stations at
Location E by dialing 43XxX  or 52XXX. Similarly, users at Location E
can call stations at Location D by dialing 2XxXx  or 3xXxX. If a user
at Location D dials 43XxX  or 52xXx to reach a station at Location E,
Location D uses the digits ‘43’ or ‘52’ as a DSC (Distant Steering Code)
to select the trunk group to Location E. Similarly, if a user at Location
E dials 2XXXX or 3XXXX to reach a station at Location D, Location E
uses the digit ‘2’ or ‘3’ as a DSC.

12.04 The same format is used for calling local stations; e.g., users at
Location E dial 43XxX  or 52XXX to reach local stations at Location E.
In this case, the Meridian SL-1 interprets the digits ‘43’ or ‘52’ as a LSC
(Local Steering Code) and deletes them from the dialed number in
order to terminate the call locally.

12.05 If the Meridian SL-1 switch at Location E is arranged to provide
centralized access to the public exchange network, the digit ‘9’ at
Location E is a TSC (Trunk Steering Code) for public exchange access.
At Location D, the digit ‘9’ is a ‘trunk steering code’ which invokes digit
manipulation to insert the required digits to route the call, through
Location E, to the public exchange network. Similarly, users at Location
D can call the attendant at Location E by simply dialing ‘O’,  if Location
D does not assign the digit ‘0’  as the local attendant access code.

12.06 Steering codes can be composed of one, two, three or four digits.
At each switch in the CDP group, the steering codes must be distinct
(i.e., left-wise unique) from any assigned access codes. As Fig. 12-1
shows, ‘0’ is reserved as the attendant access code; ‘1’ is reserved as the
Special Service Prefix (SPRE);  ‘7’ is reserved as a Meridian SL-1 trunk
access code: ‘8’ is reserved as a NARS access code; and ‘9’ is reserved as
the public exchange network access code. This means there are five
digits remaining that can be used as the leading digits of steering codes
(i.e., ‘2’,  ‘3’,  ‘4,  ‘5’,  and ‘6’).  The CDP feature supports up to 5000
steering codes.
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Customer SL-1
Location

D

Customer SL-1
Location

E

0
1
2xxxx
3xXxX

i
9

+
Tie Trunks t

0 = Attendant Access Code
1 = Special Service Prefix (SPRE)
7 = SL-1 Trunk Access Code
8 = NARSIBARS  Access Code
9 = Public Exchange Network Access Code

Fig. 12-1
Example of a Coordinated Dialing Plan

0
1
43xxx
52XxX

ii
9

CONVENTIONAL
SWITCH ACCESS

12.07 A CDP DN consists of an internal DN prefixed with the
appropriate steering code. However, if the internal DN is unique at
each location, there does not need to be a local steering code. Typical
F2D;  configurations (with and without steering codes) are shown in Fig.

- .

12.08 If a conventional (CONV)  switch (Meridian SL-1 or any other
type without the CDP software) is integrated as part of a CDP group
(Fig. 12-2),  the steering codes defined at a CDP switch to access the
conventional switch may be repeated or absorbed (i.e., deleted) by the
CDP switch. The steering codes are repeated if the conventional switch
is identified by more than one steering code: they are absorbed if all
the station numbers at the conventional switch begin with the same
steering code.

12.09 Calls to a CDP switch from the conventional switch are made by
dialing the desired CDP DN (e.g., station C at the CONV switch dials
67000 to reach station B at switch CDP2).  The CONV switch uses the
digit ‘6’ as a trunk access code for the tie trunk route to switch CDP2.
After tie trunk seizure, the CONV switch outpulses the remaining digits
(7000)  to CDP2. At CDP2, the digit ‘6’ is inserted on the incoming tie
trunk from the CONV switch, and the call is completed to station B.

12.10 Local calls at the CONV switch are made by dialing only the
internal DN (i.e., 35001,  rather than the CDP DN (i.e., 535001,  unless
the CONV  switch can be arranged to absorb the digit ‘5’,  or employs a
5-digit numbering plan.
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Fig. 12-2(b), switch CDP2  is arranged to provide
to the public exchange network. For users at the

CQNV switch to access this capability, a separate tie trunk route must
be provided to switch CDP2. This is because switch CDP2 is arranged to
insert the digit ‘6’ on the incoming tie trunk route from the CONV
switch used for CDP calls. For public exchange network calls, the digit
9’  must be inserted on the incoming tie trunk route from the CONV
switch. Similarly, if users at the CONV switch are to be allowed access
to the ESN capabilities (e.g., NARS)  at switch CDP2, another tie trunk
route must be provided for this purpose.

12.12 Up to 32 route lists can be defined at a switch equipped with the
CDP feature software. (If CDP is equipped at a Meridian SL-1 ESN
Node, 256 route lists can be defined.) A route list is used to define the
alternate route choices for CDP calls to a particular destination. Route
choices in a route list are called route list entries. There can be up to
three (O-2) route list entries associated with each route list. (If a switch
is equipped with the NARS software in addition to the CDP  feature
software, NARS route lists, maximum 256, can be shared by both NARS
and CDP calls.)

CDP DN = 4000 CDP DN = 3000
internal DN = 4000 Internal DN = 3000

a) CDP DN (without steering code)

6 CDP DN = 67000
Internal DN = 7000

CDP DN = 29900
internal DN = 900

b) CDP DN (with steering code)

Fig. 12-2
Typical CDP Configurations

CDP DN = 53500
internal DN = 3500

DN = Directory Number
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CDP DIGIT
MANIPULATION

12.13 Route lists are associated with each ‘distant steering code’ and
‘trunk steering code’ that can be dialed at a CDP switch. Each code is
defined to the CDP software, together with the route list number that
must be accessed for call completion to the destination indicated by the
steering code. The entries in the specified route list are then searched
sequentially for an available and eligible trunk route. Local steering
codes are not associated with route lists.
12.14 Route list entries can be associated with digit manipulation tables.
There can be 32 (O-31) digit manipulation tables defined at a CDP
switch. If CDP is equipped at Meridian SL-1 ESN Node, 256 (O-255)
tables can be defined. (Digit manipulation table 0 is used as an
indication that no digit manipulation is required.) Each digit
manipulation table (except 0) can ,be  defined to delete a number (0 to
15) of leading digits of a dialed CDP number, and to insert up to 24
different leading digits, including the asterisk (*) to indicate a dialing
pause, where required.

CDP TIME-OF-DAY
SCHEDULES

12.15 Two (O-1) TOD schedules can be defined at a CDP switch. (If
CDP is equipped at a Meridian SL-1 ESN Node, eight (O-7) TOD
schedules can be defined.) Each route list entry is associated with a
TOD schedule. When a route list entry is selected for a CDP call, the
CDP software compares the current time-of-day with the TOD
schedule assigned to the route list entry. If the current time-of-day is
within the interval defined by the TOD schedule, the route list entry is
used for the call; if the current time-of-day is not within the interval
defined by the TOD schedule or, if the TOD schedule is ‘turned OFF’
(in software), the route list entry is not eligible for the call. TOD
schedules can be selectively ‘turned ON’ or ‘turned OFF’ by the
customer (through service change).

’

QUEUING

pFEATURE
INTERACTIONS

12.46 Queuing against local stations is provided by the standard
Meridian SL-1 Ring Again (RGA)  feature. For calls directed to a
remote CDP switch, Ring Again can be applied if all local outgoing
trunk routes to the remote CDP switch are busy or blocked. Ring Again
cannot be applied against busy or blocked stations/trunks at the remote
CDP switch. Blocking tone is not provided until the full CDP number
(or trunk steering code) is dialed.

12.17 NARSIBARS.  The CDP feature can be implemented at a switch
equipped with the NARS/BARS software feature. If such is the case,
the following considerations apply:

* steering codes for CDP calls must be distinct from the assigned
NARS/BARS  access codes

* CDP numbers can be integrated with the ESN UDP; e.g., a four-digit
CDP number can be the same as the last four digits of a seven-digit
UDP number

@  NARS/BARS  route lists, digit manipulation tables, and TOD
schedules can be shared by CDP calls (lower CDP route lists must be
numbered O-31)

0 users eligible for the OHQ and CBQ features, can use them when
placing CDP calls

4 l FCAS does not apply to CDP calls.
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12.18 AIOD  and ANI.  Calls made to the public exchange network when
the AIOD or AN1 feature is equipped will have either the internal DN
recorded if the call originates at the CDP switch interfacing to the
public network, or the trunk access code if the call originates at another
CDP switch.
12.19 Meridian SL-1 Attendant Features. If a user at a local CDP
switch calls the local attendant, the local user’s internal DN (not the
full CDP DN)  is displayed. If a user at a CDP switch calls a Meridian
SL-1 attendant at another CDP switch, the trunk access code and
member number of the incoming trunk are displayed. The following
attendant features are supported at the local CDP switch, but are not
supported between CDP switches:

l automatic timed recall

l barge-in, busy verify

0 camp-on

l interposition calling.

12.20 COWTGAR  Treatment. For CDP calls, all Class of Service
(CO9  treatment remains the same as standard Meridian SL-1 treatment
with the exception of conditionally toll-denied (CTD)  and conditionally
unrestricted (CUN)  COS, which are treated as unrestricted KJNR).
Users with an FR2 class of service can make local CDP calls, but cannot
make CDP calls to distant switches. Trunk Group Access Restrictions
(TGAR)  are ignored for the purpose of routing CDP calls.

12.21 Code Restriction. Meridian SL-1 code restriction is applied to
calls made only from stations with a toll-denied (TLD)  class of service.
Standard or flexible code restriction can be applied, on a trunk route
basis, to public exchange network trunk calls.

12.22 Call Detail Recording. The local internal DN (not the complete
CDP DN)  is recorded in the normal CDR manner. The maximum
internal DN length remains at four digits. The full CDP DN is shown in
the dialed number field.

12.23 Common Control Switching Arrangement. A CDP number
can be part of a CCSA dialing plan. Digit absorption and manipulation
for CCSA  calls is handled as usual by the Meridian SL-1 switch. A
CCSA call can terminate at a switch in a CDP group other than the
switch which hosts the CCSA network. This operation is transparent to
the originator of the CCSA call.

12.24 Direct Inward Dialing. Because a CDP DN can be up to seven
digits long, the capability of inserting up to six leading digits on DID
trunks is provided.

12.25 End-to-End Signaling. End-to-End signaling is allowed for
CDP calls.

12.26 Call Modification. Call modification (e.g., call transfer, call
forward, conference) is allowed for CDP calls. When using these
features, the user dials within the CDP format.

.

Page 12-5



PRACTICE 309-3001-100

12.27 Hunting. Hunting across different switches in a CDP group is not
supported. Standard Meridian SL-1 hunting can be applied to local
CDP calls.

12.28 Message Center. The message center capability is not supported
across CDP switches, however, it operates as normal locally.

12.29 Meridian SL-1 Digit Display.

l Outgoing CDP Call. The complete dialed CDP DN is displayed at
the originating set.

l Incoming CDP Call. The trunk access code and member number of
the incoming trunk route is displayed.

l Internal CDP Call. At the originating set, the complete dialed CDP
DN is displayed. (If the call hunts or is picked up by another station,
the internal DN of the answering station is displayed.) At the
terminating set, the internal DN of the originating set is displayed.
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13. NETWORK TRAFFIC MEASUREMENTS

ROUTING TRAFFlC
MEASUREMENTS

13.01 The NTRF feature provides traffic measurement data related to
network performance and network traffic. The NTRF feature can be
equipped at Meridian SL-1 ESN Nodes and Meridian SL-1 ESN Mains.
Effective use of this data enables the network communications manager
to assess the effectiveness of the network. and to identify specific areas
of network operation where improvements are warranted.

13.02 The network traffic measurements accumulated at a Meridian
SE-1 switch equipped with the NARS (Meridian SL-1 ESN Node),
BARS (Meridian SL-1 ESN Main), or CDP feature encompass the
following areas of operation (in addition to regular Meridian SL-1
traffic measurements):

* Network Class of Service (NCOS)

0 Routing

0 Off-Hook Queuing (OHQ)

0 Call-Back Queuing (CBQ)

@  Coordinated Call-Back Queuing (CCBQ)

0 Call-Back Queuing to Conventional Mains (CBQCM)

0 Incoming Trunk Groups.

13.03 A route list is a list of outgoing alternate trunk routes to a
specific location from a Meridian SL-1 switch. Trunk routes in a route
list are termed route list entries. The number of route lists/entries that
can be defined at a Meridian SL-1 switch depends on the facilities+
equipped at that switch. Table 13-A lists the parameters for thee
different features and feature combinations.
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Table 13-A
SUMMARY OF MERIDIAN SL-1 NETWORKING FEATURE PARAMETERS

PARAMETER FEATURES EQUIPPED AT SWITCH

BARS NARS CDP CDP WITH
BARS

CDP WITH
NARS

-  NCOS Groups
Facility Restriction

o - 7 o-15 o - 3 o - 7 o-15

Levels
Digit Manipulation

o - 7 o - 7 o - 7 o - 7 O - 7

Tables l-255 l-255 1-31 l-255 l-255
Route Lists O - 1 2 7 O - 2 5 5 o - 7 O - 1 2 7 O - 2 5 5
Route List Entries o - 7 o - 7 o - 2 o - 7 o - 7
FCAS Tables 1-127 l-255 - 1-127 l-255

-+  SDR Tables O - 2 5 5 O-512 - O - 2 5 5 O - 5 1 2
Steering Codes l-5000 l-5000 l-5000

Note 4: NCQS  = Network Class of Service
FCAS = Free Calling Area Screening
SDR = Supplemental Digit Restriction.

Note 2: If the NARS and BARS features are equipped in the same switch but for different
customers, the highest parameter values apply to that switch; e.g., if one customer has
NARS and another customer has BARS, the NARS  parameters apply to the BARS customer.

Note 3: If the New Flexible Code Restriction (NFCR)  feature (553-2001-105)  is equipped
in conjunction with CDP, the number of available NCOS groups is 8 (O-7).

13.04 The routing traffic measurements (TFNOOl)  provide data related
to route list utilization. The measurements show how often a route list
was accessed, which entries in the list were used, and whether the call
was successful in completing a selection or connection. Routing traffic
measurements are available at Meridian SL-1 ESN Node and Meridian
SL-1 ESN  Main switches.

13.05 The routing traffic measurements contain the following statistics
for each defined route list.

(a) Route List Requests. This measurement identifies the total
number of call attempts for which the called destination
translations identified this route list to attempt call completion.

(b)  Route List Requests served Without Delay. This measurement
reflects the total number of network calls which were routed
without encountering blocking or queuing.

(c) Expensive Route Acceptances. This measurement identifies the
number of calls which were allowed to complete over an expensive
trunk route after the Expensive Route Warning Tone (ERWT)  was
given.
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(d)  Route List Requests Standard Blocking. This measurement
identifies the number of call attempts which could not be served
because a route or queuing process was not available to a user. The
blocked call may have been routed to overflow tone, a recorded
announcement, or the attendant.

(e) Route List Entry Usage Count. This measurement identifies the
number of calls which were routed successfully over a particular
route (entry) in a route list. A count is maintained for each route
list entry.

OHQ MEASUREMENTS 13.06 Traffic measurements for Off-Hook Queuing 40HQ)  are
associated with each route list and identify the utilization of the OHQ
feature. The OHQ measurements are included with the routing traffic
measurements (TFNOOP),  and contain the following statistics (for each
route list).

(a) Quantity of Calls Placed in OHQ.  This measurement identifies
the number of calls which attempted to use a route in the route list
but, because facilities were not immediately available, the call was
permitted to remain off-hook to wait for facilities.

(b) Average Time in OHQ. This measurement identifies the average
duration that calls remained in the OHQ until a route became
available. The value (expressed in units of 0.1 s) represents the
average time in the queue. Calls which timed out in the queue
before a route was selected are also included in the average.

(c) Quantity of Calls Abandoned from OHQ  This measurement
identifies the number of calls which were placed in the OHQ but
were abandoned: i.e., the caller went on-hook before a route
became available or the time limit was reached.

CBQ MEASUREMENTS 13.07 Traffic measurements for CBQ are associated with each route list
and identify the utilization of the feature. The CBQ measurements are
included with the routing traffic measurements (TFNOOI.),  and contain
the following statistics (for each route list).

(a) Quantity of CBQ Calls. This measurement identifies the number
of calls which were offered CBQ and accepted the offer.

(b)  Average Time in CBQ.  This measurement identifies the average
duration (in units of 0.1 s) calls remained in the CBQ. Calls which
were cancelled and calls which were served are included in this
measurement.

(c) Quantity of CBQ Offerings. This measurement is a count of the
number of calls which were offered CBQ, regardless if the offer
was accepted or not.

(d)  Quantity of CBB User Cancellations. This measurement
identifies the number of calls which were removed from the CBQ
on the call originator’s request (i.e., cancellation of the Ring Again
feature).

ROUTING TRAFFIC
REPORT OUTPUT
FORMAT

13.08 The routing traffic measurements are outputted for each route
list as shown in Table 13-B.
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Table 13-B
TFNOOl ROUTING FORMAT

(System ID) TFNOOl
(Customer Number)

RLST xxx

RT ggggg
PPPPP

OHQ hhhhh
CBQ k k k k k

where:

a =

b=

c --

d=

e=

f =

g =

h =

i=

j=

k =

1 =

m=

n ‘=

P =

X =

b b b b b ccccc ddddd eeeee fffff

s%gg
ppppp. . . . .
1 1 1 1 1
11111

ggggg ?%ggg a%f% ga%
PPPPP PPPPP PPPPP PPPPP. . . . .
JJJJJ
mmmmm nnnnn

route list requests

route list requests served without delay

expensive route acceptances

route list requests standard blocking

not defined (all zeros)

not defined (all zeros)

route list entry usage count for each
entry in the route list

quantity of calls placed in OHQ

average time in OHQ (in units of 0.1 s)

quantity of calls abandoned from OHQ

quantity of CBQ calls

average time in CBQ (in units of 0.1 s)

quantity of CBQ offerings

quantity of CBQ user cancellations

quantity of calls involving SLlTD on
which alternate routing was performed
during the call

route list number
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NCOS
MEASUREMENTS

13.09 Traffic measurements are collected for each defined NCQS group
(O-15)  to indicate the grade of service, in terms of blocking and
queuing delay, being provided by the system. If a grade of service is
determined by the communications manager to be inappropriate for
users in a particular NW.5  group, then the communications manager
can either reassign the users to another NCQS  group, redefine the
characteristics of the existing NCQS  group, or change the routing
parameters. NCQS  measurements are available at Meridian SL-1 ESN
Node and Meridian SL-1 ESN Main switches.

13.10 The NCOS traffic measurements (TFN002)  contain the following
statistics for each defined NCOS group.

(a)

(b)

(d)

(e)

(f)

k)

(h)

W

Quantity of Calls Attempted. This measurement identifies the
total number of call attempts generated by users in an NCQS
group.

Routing Requests Served Without Delay. This measurement
identifies the number of call attempts which were routed without
encountering blocking or queuing.

Expensive Route Acceptance. This is a count of the number of
callers who accepted an expensive route to complete a call.

Network Call Standard Blocking. This measurement identifies
the number of call attempts which could not be completed because
a route or queuing process was not available to a user. The blocked
call may have been routed to overflow tone, a recorded
announcement, or the attendant.

Quantity o f  Calls R e f u s i n g  E x p e n s i v e  R o u t e s .  This
measurement identifies the number of calls which were given
ERWT  and elected not to use the expensive route.

Quantity of Calls Placed in OHQ.  This measurement identifies
the number of calls that were placed in the OHQ.

Average Time in OHQ  This measurement identifies the average
duration that calls remained in the OHQ until a route became
available. The value (in units of 0.1 s) represents the average time
that calls were in the queue. Calls which timed out in the queue
before a route was selected are also included in the average.

Quantity of CBQ Calls. This measurement identifies the number
of calls which were offered CBQ and accepted the offer.

Average Time in CBQ  This measurement identifies the average
time that calls waited in the CBQ for a route to become available.
It includes calls which requested a cancellation, calls which were
served, and direct Ring Again against trunks. The average time is
expressed in units of 0.1 s.

NCOS
MEASUREMENTS
OUTPUT FORMAT

13.11 The network class of service measurements are outputted for each
defined NCOS group as shown in Table 13-C.
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Table 13-C
TFNOOZ  NCOS - FORMAT

(System ID) TFN002
(Customer Number)

NCOS xxx
OH-

ZBQ

aaaaa
~!zggg
. . . . .
1 1 1 1 1

w h e r e :

a =

b=

c =

d =

e --

f =

g = quantity of calls placed in OHQ

h = average time in OHQ (in units of 0.1 s)

i= quantity of CBQ calls

j= average time in CBQ (in units of 0.1 s)

x = network class of service group.

b b b b b ccccc
h h h h h

ddddd eeeee fffff

. . . . .
JJJJJ

quantity of calls attempted

routing requests served without delay

expensive route acceptances

network call standard blocking

not defined (all zeros)

quantity of calls refusing expensive

routes

INCOMING TRUNK
GROUP
MEASUREMENTS

13.12 The Incoming Trunk Group (TFN003)  measurements provide an
indication of the incremental traffic that was imposed on incoming
trunk groups by the network queuing features. Data are provided for
each incoming or two-way trunk group that is offered OHQ, CCBQ, or
CBQCM. These measurements are available at Meridian SL-1 ESN
Nodes.

13.13 For each incoming (or two-way) trunk group, the following
measurements are accumulated:

(a) Quantity of Calls Placed in OHQ  This measurement identifies
the number of incoming trunk calls that were placed in the OHQ
for possible connection to another trunk group.
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INCOMING TRUNK
GROUP
MEASUREMENT
FORMAT

(b)  Average Time in OHQ.  This measurement reflects the average
time (in units of 0.1 s) that calls waited in the OHQ for a trunk to
become available. The average time includes those calls that were
removed from the OHQ by caller abandonment, or were removed
from the queue after expiration of the OHQ time limit.

(c) Quantity OF  Incoming Calls Offered CCBB  or CBQCM. This
measurement identifies the number of incoming trunk calls that
were blocked at the Meridian SL-1 ESN Node, and the user was
given the option of accepting a Meridian SE-1 ESN Node initiated
callback when facilities become available. The measurement relates
to use of the CBQ feature by users at a Meridian SL-1 ESN Main
(Coordinated Call-Back Queuing) or Conventional Main (Call-Back
Queuing to Conventional Mains).

(d) Q u a n t i t y  o f  C a l l s  A c c e p t i n g  C C B Q  o r  C B Q C M .  This
measurement identifies the number of incoming trunk calls that
were blocked at the Meridian SL-1 ESN Node, were offered CBQ,
and accepted the offer. The count relates to CBQ acceptances by
users at a Meridian SL-1 ESN Main or Conventional Main.

(e) Average Time in CBQ.  This measurement (expressed in units of
0.1 s) reflects the average time that users at a Meridian SL-1 ESN
Main or Conventional Main remained in the CBQ (at the Meridian
SL-1 ESN Node) for a facility to become available.

Note 1: When a CCBQ callback is offered to a busy station at a
Meridian SL-1 ESN Main, the call is removed from the queue for
5 min. then reinserted in the queue. This process occurs only once.
The additional queuing time is added to the average time. The 5
min suspension time is not included in the average time, nor is it
reinsertion into the queue pegged as another CBQ call.

Note 2: When a CBQCM callback is offered to a station at a
Conventional Main that is busy or fails to answer the callback, the
call is removed from the queue and reinserted into the queue as
specified in Note 1.

(f) Quantity of Calls Blocked in Callback. This measurement
identifies the number of CBQ callbacks (CCBQ  or CBQCM)
initiated by the Meridian SL-1 ESN Node that could not be
completed because an outgoing trunk group (to the Meridian SL-1
ESN Main or Conventional Main) was not available.

(g)  Callback Attempts No Answer and Cancellation. This
measurement identifies the number of callback attempts that were
not successful because the caller failed to answer the callback. CBQ
callbacks to a station at a Meridian SL-1 ESN Main that has
previously cancelled CBQ are treated as callback attempts no
answer.

13.14 The incoming trunk group measurements (TFN003)  are outputted
as shown in Table 13-D.
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Table 13-D
TFN003 INCOMING TRUNK GROUP - FORMAT

(System ID) TFN003
(Customer Number)

T R K G xxx
OH- aaaaa

%Q ccccc

w h e r e :

a --

b=

C --

d=

e --

f =

g =

x =

bbbbb

ddddd eeeee fffff am%

quantity of calls placed in OHQ

average time in OHQ (in units of 0.1 s)

quantity of incoming calls offered CBQ
(CCBQ  or CBQCM)

quantity of calls accepting CBQ offer
(CCBQ  or CBQCM)

average time in CBQ (in units of 0.1 s)

quantity of blocked CBQ callbacks
(CCBQ  or CBQCM)

quantity of callback attempts not
answered or cancelled

incoming trunk group number (O-127)

OHQ THRESHOLD
VIOLATION
MEASUREMENT

13.15 The OHQ overflow threshold measurement (TFNlOl)  provides an
indication that more than the expected number of users are timing out
in the OHQ. This means that OHQ is offered and accepted, but a trunk
does not become available before the service-changeable OHQ time
limit expires. This could result from trunks being out of service, an
incorrectly defined OHQ time limit, or temporary traffic overload.

13.16 The output format for this threshold measurement is shown in
Table 13-E.
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Table 13-E
OHQ THRESHOLD VIOLATION MEASUREMENT

(System ID) TFNlOl

OHQT

where:

aaaaa b b b b b

aaaaa = the number of OHQ calls
which timed out (overflowed1
in the QHQ  before an available
trunk was found.

bbbbb = the threshold. This value (expressed
in units of 0.1 percent) represents the total
number of OHQ overflows,
divided by the total number
of OHQ offers plus the OHQ overflows.

TRUNK GROUP
OVERFLOW
THRESHOLD

13.17 The existing Meridian SL-1 Percent All Trunk Busy Threshold
(TFC104)  is changed to Percent Trunk Group Overflow Threshold. This
percentage value represents the number of overflows, divided by the
number of successful calls plus overflows.

13.18 The output format for this threshold is as follows.

(Systenl  ID)
(Customer Number)
(Trunk Group)

TFC104

aaaaa bbbbb

where:

aaaaa = is the all trunks busy (overflow) peg count

bbbbb = the threshold. This value (expressed in units of 0.1 percent)
represents the all trunks busy peg count, divided by the total number of
successful calls plus all trunks busy overflows.

TRAFFIC
MEASUREMENT
OPTIONS

13.19 New traffic measurement options are introduced with the NTRF
feature. These options are set and/or queried through use of the Traffic
Control program (overlay 02)  in the normal manner (553-2001-450).
The options are:

a l - to generate Routing Measurements (TFNOOl)

e2- to generate NCOS Measurements (TFN002)
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l 3- to generate Incoming Trunk Group Measurements (TFN003).
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1. GENERAL
-----_----------------------------------------------------------------

1.01 The SL-I* Electronic Switched Network (ESN)
is a private communications network intended for
use by larg e business customers with.distributed
operating locations.(ES19 .i s described in
309-3001-100.)

* SL-1 is a tradenark  of Northern Telecom Limited

1.02 This practice describes the signaling quide-
lines and considerations that are applicable to
SL-1 ESN networks, Information presented here can
be used to determine ,the  compatibility of a switch
that isto be incorporated as part of an SL-1 ESB
netuork. A companion practice, 309-3001-181,
should be used in conjunction with this practice
to determine transmission requirements.
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2. BACKGROUND INJFORilAT~ON
--------------o------o--------------------s-_-P----------p-------_--_

PBX Networks 2.01  PB.X  networks have three basic elerments:  tele-
phones, PBX switch, and transmission facilities,
Each telephone is connected to a PEX suitch which
establishes connections between the telephones,
Connections between telephones on different
switches in a PBX network are established over a
transG.ssion facility (Le., trunk) between the
pair of switches, or over a tandem connection of
transmission facilities and intermediate switches,

2.02  A  u s e r establishes a call to another tele-
phone by dialing a string of digits which direct
the connection to that telephone. In Tandeol Tie
Truuk Networks (TTTN), the dialed digits steer the
connection through the network. A string of suc-
cessive access codes cause facilities to connect
in tandem until the switch which has the destina-
tion telephone is reached. Each time a switch
connects a new facility in tandem, it passively
passes digits to the cohoected  facility,

2.03 In an S-1 ESN network, the SL-1 ESN nOae
switches collect all digits of the called number,
and pass the full called number between switches,
The called number is dialed in a Uniform Dialing
Plan (UDP) format, Users at switches connected to
SL-1 ESN nodes may have to dial in a TTTN forlaat
to reach the node before dialing the called number
in UDP format, Similarly, the S L - 1  ESN node nay
control routing to connected switches by tr+smit-
ting a seguence of access codes,  f0n0itea by the
called number.

2.04 Switches are also provided with trunks to the
public network, Calls to telephones in the public
network (and to other switches) can be placed via
these trunks. However, trunks between switches
(tie trunks) are normally provided because the
calling can be done at lower cost.

PBX Designations 2,05  PBX switches in a network configuration have
designations that depend on the network function,
Designa.tions  used . include node, main, satellite,
and,CCSA tandem.

2.06 Node Switch, Node is the designation in an
ESN network for an SL-I  switch tiith the ESN Net-
work A l t e r n a t e Route Selection (8ARS) software
package. The SL-1 ESN node has the full capabili-
ties for selectinq tru-nk routes, while other

Page 2-1
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non-node switches have only limited ronte
selection capabilities,

2.07 Hain Suitch A Main Switch is a suitch vhich- - -,--1.
has an outgoing trunk route to only one node. This
route may be both incoming and cutgoing, but
routes to other nodes must be incoming only to the
gain  PBX, since the Main PBX cannot select betveen
nodes for the routing of netuork calls. A Plain
PBX may have 'CO, PX, and WATS trunks, as well as
tie trunks to other switches.

2.08 A PBX which has outgoing trunk routes to more
than one node, but does not meet tke requirements
to be classed as a node, is also classed as a
main, The outgoing routes may be assigned differ-
ent access codes, leaving houte selection to the
userr 0~ may be selected by an automatic route
selection capability.

2-09  Tributag  Switch.--m -----em A tributary suitch is a
PBX which has a trunk route to a Plain PBX, but not
to a node. A tributary PBX may have CO, PX, and
WATS trunks, as uell as tie trunks to other
switches.

2.10  Satellite Switch----..,-I---T-L The only difference
betueen a satellite  and tributary PBX snitch is
that the satellite switch has neither incoming
Central Office (C.O.) trunks nor a-ttendant
service. 'For the purpose of this I;ractice  satel-
lite and tributary PRX switches are treated the
same.

2.11 CCSA Tandem Switch~~~--------~ A Common Control Svitch-
inq Arrangement (CCSA) tandem svitch is the major
switching vehicle in a CCSA netvork. The tandem
suitch performs trunk-to-trunk svitching  only, Its
function is similar to that of an SL-1  ESN node,
the difference being that an SL-1 ESN node can
support telephones in addition to trunk-to-trunk
switching. Svitches  with tie trunks to the tandem
switch are called Main svitches. The CCSA netvork
supports a dialing plan similar to the ESN Uniform
Dialing Plan.

2.12 In the context of ESN, the CCSA tandem svitch
is the interface point betueen the ESN netvork and
a CCSA netvork. The tuo networks can be arranged
to Function  as a single integrated network.
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Supervision 2.13 Supervision is a binary signal associated
with each direction of transmission on a trunk
facility, xts states are called on-hook and
off-hook, analogous to conditions of a telephone
set on-hook (hung up) or off-hook fin use), Each
of the switches connected to a trunk sends a
supervision signal to, and receives a supervision
signal from the connected switch. Thus, the trunk
has four supervision states, The trunk .is idle
when both directions are on-hook, Off-hook is
sent when a call is initiated on an idle trunk,
This action is called *'seizingqq the trunk. The
distant svitch receives the off-hook signal, and
prepares to receive digits, Transient off-hook
conditions retarned from the destination suitch
nay occur during call set U?* but a steady
off-hook is not transmitted until the called sta-
tion answers. This off-hook signal is called
answer supervision. The supervision changes to
on-hook when the called station hangs up or is
disconnected.

2,14  When a switch serves as an intermediate Qtan-
dem) connection betueen trunks, it normally sends
the supervision signal it receives from each
incoming trunk to the connected outgoing trunk,
It also monitors for a disconnect signal so as to
idle the trunks and be ready for Ned calls,

2, 15 In some cases, no provision is made to return
an answer supervision signal from the destination
when the called station answers, Under this condi-
tion, an'off-hook signal may be returned fro& an
intermediate switch, This off-hook signal is
called substitute answer supervisicn,  It is pro-
vided to remove transmission impairments
associated with the on-hook condition on some
trunk facilities, and to distinguish a call which
has been blocked from one which may have reached a
destination party.

2.16  A typical case where a called station answer
indication i.S not returned. is a connection ria a
public network  trunk, Even if provision can be
made to provide an indication of answer, it nor-
mally isnat, The PBX suitch which connects the
call to the pablic network trunk should be
arranged to provide an off-hook signal to the
incoming trunk, on completion of digit sending to
the public network trunk.
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Digit Transmission 2-17  In an ESN network, digits of the called num-
ber are transmitted between pairs of switches in
one of two modes: Dial Pulse (DP) or Dual Tone
Multifrequency  (DTPIF).

2-18  Dial pulse is the older technology. Each dig-
it is represented by a strinq of pulses. The digit
zero is represented by ten pulses. Each other dig-
it is represented by the corresponding number of
pulses. The pulses are transmitted as inter-
ruptions of direct current.

2.19  DTNF  i s  a  m o r e modern technology, Digits are
transmitted over the speech path via a tone code,
Transmission of digits takes place at a higher
rate -than dial pulse (typically two to ten times
fas-ter) s

2.2'3 Hodern DBX switches are compatible uith
either mode. Older eguipment is only compatible
with  dia.1 pulse. ESN uses DTBF  wherever practical,
to take advantage of its higher transmission
speed. However, dial pulse is sometimes required.
Furthermore, there are some transmission impair-
ments associated with DTPIP. These iaFairnents  are
normally only important uhen equipment for receiv-
ing DTRf digits is still connected after
conversation begins to take place. The impairments
are removed when the receiving equipment is dis-
connected.

lgodes  of Operation 2.21 A PBX switch can operate in one of two modes
when routing a call over a tie trunk: cut-through
isode or senderized mode,

2.22 Cut-Throuqb -Operation. Yith cut-through
operation, a trunk is accessed immediately follow-
ing an access code, Subsequent digits are for-
warded to the trunk as dialed. The station user
monitors call progress tones from connected
switches. The user may be required to pause in
dialing to monitor for dial tone, or may be
required to abandon prior to completing dialing
due to blocking tone.

2.23 Pure cut-through operation provides the
greatest flexib.ility for providing compatible
operation for calls originated at main and tribu-
tary switches. The number of digits transmitted to'
the node can be flexible. (The node can prompt for
additional digits when required for the authori-
zation code feature.)
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2.24 Senderized Operation.e--e gith  senderized opera-
tion, a.11--i;ligit;  of the called number are COP-
lected before an outgoing trunk is accessed. The
trunk is accessed, and digits are transmitted to
set up the call, The transmitted digits need not
be the same as those dialed (i.e. V as a result of
NAFS digit manipulation) . The user does not
receive call progress tones until all digits have
been transmitted, No tones are provided during
dialing other than a locally generated dial  tone
follouing  the trunk access code.

2.25 Senderized operation limits flexibility. The
main PBX must be programmed to determine how @any
digits to collect before forwarding those digits
to the node. Usually, no more than 12 digits may
be collected and forwarded,

2.25 EnF t0 Die Conversion. A variation on
cut-through operation is to provide DTHF to dial
pulse conversion. The user dials DTMP digits, but
dial pulses are transmitted to the trunk. The
converter may block transmission in the caller to
called party direction, or may introduce loss in
the reverse direction, while waiting for digits.
The converter nrust  detach to remove these trans-
mission impairments. Since the last digit can not
be easily detected, timing is often used to deter-
mine end of dialing. &hen the switch has completed
outpulsing, it waits a specified time for addi-
tional digits. If no digits are received in that
interval, conversion is disabled. The timing may
not properly distinguish a pause in dialing from a
last digit, prematurely cancelling the 'foryarding
of digits. Extending the timing causes the trans-
mission impairments to exist during conversation
if the called pa.rty  answers quickly.

2.27 The SL-1 ESW nodes combine cut-through and
senderized modes of operation. The switch collects
the access code and enough digits to select a
trunk. During this interval, the operation is very
close to a register sender mode. The trunk is
accessed and a string of digits outpulsed (not
necessarily the same as those dialed), Subsequent
digits are forwarded to the trunk as dialed, in a
receive and resend mode, which is closer to
cut-through operation.
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Outpulsing  Control 2.28 After a tie trunk is seized‘ digits of the
called number will normally be transmitted. (The
only exception is a manual trunk, which rings a
desiqnated station when seized.) However, most
terminating equipment requires a variable time
interval to prepare for reception of d.igits. This
time interval often depends on the switchas
call-processing load. Therefore, a fixed delay
before send.in.g digits would be unreliable. There
are four commonly used ways of handling start dial
control:

e Iamediate start, Applies in those cases- - - - -
where a short fixed delay is required for the
switch to prepare to receive digits.

. Del= for dial tone.- - - - - - - - A dial tone is pro-
vide=hen  the switch is ready to receive dig-
its.

. Wink start,-------II. A momentary off-hook signal
is sent uhen the terminating e q u i p m e n t  is
ready to receive digits.

l Delay- - dial, An off-hook signal is sent to
signify that the switch is n o t ready to
receive digits. An on-hook signal is sent when
the switch is .ready  to receive digits.

2.29 The delay for dial tone is used when a user
controls digit sending, as in a TTTN, Uink sta.rt
and delay dial are used in registerized digit
sendinq, Normally, only one start dial control is
used. However, dial tone may be combined with  any
of the other three on some switches.

2.30 The SL-1 switches in an ESN network are able
to work uith  any of the start dial signals,
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3, CALL SETBP SEQUENCES IN ESN

3-01  F o l l o w i n g is a descrip-tion of the various
call setup sequences that can occur between con-
ventional PBX equipnemt  and an SL-1 ESN node, with
emphasis 0~. signaling compatibility. Calls are
described (1) to the node, (2) between ncdes and
(3) from the node, Several cases are included,
reflecting variations such as the type of machine
involved (cut-through or senderized) and whether
or n0t tandeming is involved.

3.02 The SE-1 PBX without ESN main or ESN node
software is treated as a cut-through PBX in the
fol.lowing  discussion. The SL-1 PBX with ESN rain
software is not addressed.

Calls to the Node 3 . 3 3  case 1, This case pertains to a call to the
SL-I  ESN node from a station at a cut-through main
switch.

(1) The user at the main PBX goes off-hook,
eeceives  dial tone from the main PBX, then
dials the network access code.

(2) The main PBX seizes a tie trunk to the SE-1
ESN node, and provides audio transmission  to
the caller. This permits subsequent
call-progress tones from the node to be heard
by the caller.

( 3 ) The. node returns dial tone to the caller when
it is ready to receive digits.

(4) The user dia.ls the desired nuaber ando if
required, the authorization code, The digits
aEe transmitted to the node as dialed, (The
node provides an Authorization Code Bequest
Tone only if the authorization code i s
required. If not, the routing takes place
immediately followinq the last digit of the
called number.)

(5) The node proceeds to set up the call.

3.34  Gase 2. This describes a call from a
cut-through non-senderized tributary PBX to the
SL- 1 ESN node via a cut-through non-senderized
main PBX. (Wherever practical, a direct trunk
group to the SL-1 ESN node should be provided to
avoid usinq the main PBX as a tandem switch.)
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(1)

(2)

(3)

The user at the tributary PBX goes off-hook,
receives dial tone from the tributary PBX,
and diafs a tie trunk access code to access
the main PBX.

The tributary PBX seizes a tie trunk to the
main PBX, and provides audio transmission so
that tones from the main PBX CXI  be heard by
the user, and dialed digits from the uset can
pass to the islain PBX. The main PBX is normal-
ly arranged to provide dial tone to incoming
tie trunks.

Upon receiving dial tone from the Pain PBX,
the user then dials the ESN network access
code and desired number. The call setup pro-
ceeds as in Case 1 except that the user *s
dialed digits and the tones from the node
pass through both cut-through suitches.

3.Q5 Case 3. This describes calls from stations
at a senderized main PBX to an SL-1  ESN node,

(1)

(2)

(3)

(4)

The user goes off-hook, receives dial tone,
dials the ESN access code, receives second
dial tone from the main PBX, and then aim
the desired number.

The seaderized main PBX does not seize a tie
trunk to the node after receiving the access
code, Instead it collects the digits of the
called number, and then seizes a tie trunk to
the node. The node does not provide .dial
tone.

The seaderized main P5X and the node are
wutua.llp arranged to utilize either a
wink-start or delay-dial signal as a
start-dial signal to initiate outpulsing.

idhen the main PBX receives the appropriate
start-dial signal, it outpulses the called
number to the node, and then connects the
user  so that subsequent ringing signals,
etc., can be heard.

3.06 The SL-1 authorization code feature is not
supported in this case. The limitations which pro-
hibit the authorization code feature are:

e The senderized main PBX has no provision
to provide the authcode reguest tone for
authorization code digits
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9 T&e senderized main PBX does not have the
capability to register enough digits for the
authorization code and called number

l Porwardinq of additional digits after the
senderized main PBX has outpulsed the called
number to the node is not practical,

3.07 Case 4, This applies to calls from a
cut-through tributary PBX to the SL-1 ESN node via
a senderized main PBX, This case is similar to
calls from a senderized main PBX, The user at a
cut-through tributary PBX dials a tie trunk access
code to reach the main PBX and receives dial tone
from the main PBX. P.rom this point on, the call is
handled as though it originated at the senderized
main PBX,

3.08 Case 5. This applies to calls from a seader-
ized tributary PBX to the SL-1  ESN node via a
cut-through main PBX, This is not permitted
because of signaling compatibility problems. The
tributary cannot provide the proper outpulsinq
control for routing the call through the main to
the node, Direct trunks must be provided from the
tributary PBX to the node in this situation. (The
tributary then becomes a main PBX, by definition.)

.3.09 Case 6, In this case, both the main PBX and
tributary PBX are senderized. This is also not
permitted due to compatibility problems similar to
Case 5, Direct trunks m&t be provided to the node
front the tributary PBX. The tributary PBX thus
becomes a main PBX,

Call Coapletions 3.10 Call completions to stations on the node*
stations at other nodes, public netuork trunks
from the node and froa connected nodes are handled
in the normal manner.

3.11 The node completes calls (via tie trunks to
the main) to the following destinations:

* stations at the main PBX

3 stations a-t a tributary PEX connected to
the main PBX

. off-network stations via public netuork
trunks terminatinq on the main

0 off-network stations via public network
trunks terminating on the tributary
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3.12 ln all cases, call routing to the main is
in.itiated  by an off-hook signal sent to the tie
trunk, The basic sequences for call completion
are:

(a)

(b)

(cl

(d)

3.13
SL- 1
or a

(1)

(2)

3.14
SL-1

To reach a station at the main PBX, outpulse
the station Directory Number (RN).

To reach a station at the tributary PBX, out-
pulse an access code for a tie trunk to the
tributary, pause if necessary, and outpulse
the station DN.

To reach a public network station via a CO
trunk terminating on the main, outpulse  the
access code for the CO trunk, folloued  by the
public network number.

To reach a public network station via the
tributary PBX, the node outpulses an access
code for the main to tributary -tie trunk,
followed by the access code to the CG trunk,
followed by the ,public network number.

Case 1. This case applies to a call from an
ESN node to a station at either a cut-through
senderized main PBX,

The node seizes a tie trunk to the main and
delays for the main to become ready to
receive digits.

The node then  outpulses the station DN digits
to the main PBX.

Case 2. This case involves a Cal.1 from an
ENnode  to a tributary PBX via a cut-through
PBX, This is similar to Case 1 except themain

initial digit(s) outpulsed by the node iS  an
access code for a tie trunk connecting the main
PBX to the tribu.tary  PBX. The procedure then is as
follows:

(1) The node inserts a fixed pause (for a delay
for dial tone) after the access code, unless
both main and tributary are step-by-step
(SXS) switches.

(2) The node resumes outpulsing uhen  the fixed
pause interval elapses or dial tone is
detected, as appropriate.
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(3) The resumed outpulsing  will be the DN of the
station a.t the tributary PBX,

3.15 Case 3. This case involves a call from an
SL-1 ESN Aode t0 an Off-net statioa via a
cut-through main PBX.

(1) The access code outpulsEd  by *he SL-1 ESN
node is for a CO trunk* instead of tie trynk

as in Case 2,

(2) A fixed pause or a delay for dial tone after
the access code is required, even when both
the main PBX and the CO are SXS machines,

(3) The resumed outpulsing consists of the public
network number rather than a PBX station num-
ber,

3.16 Case 4, This case applies when  the main PBX
is secderiz;d  aAd tandems a call from the SL-1 ESN
AOde to a tributary PBX or to a CO.

3.17 The bqginning  of the call Setup SequeAce  when
the main PBX is sesderized  is the same as the pre-
vious cases. However, OAce the AOde has begun out-
pulsing, it outpulses all of the digits without
pausing. Outpulsing should be DTMF digits, if the
main PBX c a n  rece.ive DTHP dig.its, regardless of
the capability of the tributary PBX or CO, The
senderized  main PBX collects the digits, trans-
lates and prefixes if applicable, aAd .completes
the call to the next suitch.

Calls 'IO Other 3.18 Tandem Tie Trunk Network-----z Calls to a TTTN
Private Networks are engineered similarly to calls to a aain  PBX

with tributaries. The maximum AUmber of switches
COAAeCted  in tandem is five iA a T'ITN, Thus, up to
three access codes may have to be outpulsed, with
pauses. To avoid the requirement for a large Aum-
her of digits to be outpulsed, trunks to several
switches .in the TTTN should be arranged so that no
wore than two trunks iA tandem are required to
reach any sttition set in the TTTN,

3,19  Common Control SUitChiACi  Arranciewent.  A n- -
SL-1 ESN node with.tie trunks to FCCSA switch is
arranged to OUtpd.Se 7 digits to the CCSA switch
to complete network calls to stations in that part
of the network. Optionally, the SL-9 ESN nods may
outpulse  10 digits to complete Off-network  calls
via the CCSA switch as well.
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Calls Prom O-ther 3.20 An SL-1 ESN node is able to function as a
Pr.ivate Networks TTTN switch for calls from a TTTN. The user in a

TTTN sequentially dials access codes to add trunks
in tandem.

3 -21 Calls from a TTTN do not require different
engineering than calls from a main PBX, Other than
an Z-1 route data block option to arrange the
incoming trunk for TTTN operation. TTTN operation
is currently supported by SL-1 and is not changed
for ESN.

3.22 Calls from a CCSA switch can be arranged to
terminate on an SL-1 ESN node or any other suitch
which is part of the SL-1  Coordinated Dialing Plan
(CDP). Current SL-1 CCSA trunk options can accom-
modate this, Tie trunks from a CCSA switch mast be
provided to all switches in the ESN netuork  (in-
cluding those that are part of the GDP) to be
accessible from the CCSA switch. An UAaflbigUOUS
numbering p.lan encompassing both the ESN network
and CCSA must be arranged, The SL-1 ESN node
routes calls in the CCSA RuInbering plan to the
CCSA switch.

Requirements for 3.23 When outpulsing to main PBX and to a TTTN,
Dialinq  Pauses the SL-1 ESN nodes are are occasionally required

to pause at various points in digit strings to
allow for trunk access and register att acbment.
Failure to pause causes digits to. be missed, calls
to be COAAected  to wrong numbers or lost altogeth-
er.

3.24 The SL-1 ESN software can prowide for pauses
following trunk access codes in the HARS  trans-
lation tables. The general rule is‘that each trunk
access code outpulsed aust be folloued  by a pause.
Ho uever, there are a number of situations where
the pause is not required.

3.25 IA determining whether the pause is required,
one must consider:

8 vhat  type of PBX has beeA reached in the
dialing

8 uhat piece of equ.ipaent  is being accessed.

3.26 The situations where pauses are not required
are:

. the access code is for connecting a
step-by-step PBX to a step-by-step PBX

Paqe 3-G



PBACTICE  3G9-3001-180

0 the access code is for connecting an SL-1
PBX to any other PBX, providing that subse-
quent pauses are not required

. the access code is 9 for a CO trunk via a
centrex PBX (but not to other CO trunks)

. the access code is for an automatic route
selection feature 05 any PEX.

3.27 A potential problem area is where a trunk
access code requiring a pause is made after the
call has been routed through one or more SL-1
switches. While the SL-1 ESN node need not pause
between access codes for routing through the SL-1
switches, if it does not, a problem occurs at the
point where the pause is required. The SL-1
switches in the connection will insert the proper
delay after the access code before resending dig-
its, However, the time spacing between digits is
not maintained. The trailing digits "catch uptl
with the leading digits. The time delay required
after an access code is eliminated. To avoid this
problem, the 22-l ESN node should insert pauses

after each access code for this call routing.
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1, GENERAL-------------------------------------------------------------------

1.01 The SL-l* Electronic switched Network (ESN)
is a private communications network intended for
use by large business customers with distributed
operating locations,(ESN  i s described in
309-3001-100.)

1.02 This practice describes the major trans-
mission considerations that are taken into account
when planning an ESN network. The ESN transmission
objective is to provide transmission gualitg com-
parable to that for public network calling. Uhile
this objective can easily be met for on-network
calls, it is unreasonable to meet this objective
for tandem combinations of public and private set-
uork trunks, since this produces a connec-tion with
inherently poorer performance. Rowever  the sacri-
fice in performance should be small enough to be
tolerable or unnoticeable. Noticeably poorer per-
formance leads to an excessive number of calls
placed by manually initiated bypass routing
through the Direct Distance Dial (ODD)  netuork.

*X-l is a trademark of Northern Telecom  Limited

Page l-l
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2, TRAPSt4ISSION  CONSIDEBAT.XONS
---_--------------------.----------------------.--------------------_--

Echo 2,OI  All voice connections between station sets
require two airections  of transmission for conver-
sation to take place, When the signa. transmitted
in one direction is reflected over the other
directional path, the caller hears his/her ova
voice uith  a slight delay. The effect is perceived
differently, depending on the delay, as sidetone,
rain barrel effect, or echo. Two-uire  facilities
require care in matching impedances  to prevent
reflections, Four-wire facilities do not generate
reflections themselves, but do not eliminate the
reflection problem in built-up connections, since
there vi11  be, in most cases, 2-wire facilities to
the station sets.

2.02 The objection to echo increases uith the echo
delay. The Via Net Loss (VNL) plan provides an
increasing loss depending on delay. However, the
loss also reduces the received volume, Limits are
placed on the amount of loss used to suppress
echo, Mhen these limits are exceeded, echo sup-
pressor devices are provided instead of loss,

Loss 2-03 The provision of good transmission requires
the following compromises:

. The need for sufficiently low (one-way)
loss in each direction to provide satisfac-
torily high received voluses.

9 Uinimaa contrast in received volumes on
different calls,

* The need for sufficiently high romd-trip
losses to ensure adequate performance from the
standpoint of suppressing talker echo, noise,
and near-singing,

2.04 The following loss plan has been developed
for ESN. The network is partitioned into
node-to-node connections, node-to-main connections
and main-to-satellite or tributary connections=
The plan requires that:

node-to-node trunks have a maximum loss of
i-5 df3

. node-to-node tandem connections have a
inaximum loss of 4.1 dB

Page 2-1
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3 node-to-main trunks have a maximum loss of
2.5 dB.

2.05 These loss objectives are met by installing
echo suppressors and reducing the loss to 0 dB on
trunks when the objective loss is exceeded with
VNL alone,

Tandem Switching 2.96  PublicSwitching,  ANetwork Tandem p u b l i c
network tandem switch is usually collocated with
the carrier facilities that serve the switch. Tan-
dem connections can be made between trunks termi-
nating at this sui tch uithout significant
degradation of transmission performance.

2.C7  PBX Netuork Tandem Switchiny, A PBX netuork- - - - - - - - - - I - -
tandem switch is usually located on customer pren-
ises remote from the carrier facilities that serve
the PBX svitch. These carrier facilities are gen-
erally locate& at a telco switching center and
connected to -the Pi3X switch by loca.1 loop plant
(cable). If the telco switchinq  center does not

have long-haul carrier facilities, short-haul car-
rier facilities are used to connect to another
telco switching center uhich has these facilities.
Thus, a tandem connection made at the PBX suitch,
c a n introduce the distortion of two loop plant
connections and tuo carrier facility connections,
both avoided in the public network tandem corl-
nections.

Trunk Routing
R u l e s

2.g8  Trunk routing rules define the allowed con-
nections between n'ode, main, tributary, and sat&l-
l i t e PBX switches. These routing rules are
summarized in Table 2-A.

Paqe 2-2
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Table 2-A
TRUNK  FOUTING RULES
---------------_---------------------------------.---------------------

i To i i
I I
] FBCH I NODE MAIN TRIBUTARY SATELLITE

Yes (Up
to 4 links)

Yes (One
Node Only)

[N::e  3)

(No::  3)

Yes
Note 4)

(No:: 1)

Yes (One
fiaie On.lp)

Yes (One
Flaia Only)

(No::  3) (Noflo, 3)

Yes (One Yes (One
Plain Only) Hain Only)

(No::  2) (No:: 2)

(No::  2) [Nofl: 2)

. 1 .

Notes:-v

1,

2.

3 .

3,

Permitted for non-tandem trunks if the connected
main PBX switches are part of a coordinated dialing
plan. Also, routes of this type already in place
when ESN is instilled may be allowed to remain. Hou-
ever, these routes should be e.liminated  as part of
netuork evolution, to support the dialing plan.

Routes of this type already in place when ESN is
installed may be allowed to remain. These routes
should be eliminated.as  the network evolves.

This route is permitted by upgrading the tributary
or satellite switch to main switch capabilities,

One-uay routes f ram nodes to iirain PBX suitches  are
not restricted,
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3. TRANSaISSION  PLANNIkG----_-------------------------------------------------------------

3.61 The planning of electronic switched networks
can be partitioned into four major tasks:

(a) Assess the current equipment to identify
locations of nodes, and designate existing
equipment to renain in place as main, satel-
lite and tributary PBX,

(b) Plan the tie trunk routes,

(Cl Plan the network routing.

td) Plan off-network call routing.

3-02  Network planning is both interactive and con-
tinuing, As each task is completed, previous tasks
should be repeated to optimize the network design.

Placement of Nodes 3.03 The first decision is the choice of locations
for node switches. W aost cases the network
planner is given little choice in this matter, One
or more obsolete switches may already be earmarked
for replacement, Other suitches uhich might be
prime candidates for node capabilities are prohib-
ited from replacement.)

3.04 Bherever the network planner is given a
choice, the folloving transmission factors should
be considered:

Ia) Best transmission is obtained if the node can
be located near a telco to11 switching
center, to minimize the loop plant and
short-haul facilities betueen  the node and
long-hau.1 facilities,

(b) The node should be near the middle of its
cluster of main PBX  s w i t c h e s , most
main-to-node facilities fall ii0 the
short-haul category,

(cl If earth satellite facilities are used exten-
sively, nodes should be located near the
earth station facilities.

3-05 Once the nodes are designated, the re,aaining
PBX switches are designated as main, sa.tellite  or
tributary switches, All switches which have direct
trunk groups to a node are main PBX switches.
Those switches which access a node via a sain PBX

Page 3-1
11 P a g e s



PRACTICE 309-3001-1~1

are satellite or tributary suitches, depending on
whether or not they have incoming C-C. trunks.

Tie Trunk Routes 3.06 Each pair of nodes in the network represents
a potential tie trunk route. Traffic consider-
ations and tariffs determine how aany routes are
equippeT  and hou many truaks are required for each
r o u t e .  I n general, the objectives of least cost
and best transmission both dictate that the number
of tandem trunks required to establish any con-
nection be kept to a minimum. Thus, direct trunk
routes should be established wherever practical.

3.C7 Direct trunk routes represent a radical
departure from Tandem Tie Trunk Netvorks (TTTN) .
For TTTN, routing is usually organized into major
trunk route 'ghighraysH,  with "feeder" routes, This
structure is efficient when alternate routing is
not permitted, as for TTTN, but is not
efficient when alternate routing, as for ES!+,  is

supported. Thus, converting a large TTTN to an ESN
can have a large impact on permitted routings.

Netuork Call Rout- 3-08 The direct and alternate routes to be used
inq for routing calls must be planned so that trans-

mission can be evaluated on each route and appro-
priate controls established on individual trunks
to meet objectives. Table 3-A qives the maximum
number of node-to-node routes which may occur in
networks of various sizes. The table establishes
the upper limits on. the number cf routes, to
ensure that no potential route is overlooked.

Paqe 3-2
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Table 3-A
ROUTE COUNT TABLE
(HAXIHUH NULIBER OF NODE-TO-NODE ROUTES)
--------------------------------------------------------~-------------

8 . 8 I - -
J NODES; 1 2 TRUNKS I 3 TRUNKS 1 4 TRUNKS ;
I DIRECT ROUTESJ IN TANDZMI IN TAldDEtiJ IN TANDEM 1
t . 8 8 1 1 1 I I i
I Ii 0 Ib 8 1 8 1 I 8
I 2 1 1 I
I 1 I 8 .

1I 1 I. l I

I 4 1 6 Ik 8 , . 8 1 1
I4 1, 8
1 60 1 180 360

4 1 I I I 8 , --L----i
1 7 I 21 I 105 J 420 1 1260
k 8 1 8 I 8 1 8 I
I 8 1 28 1 168 1 840 i 3360 i

i 9i. 36 i 252 i 1512 i 7560 i
k . 8 8  I 1 . 1  I 4
1 10  1 45 i 360 j 2520 1 15120 1

i 11 i 55 i 495 i 3963 i 27720 -;
i- 8 1 8  I I I I 1 4
J 12 i 66 I 660 j 5940 j 47520
b 8 I 1  . I I 1  8 :

Assumptions:

1, Each node has trunks to every other node,

2, AU routes that do not include the same node more
than once are valid, [In practice, the number of
valid routes is considerably less, since many of the
routes Will not make sense in a real work
environment.)
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Transmission Con- 3-39 Transmission controls are first established
trols for each direct trunk route; then tuo-trunk tandem

routes; then th.ree-trunk  tandem routes, and so on.
For each route, an Echo Suppressor (ES) control or
VNL value is specified, (VNL applies to land cir-
cuits less than 1800 miles 12880 km]; longer land
circuits and a.11 satellite circuits require echo
suppressor control,)

3.19  The required VNL value is determined from the
round-trip delay, which depends primarily on the
tn-= of facility and distance. Table 3-B gives
approximate VNL values  for varying distances (air-
line miles) based on the type of facilities typi-
cally provided by a telco.  (The actual distance
could be considerably greater since the actual
signal path is less direct. Houever, margin has
been added to accommodate average deviation from
direct routing,)

Table 3-B
LOSS TABLE PO'51 LAND CIBCUITS

i DISTANCE VNL i
1 Miles (km) (de) I

0 - 100 (0 - 160)
100 - 400 (160 - 640) 1.0
400 - 700 (640 - 1123) 1.5
700 - 1000 (1120 - 1600) 2.0
1000 - 1300 (1600 - 2080) 2.5
7300 - 1600 (2080 - 2560) 3-c
1600 - 1800 (2560 - 2880) 3.5

l .

Note: Land circuits- - lonqer
than 1800 miles (2880 ka) and
all satellite circuits require
echo suppressor control.
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3.11 Tuo-Trunk Tandem Routes,- - - W h e r e v e r  two vNL
trunks are in tandem, their VNL losses are summed.
If the loss exceeds 4.1 dB, at least one of the
trunks should be equipped with echo suppressors if
the route is to be permitted. Normally, the higher
l o s s  t r u n k is selected for echo suppression but
another consideration is the minimization of the
number of trunks which must be changed to echo
suppressor control. Thus, trunks which appear most
frequently in high-loss connections should also be
considered prime candidates. Table 3-C sumaa.rizes
this requirement,

Table 3-C
TBANSBISSXON  CONTROL REQUIREMENTS FOR
TYO-TRUNK TAIDEl! CONNECTIONS
-------.---------------------------------------------------------------

i V N L i V N L i If total loss is less than 4.1 dB,i

: i
I no action, I
1 otherwise, change 1 trunk to E.S. 1

I I 1 or prohib.it t&is connection. I
4

I 1
1 1 4

3.12 Three-Trunk Tandem Boutes, For smaller net-- - - - -
Yorkso all three-trunk tandem routes should be
sorted and tested for proper controls. Por larger
metworks, the number of three-trunk tandem routes
a c t u a l l y  perm.itted is small in comparison to the
number of possible routes. Therefore, the more
efficient approach is to sort out the permitted
routes and to consider only them.

3.13 For three-trunk tandem routes, echo suppres-
sor combinations must be considered as uell as
total loss. Whenever a YNL tie trunk is connected
between t w o  t r u n k s with echo suppressorse that
trunk must be equipped with echo suppressors, to
ensure that intermediate echo suppressors are dis-
abled.
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3.14 Table 3-D sunmarizes  the transmission control
requirements for three-trunk tandem connections.
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Table 3-D
TBANSBlSSION  CONTROL REQUIREi'lENTS
FOR TBBEE-TRUNK  TANDEM CGNNECTIONS-------u--------------------------------------------------------

r ~~ a
lTRUNK TRUNK TRUNK TOTAL LOSS
1 1 2 3 IF LESS THAN 4.1 dB PP GREATER THAN 4.1 dB t
1 4

E-S.  E-S. E-S, No action required No action required

UNL E.S,  E.S. No action required No action required

E.S. VNL E.S. Prohibit this conn,ection  (pseferred)  or
change trunk 2 to B.S.

E-S. E.S. VNL No action required No action required

VNL E, s. VNL No action required Change trunk 1 or 3 to
E.S. or prohibit this
connection

E . S . VI1 VNL No action required Trunk 2 must be B.S. or
prohibit this connection

VNL UYL E.S. lie action required Trunk 2 must be E-S. or
prohibit this connection

UNL VNL VNL No action .required One or more roust be E.S.
or prohibit this con-
nection

Note: Uhea a trunk is changed to echo suppressor (E.S.) con-
=, a.11 combinations in which it appears must be checked for
routing violations.
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Off-Network Call 3.15 The transnission  properties of a call depend
Routing to a large extent on the type of facilities (Table

3-F) over uhich the call is transmitted. Because
of these properties, certain destinations are dis-
allowed for some types of off-netuork call
routing. These are summarized in Table 3-E.

Table 3-E
PERMLTTED  O.PP-NETYOBK  CALL ROUTINGS
------------- ---P-----------------------------------------------------

a 1
1 ROUTE OFF-NETVO&K  CALL DESTINATICNS  PERflITTED
b I I 1 I 1 . w :
I J

! 1
I

lc.0. 1 FEX
1 OTHER

: MATS I c0nn0~
1

1 PROXJ VIA VIA
1 I 1 (STATIONlTRUNKl  TBUNK ITRUNKICARRIER 1
t I I I I 1I l , . 1 i----m

[Node 1
f

I Yes I Yes I Yes I Yes 1 Yes
A 1

i
I I I I :

iTie INode
t

Yes I Yes 1 Yes I Yes I Yes I
ITrunk

1
1 I I 1

I 1 i I I I I t
iNode IRain 1 Yes I Yes I Yes 1 No 1 No
1 1 (Note) f
I 1 I f f f I' 1

f
I

IBode l#ain ITributary I Yes 1 No 1 No 1 No 1 NO I

i :
I
ISatOeflite I

I 1 I 1
I 1

1 I
ilain Ifributaryl t

I : : I
Yes 1 Yes 1 Yes I N? 1 No I

:
I I
ISatZflite)

1 I I I

Note: Off-netuork calls to C-0.  or PEX trunks- - - are allowed only
within local calling areas-

c 3
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Netuork  Facilities 3.16 Private Netuork Facilities. Private netuork
facilities can be ordered from the local telephone
company and other common carriers. (Although
facilities are ordered on a point-to-point basis,
the telco must be informed of the owerall  planned
netuork  and will generally assist in the design
and selection of facilities.) The facilities
which may be ordered from the telephone compaay
are:

(a) T r u n k s ,2-Yire

* TL llfl/E (E&H Type I Signa.ling)

a TL 12?l/E  (E&IS  Type II Signaling).

(b) U-Wire Trunks.

0 TL 3la/E (Type P Signaling)

l TL 32Il/E  (Type PI Signaling).

3.17 Several qualities of conditioning beyond the
@'basic" line quality are available, including: Cl,
c2, C3, C4, and Dl, Condi tioninq is the tolerance
on frequency response and delay distortion, Gener-
ally, the "basic" line quality is adequate for
voice applications, The conditioning is usually
required for voiceband data applications.

3.18 Table 3-F summarizes the requirements for
ordering facilities,

Table 3-F
PRIVATE NETUORR  FACILITY REQUIEEHENTS

i i
.

i
I PRCRl t PACILXTY  REQUIRED 1
L-+-- Ia
1 Nodei  Node J TL 31H/E Interface 1

1 ' f
1. (U-wire  E&H Type-I)  1
I I

1 Node1  Main 1 TL .3l#/E  Interface I
1 I 1 (4-Mire  EEH Type I) I

1 Rain!  Satellite! TL llW/E or TL 12tl/El
I 1 1 (2-Rire  E&M Type I) 1

TX-1
CAEiDS

qPC237

QPC237
QPC71

QPC71
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3.19 Uhen telco facilities are ordered, the FCC
registration number must be provided, Different
interfaces l&lust be ordered for non-registered
eyuipmqnt. ft is acceptable to have registered and
non-registered equipment attached to the same
facility, as veil as to have a tie trunk between
telco and customer-provided PBX equipment, When
ordered from d. telco, the facilities are furnished
vith VNL loss, or 0 df3 loss if echo suppression is
provided. Yhen customer-ovned facilities are used,
it is the customer's responsibility to insert the
VNL loss into the facility.

3.20 Public Network Facilities. Public netuork- - -
facilities must be ordered from the telephone com-
paw. (A summary of these facilities is ‘given  in
Table 3-G.) The facilities must be identified as
connecting to customer-provided equipment and the
FCC registration number must be given. The facil-
ities ordered can include:

e PBX central office trunks

0 PBX foreign exchange trunks, to specific
foreign exchanges

. PRY inuard WATS trunks

* PBX outward PATS trunks

0 Off-premise stations,

3.21 In addition, direct trunks to SPRINT and oth-
er common carrier systems may be ordered from
these service suyp.liers, These services provide
indirect access to the public network.
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Table 3-G
PUBLIC NETYOEK FACILITY RBQBIRHIENTSi------------------------------------------------------------------

i SERVICE .REQUI.RED i FACILITY REQUIRED i
i Local calling area i
I I
1 Calling area local to a

:
distant exchange :

1 Wide calling area 1'
I within same state
1 f
1 Calling area, all

f
bordering states f

1
1 Calling area within USA, 1
4 Canada, border.ing  statesi

1
and beyond I

1
1 Calling to major cities
I in United States

PBX -- C.O. trunk

PBX PEX trunk

Intra-state WATS outgoing PBX
trunk

Interstate WATS outgoing PBX
trunk, Band 1

Interstate WATS outgoixig PBX
trunk, Band 2 and higher

Non-Bell services such as
SPRINT or flC1
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4, TWANSPlISSION  PERPORflANCE

Voice Quality Per- 4.01  The qua.lity of a voice connection made over
foraance tandemed trunks is a .function of the composite

characteristics  of the trunks.  Each  trunk added  to
the connection degrades the overall  transmission
perforaance,  Thus, some  limits must be placed on
the number of trunks permitted in tandem, as uell
as which trunks  may .be connected.

4.02 To maintain adequate  voice quality while  at
the same time keeping the routing restrictions
from becoming unduly complex, ESN is partitioned
into two basic connection. categories,  each with
its oun set of requirements. The coanection  cate-
gories are:

0 node-to-node

* node-to-main, satellite  or tributary.

4.03 Node-to-Node  Connections. The restrictions--
on node-to-node  connections  are:

(a 1 No trunk has a loss exceeding  3.5 dB.

(b) No combination  of trunks used for a valid
connection  has a loss  exceeding  4.1 dB.

(cl Split echo suppressors  are provided at each
end of each trunk  equipped  with  echo suppses-
sors. Each echo suppressor  is enabled  0s dis-
abled by the SL-1  switch at its end.

Id) Tandem connections  of echo-suppressor con-
trolled  trunks are permitted,  provided the
intermediate  echo suppressors  are disabled.
The SL-1 switch  disables  the echo suppressors
it controls  when a direct connection  is made
between two echo-suppressor c0atrolled
trunks, thus meeting this requirement.  Routes
with .one (or more) intermediate
non-echo-suppressor  controlled  trunks between
echo-suppressor controlled trunks are not
allowed b e c a u s e  the intermediate  echo sup-
pressor will not be disabled.

WI Generally,  no more  than three tie trunks
should be c o n n e c t e d  in tandem, (An absolute
limit of four  is imposed between
echo-suppressor controlled trunks.) SL-1
software  is arranged-to  disable echo suppres-
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Paqe 4-2

sors when it tandems a call from an
echo-suppressor controlled trunk to another
such trunk. It does not disable echo suppres-
sors on other connections.

4.04 Node-to-Main, Satellite or Tributary Con-- - - - - - - -
nections, Restrictions on these tie trunks ace:

(a) The node-to-main trunk is normally a land
circuit not exceeding 250 miles (400 km). If
this objective cannot be met, the main PBX is
treated as a node for transmission planning,
and the transmission planning of the
node-to-main tie trunk is considered part of
node-to-node transmission planning.

(b) The node-to-main tie trunk, if less than 250
miles, must have a loss not exceeding 2.5 dB.

(cl flain-to-satellite and main-to-tributary
trunks laust  have a loss not exceeding 2 dB.

Note:
to-

In some cases, the telco nay only be able
provide non-VNL trunks which have a loss

exceeding these objectives. If tbe loss is sig-
nificantly higher than VNL, the SL-I suitchable
pad must be in the 'pad-out' mode for con-
nection to these trunks.

4.05 ESN can route calls over private network
facilities to public network trunks, in order to
minimize toll charqes. The public network has a
designed loss which does not take into account the
added loss of extending the call over private net-
uor.k  facilities.

4.06 ESN, as any other private netuork, provides
inherently poorer performance on these connections
than if the call were routed directly to the pub-
lic network, The amount of degradation aust be
kept small enough that the connection is accepta-
ble to most users. This loss is restricted as
follous:

(a) Off-network long distance connections are
only to be established from trunks terminat-
ing on nodes, Thus, the private network loss
added to the public netvork loss is limited
to:

. 4.1 dB for calls originating at node sta-
tions
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Voiceband Data
Performance

l 6.6 dB for calls originating at main sta-
tions.

(b) Off-aetuork local connections may exit at
node and main PBX,  For nodes, the loss is as
in (a). For mains, the loss is limited to:

l 6A df3 for calls originating at node sta-
tions

l 9.1 dB for calls originating at 5a:in sta-
tions.

U.07 Voiceband data modems are used to transmit
data between private netuork switches. General
guidelines on the expected performance of various
modem types for different ESN connections are pro-
vided here.

4.08 The guidelines are based on documented trans-
mission performance of Bell System priwate  lines
and actual measurements of SL-1  and several metro-
politan area private lines. The expected perform-
ance can be stated in statistical terms only to
reflect the wide performance range of actual cir-
cuits,

4,CY The probability of success in completing a
data call is based on an overall average of all
Bell System private lines, A particular line or
group of lines 0ay be much uorse ar much better
than the average, Therefore, the expected perfora-
ance stated here should be viewed as a general
indication only.

4.10 Tables Q-A and 4-B specify the expected per-
formance for ESN connections uith 1, 2 and 3
trunks in tandem, The percentage of successful
calls is given for a given modem bit-rate. Table
4-A applies to modems with Automatic Adaptive
Equalizers, and no significant improvement is
expected uith C2 or Cl conditioned lines relative
to the basic quality private lines. Using Dl con-
ditioned lines (quaranteed lower noise) can
improve performance as shown in the table. FOK

modems without automatic (ire-,  fixed) equalizers,
significant improvement can result from using C!
or c2 conditioning over basic line Performance
(see Table 4-B).
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Table 4-A
PERFORMANCE OF IqODEMS  hITH
AUTOMATIC ADAPTIVE EQUALIZERS
----------------------------------------------------------------------

,

f NUi'lBER  3P
1 TRUNKS CONNECTED
I IN TANDEM

MODE!! BIT RATE (Probability of Success) i
4

BASIC Cl, C2 Dl CCNDITIONIWG  {U-Wire!
CONDITIONING Facility) I

i 2403 b/s (80%) ; 4803 b / s ((80%) i
I i 1
4 2400 b / s  (50%) 1 4800 b/s (50%) I

I
f Not Becommended 1 2400 b/s (50%)

. . I 1

Table 4-B
PERPOBHANCE  OF MODEPSS  iiITH FIXED EQUALIZERS
--------------------.--------------------------------------------------

i BODEM  BIT RATE (Probability of Success) i
1 NUtJIBE  OF
ITRUNKS CONNECTED BASIC c2 c3 1
lZN TANDEM CCNDITIONING CONDITIONING CONDITIONING 1

i 1 ; 24OC  b / s  (755) i 2 4 0 0  b / s  ( 8 0 % )  in 2 4 0 0  b / s  ( 9 0 % )  j

1 2 1  } 2400 b / s (50%) ; 2400 b/s (60X) 'I 2400 b / s (75%) ;

f 3 f Not recomaendedi  2400 b/s (50%) i 2400 b/s (65%):
I 1 I 1 f
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5. MAII6TAINING  TRANShISSIBN  PERPOBNANCE---------------__-------------~---------------------------------------

5.01 naintaining  high transmission performance in
private networks requires constant vigilance on
the part of the network administrators. The expe-
rience in the Northern Telecom network demon-
strates that transaission performance degrades
over time. The degradation can be traced to inade-
quate maintenance of the facility by the supplier
and differences in performance when the supplier
makes administrative changes in the assignment of
equipment to provide tie trunk service,

5.02 Installation, After a tie-m trunk facility is
installed, a transmission test is performed to
verify that the facility meets tariffed require-
ments, Only after the performance has been veri-
fied should the facility be turned up for service.

S-03  Scheduled tiaintenance,  Scheduled maintenance
is perforued at regular intervals uhether or not
trunk faults are known to exist. Testing should be
carried out once a ueek until confidence is gained
that less frequent testing is required,

5.04 Corrective Baintenance.- - Follow-up to trouble
reports generated F-users or software diagnostics
identifies various trunk problems in need of cor-
rection.

Transaission Test- 5.05 ESN switches have been provided with the
inq of Tie Trunks CaPability of accessing a quiet terainat$oa  or

1020-Hz test tone at a remote ESN switch, These
capabilities permit testing of tie trunk trans-
mission performance. (Bead 553-2751-104 for fur-
ther information on SIB-  1 trunk transmission
testing capabilities,)

5.06 Testing-  Loss. The folloving test is per-
formedTeach end of each tie trunk, so that both
directions of transmission are checked:

(1) From the maintenance terminal, load the trunk
test overlay program and access the remote
test tone for.the trunk to be tested,

(2) Connect a transmission level meter to the
nfacility  inn access jacks of the trunk under
test. fleasure the level of the 1020-m test
tone. The permitted level requirements,
based on a switched-in Pad mode at the
far-end SL-1 switch;-  are given in Table 5-A.

Page 5-l
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Table 5-A
TAANSRISSICN  LEVEL RE~UIEEBENTS

~TBUNK D E S I G N FIINIMUPI  (dBm) nbxInUn (dBa) i
ILOSS  (dB) 1

0 -17.5 -11.5
0.5 -18 -12
1.0 -18.5 -12.5
1 -79 -13
2.0 -19.5 -13.5
2.5 -20 -14
3.0 -20.5 -14.5
3.5 -21 -15

I .

5.07 If the requirement in Table 5-A is not met,
the fault must be isolated to the trunk facility
or SL-1 equipment, The follouing  test aids in this
isolation, Perform the test at each end of the
facility.

(1) From the maintenance terminal, load the trunk
test overlay program and access the local
test tone,

(2) Connect a transmission level meter to the
"equipment out" jack of the suspect trunk.
The level requirement is:

. For UPC71 circuit packs: -15 dBm minimum,
-13 dBm maximum

. For UPC237 circuit packs: -15.5 dBm mini-
mum, -13.5 dBa maximum.

5.08 If the requirements in (2) are not met at
either or both facility ends, corrective sainte-
nance  must be performed, and the test repeated. If
the requirement is met at both facility ends, the
facility supplier should be requested to perform
corrective maintenance.

5.03 Testi= Noise. The follou.ing  test is to be- - - -  -__I
performed at each end of each tie trunk, so that
both  directions of transmission are checked,

Paqe 5-2
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(1) From the ma.intenance  terminal, load the trunk
test overlay program and access the remote
quiet termination for the trunk to be tested.

(2) Connect a noise metes to the "facility in"
access jacks of the trunk under test. The
noise requirements are given in Table 5-B.

Table 5-B
TBANSBISSION  NOISE REQUIREHENTS
----------------------------------------------------------------------

i DISTANCE PlAINTENANCE
1 MILES (Km) (dBrnC)

IMflEDIA‘IE  ACTION
(dBrnC)

i O-15 (O-24)

i 51-100 16-50 (26-80) (82-160)
1 101-200  (162-320)
1 201-400 (322-640)
1 401-1000 (642-1600)
(lOOl-1500  (1602-2480)
ll501-2500  (2402-4000)
~2501-4000  [4002-6490)

28 36
28 36
29 36
31 36
33 40
35 40
36 40
39 44
41 46

Note: Trunks with a noise measurement uithin the HAINTE-
NANCE category say be le'ft in service. Trunks with a noise
measurement uithin the IBHEDIATE ACTION category should be
immediately removed from service. In either case, niainte-
nance action should be promptly initiated.

.

5.10 If the requirements of Table 5-B are not met,
the fault must be isolated to the trunk facility
or SL-1 equipment. The following test will accom-
plish this isolation. Perform the test at each
end of the facility,

(1) From the maintenance te.rminal,*load  the trunk
test overlay program and access the local
quiet termination.

(2) Connect a noise meter to the 'facility out*
jack of the suspect trunk. The requirement
is that the noise not exceed 23 dBrnC.
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5.11 If the requirement is not met at either or
both facility ends, corrective maintenance should
be performed OH the appropriate SL-1 and the test
repeated. If the requirement .is met at both
facility ends, the facility supplier should be
requested to perform corrective maintenance,

Page 5-4
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6, TBANSHISSION  CONSIDERATIONS FOR REMOTE NETWORK ACCESS-----------------__--------------------------------------------------

6.01 One application of private networks is to
reduce toll charges on public network to public
n e t w o r k c a l l s .  The user in the public network
makes a local or toll-free (INUAATS)  call to one of
the private netuork switches, then calls to an
off-network destination via either the Direct
Inuard System Access (DXSA) feature or attendant
assistance.

Gain

Gain Devices

6.C2 The pubiic netuork transmission plan does not
support tandeming of two (01  more) connections.
Such tandeming inherently results from using the
private network to make a public network to public
netvork call. The .loss  can be partially offset by
gain.

6.03 Public network to public netuork calling via
the private network has relatively small usage and
savings, so it does not justify change to the pri-
vate netuork transmission plan. Instead, gain is
applied on the access trunks, which are used
exclusively for incoming calls. The gain is
applied independently of the connection estab-
lished through the private network, Thus, the
amount of gain provided is a compromise uhich
optimizes grade of service on the more important
connections, but possibly degrades service on some
others,

6.04 The gain required is bi-directional between
2 - w i r e interfaces and is provided by devices
called repeaters. There are tuo types of suitable
bi-directional gain devices: fixed and switched
gain. Fixed-gain devices are extremely sensitive
to impedance mismatches at the 2-wire interfaces,
such mismatches can cause oscillation. Switched
gain overcomes the oscillation problem, but intro-
duces speech impairments due to the switching
action,

Page 6-l
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Fixed Gain 6-05 Bi-directional fixed gain can be implemented
either by an amplifier on the 2-wire path or tuo
unidirectional amplifiers in a 4-uire arrange5ent,
interfacing the 2-wire path through hybrids. Both
schemes are sensitive to the impedances at the
2-wire interfaces. Adjustable matching networks
are required to allow the device to interface a
variety of facilities, The more gain required,
the closer the impedances must be matched to the
interfaces in order to prevent oscillation or poor
transmission associated with near oscillation. The
impedance at the interfaces is partly determined
by the impedances of facilities suitched into a
connection. Ultimately, those impedances limit the
practical gain,

voice-Suitched
Gain

6.06 The voice-switched gain amplifier avoids the
stability problems by dynamically applying gain,
Only one d.irection  of transmission can have gain
at a time, A loss equal to the gain is provided ia
the opposite transmission direction,

G.07  Gain is applied by monitoring for speech and
applying gain in the talker-to-listener direction
when speech is detected. In the idle mode, a small
loss is inserted in both directions, Compensation
for impedances is required in order for the direc-
tion sensing circuitry to function properly. Table
6-A compares fixed gain and voice-suitched gain.

Gain with Com-
pression

6.03 On some connections, there is the possibility
that signal levels will already be high and gain
may increase the' levels above FCC specified
limits. Some manufacturers Frovide compression
options to guard against exceeding FCC limits.
Speech compression ensures that signal levels
will not exceed a specified maximum: -9 dBm geaer-
ally. When speech levels, if amplified without
compression, exceed that level, the gain is dynam-
ically reduced so the .output level does not exceed
-3 dBm. The -9 dBm limit is specified in FCC
requirements.

6.09  Gain uith compression is possible on both
fixed qain and voice-svitched gain repeaters and
does not change the adjustment procedure.
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Table 6-A
COflPARISON  OF FIXED GAIN AND VOICE-SOITCHED  GAIN
-----.------------------------ --------------------------~--------------

#
---

1
(FIXED GAIN VOICE-SWITCHED GAIN
1 !

Does not degrade speech by gain Gain su.itching  action may degrade
svitcbinq action. speed.

Rust permanently attach to a flay be switched into connections
trunk and be adjusted for its as required, but is affected
impedance, someuhat by facility impedance,

Sot sensitive to voice levels, Hay require voice activation
adjustment to provide required
sensitivity.

Ray oscillate under certain "Unconditionallyw  stable.
circumstances.

wTransparent19  to voiceband data nust be suitched out for voice-
and DTHP signaling, band data. Ray impair DT!iP sig-

naling.
t I

Recommendation

Adjustment

6.10 #hen the required test equipment is available
and the'type of facility provided by the telco is
known, fixed-gain units should be used because the
performance is superior. Houever, suitched-gain
units should be used uhere the required trans-
mission performance is not so critical, or the
more complex alignment procedure for fixed-gain
units cannot be performed.

6.11 The gain should initially be set to 6 dB in
each transmission direction, This value of gain
is a compromise between optimized grade of service
and practical considerations to avoid oscillation
and other transmission impairments, Based on expe-
rience, the gain may then be adjusted to greater
or less than 6 d'd.
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Application to
Trunks

5.12 To minimize the effect on the overall trans-
mission plan, the gain units should be installed
only on trunks which  are used to access the net-
uork  primarily for calling via tie trunk facili-
ties or to off-network destinations. Calls
originated on-network are to be blocked frost
accessing these trunks.

6.13 Arrange one-way incoming DISA C-0, trunk
grouys, using ground start trunks. The trunks are
used for calling over tie trunks and off-netuork.
Calls terminating on the same PBX should be placed
via the attendant, OK via DID trunks, if provided.

6.14 #hen the DISA feature is equipped on DID
trunks, do not provide gain units. DID trunks
carry traffic both to station sets and the DISA
feature, and gain is not desirable for the traffic
to station sets, Instead, a new ground-start LO,
trunk group should be added and the DISA feature
moved .to that group. Gain units can then be pro-
vided on that group,

Paqe 6-4
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7, DEFINITIONS

7.01 Following are definitions of the term used
within this practice.

Public Network
Facilities

2-Hire Facility

7.02 PBX Central Office Trunks--I_= PBX Central
Office (CO) trunks connect the PBX switch to the
central office which serves the PBX location. The
trunks appear as station lines at the central
office equip0ent.

7-03 Foreiqn Exchanqe  Trunk. A Foreign E,xchange
(FEX) trunk provides a direct connection between a
PBX switch and a remote central office other than
the central office which serves the location of
the PBX,

7.04 Wide Area Teleconmunications  Service, Vide- - -
Area Telecommunications Service -TS) provides a
bulk-rate service for incoming or outgoing toll
calls within selected geographical regions
{bands). A HATS trunk must terrainate  on a central
office equipped to provide EATS, which may be the
office that would normally serve that customer, or
it may be a relnote  central office.

(a) Outzing  VATS,
tfunk is UZZi

An outgoing WATS (OUTWATS)
exclusively for autgoing

bulk-rate calls from a customer's PEX to a
de.fined geographical area via the toll net-
work.

(b) Incominq  YATS,  A n incoming WATS (.fRYATS)
trunk is used exclusively for incoming calls
froa a defined geographical area to a custom-
er's PBX,

7.05 A 2-wire facility is characterized by sup-
porting transmission in two directions simultane-
ously, where the only method of separating the tuo
signals is by the propaga-tion directions. Impe-
dance maismatches cause signal energy passing in
each direction to mix with the signal passing in
the opposite direction.
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Y-dire Facility 7.05 A 4-uire facility supports transmission in
two directions, but isolates the signals by fre-
quency division, tine division, space division, or
other techniques that enable reflections to occur
without causing the signals to mix together, A
facility is also called 4-uire if its interfaces
to other equipment meet this 4-wire criteria (even
if 2-uire facilities are used internally) as long
as crosstalk between the two transmission
directions is negligible as measured at the inter-
face.

PBX Types 7.07 Hain PBX. A ma.in PEX is one which has a- - - - - - -
Di.rectory  Number (DN) and can connect PBX stations
to the public network for both incoming and outgo-
ing calls. A main PBX can have an associated sat-
ellite PBX. A main PBX can be part of a Tandem Tie
Trunk Netuork (TTTN), If the main PBX provides
tandem suitching for tie trunks, it is called a
tandem PBX, In the context of ESN, a main PEX has
tie trunks to only one node.

7.08 Satellite PBX~~-----~~ A satellite PEX has no direct
incominq  connection from the public network. All
incomin;  calls are routed froi an associated main
PBX over tie trunks. This definition places no
restrictions on the handling of outqoing calls
from the satellite PBX. A satellite PBX can have
one-way outqoinq trunks to the central office, in
addition to outgoing service on trunks to the main
PBX, In the context of ESN, a satellite PBX has no
direct trunks to a node, however, calls to the
node can be made through the main PEX.

7.99  Tributary PBX. The only difference between a
sateli%YZ  trSbatary  PBX is that the tributary
PBX has direct incoming connection from the public
network.

7.10 Tandem PBX---,-eL A .tandea EBX is used as an
intermediate suitchinq point in a TTTN to, connect
tie trunks together, in-addition to the usual PBX
functions,

7.11 ESN Node PEX An---m--z ESN node PBX is an SL-1
switch equipped with the node softuare package of
ESN. It performs tandem suitching with
software-controlled alternate route selection to
bypass busy trunk groups.
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7.12 ESN Main PBX An-P-.---z ESN main PBX is an SL-1
switch with the ESN main software package. It per-
forms tandem switching betueen a node and public
netuork trunks, and between a node and the mainas
satellite and tributary suitches. An ESN main PBX
has outgoing tie trunks to only one node.

PBX Netuorks 7.13 Tandem Tie Trunk Network
Network

-----2 .A Tandem Tie Trunk
(TTTN) is a suitched customer network

uhich uses tie trunks to interconnect PBX suitches
in different locations. Calls are routed between
the s u i t c h e s by progressive dialing of access
codes.

7.1U Common Control
Commo~ontrol

Switchi=--Arranqements,  A---I---
Switching Arrangement (CCSA) is a

Bell Systeia offering uhich divides equipment
between PBX sritches and tandera  switches, (The
tandem switches are located on telco premises, and
perform only a tandem suitching function.) Net-
work calls by a user at a PBX suitch are made by
dialing an access code (typically the digit 38')
which connects ths usec  to the telco tandem
suitch. The user then dials a 'I-digit number to
reach the desired station at another connected
switch, Routing between tandem switches is per-
formed under COQ~QOD control,

7.15 Electronic Suitched-  Network, An Electronic
Switched Network (ESN) is a Northern Telecom pri-
vate network offering which has a d.ialing plan
similar to that used in a CCSA. However, tandem
suitching  functions are performed by PBX svitches
located on the customer's premises. Fewer
restrictions on tie trunk routes are required by
ESN than by the CCSA. CCSA requires that at least
tmo tie trunks be connected in tandem to route a
call betueen a pair of PBX suitches. ESN uses one
tie trunk to perform the same routing wherever
there is sufficient traffic to justify the route.

Transmission Level 7-15 As an analog signal passes over a trans-
Point mission facility, it encounters gains and losses

which are part of the facility design and net out
to zero. For example, d facility which uses a
cable may have loss in the cable and may compen-
sate for this loss by gain in one or more
amplifiers. On the other hand, some losses are
introduced to improve grade of service and are not
recovered. The term Transmission Levef Point
(TLP) is used to discriminate a gain or loss uhich
is recovered from one which is not.
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7.17 TLP requires definition of a point in a tsan-
smission system as a reference level. Once this
point is defined, the reference levels at other
points can be derived. For example, the input to a
transmission system might he defined as a -2 TLP.
Assume that the signal passes through a 10 dB
amplifier which compensates for loss elsewhere.
The output of the amplifier is at a +8 TLP {I-2]  +
[+lO]). A -10 dBla  signal at the input vi.11 be 0
dRm at the output. The same signal is -8 dBm0 (8
dB below  the reference level) at the systea input-
It is a.lso -8 dBm0 at the amplifier output, The
signal has the same level, referenced to the TLP,
because the gain in this case is offset by loss
elsewhere, and does not show up as gain or loss at
the signal destination. A second example is a
transmission system with a 2 dB deliberate .Loss,
The input and output TLP's are -2. A signal in at
-10 dBn is -8 dBm0.  The signal leaves the system
with a level of -12 dBn, or -10 dBmO. The differ-
ence in level, even though the TLP is the same, is
the loss introduced deliberately in the facility.

7.18 2-uire and 4-uire trunks in PBX networks are
usual ly  -2 TLP. However, some 4-wire trunks have
a -16 TLP at the facility input and a +7 TLP at
the facility output, If the trunk has 0 dB loss,
an input signal of -26 dBm (vhich  is -10 dBeO), is
received at a level of -3 dBm (23 dB gain) which
is also -10 dBm0,  This means that loss elsewhere
in th connection cancels out the 23 dB in the
facility.
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1. DESCRIPTION

1.01 Remote Peripheral Equipment (RPE)  is used  to increase the 50 ft
(15  m) range of the loop between the Common Equipment (CE)  and
Peripheral Equipment (PE) shelves in an SL-1 system.

1.02 The increased rtige enables the PE to be placed closer to the
stations it serves which in turn increases the serving range of the SL-1
system.

1.03 The RPE employs a carrier link  between the local and remote en&
The carrier link may consist of one of the following:

@  a wire pair with no repeaters or other interface (“In-House” RPEJ

l a digital carrier link meeting Tl mifications  (such as Northern
Telecom’s LD-1)

l a microwave radio link (which meets Tl interfacing specifications)

l a fiber-optic link (which meets Tl interfacing specifications).

Page l-l
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PRACTICE 553-2601-200

2. EQUIPMENT CONFIGURATION

Carrier System 2.01 A block diagram of the basic RPE system is shown in Fig. 2-l. A
1.544 MB/s multiplexed digital carrier system (such as LD-1) or
microwave radio link is required for each RPE system. A maximum of
two network loops may be connected through two RPE carrier shelves
(one shelf at the local equipment location and one at the remote
location). A complete RPE shelf (two network loops) requires four
digital carrier lines.

Carrier Shelf 2.02 The same type carrier shelf for the RPE equipment is used at the+
local and remote locations. The QSD 6 (left-hand mounted) and QSDll+
(right-hand mounted) shelves may be mounted in any SL-1 PE cabinet.
The power supply connector is a 2-pin type. Each shelf has .a  power
converter pack to derive its required voltages from a -48 V supply
provided by a QBL14 power distribution box. All cables from carrier
shelves are connectorized.

2.03 Each loop services a maximum of four PE shelves. RPE network
loops are fully assigned to RPE use, and no other PE shelves can be
served by these loops.

2.04 Each loop requires four cable pairs (two carrier lines) between the
carrier shelf and the carrier system for transmission and signaling. A
maximum of two cable pairs are required for maintenance puposes.
These are the Order Wire (OW)  and Fault Locating (FLP) and are
optional depending on the distance between the carrier shelves and on
the location of the Office Repeater Bay (ORB) in the system (see Fig.
6-4).

2.05 Each RPE system requires at least one ORB (Fig. 2-2) and line
repeaters unless the remote equipment is within about 2500 ft (726 m)
of the SL-1 equipment. The location of an ORB at both local and
remote ends of the carrier line is strongly recommended. This
effectively allows isolation of the carrier span from the SL-1.

2.06 An ORB provides the following:

l span line powering

0 error monitoring

@  fault-locate system access

e order-wire termination with DDD access

0 line looping.

2.07 A typical RPE configuration is shown in Fig. 2-3. Each RPE
system requires a carrier shelf at the local and remote locations. They
are cabled to the SL-1 cross-connect terminal via two NE-A25B cables.

2.08 Carrier shelves at the local equipment location and at the remote
location are connected to QPC50  network packs and PE shelves
respectively via NE-A18QA connector cables (see Fig. 4-l and 4-2).

Page 2-1
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QPC99

‘iTl l-

RPE Car r ie r  She l f  a t  SL -1  Locatlon R P E  C a r r i e r  S h e l f  a t  R e m o t e  L o c a t i o n

Carr ier
M a i n t .
QPC67  ’

O f f i c e
Repeater

Bav

DigItal
carrwr

Facilities

i
/

1 . 5  MBaud  - R e m o t e
cow Per SW -

Q P C 6 2 - Q P C 6 5

cPE
Shelves

Carr ier 2 MBaud
Interface - Cow

QPC99 QPC66

I

Fig. 2-1
RPE Block Diagram

+ Circuit Packs

2.09 Peripheral Equipment shelves at the remote location are connected
to the cross-connect terminal via four NE-A25B connector cables in the
same manner as regular SL-1 PE shelves. See 553-2YYl-210,  -215 for
cabling and terminating instructions.

2.10 Two network’ loops connect to the carrier shelf and they can each
serve a maximum of four PE shelves. Circuit pack positions 1 to 4 and
5 to 8 serve network loops X and Y respectively.

2.11 The same circuit packs are used in the local and remote carrier
shelves (see Fig 2-3) except for the QPC63 (local) and the QPC65
(remote) packs. All circuit packs have designated slot positions on the
carrier shelves, and they must be kept in these positions’ to function
properly. The QPC62 and QPC99  packs have option switches on their
circuit boards. (See Fig 4-4 and 4-6). Circuit pack handling procedures
are described in 553-2001-205.
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I Approx. I

70 mi (112  km)

-4 Approx.
750 ft.

(c)  ORB at (228.6 ml
Remote End

0
R
6

Remote
Equipment

I I FLP

Approx.
750 ft.

(228.6 m)

(d) OR8 at Both
Ends 1

Fig. 2-2
Possible OR6 Locations in RPE System
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nre  ar  SL.  I

L o o p  x L o o p  Y
-7/

nrt  at  tiemore LOCatIOn
QSDll  RH Mount (or
QSD6 LH Mount)

Carrer  S h e l f

Q Q Q Q Q Q Q Q Q Q
P P P P P P P P P P

5 2 6 9 5 2 6 9 7 ;

I I

( L o o p  XI ( L O O P  YI

NE.AlBQA  C a b l e s
to  PE She lves

Fig. 2-3
Typical RPE Equipment Configuration

+  Emergency Transfer 2.12 Designated 500-type  sets are cross-connected through emergency
transfer units to outgoing trunks at the remote location. The sets are
connected to these trunks when the normally operated relays of the
emergency transfer units release as a result of any of the following

* loss of -48 V carrier shelf power

0 loss of -48 or *lo  V (under control of the QPC84 Power Monitor
circuit pack)

e Carrier failure (network loops are controlled independently)

0 manual operation of emergency transfer switch on consoles (Note)

l manual operation of emergency transfer switch on the QPC84 circuit
pack (Note).

Note: This will not affect a remote location.
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3. EQUIPMENT DESCRIPTION

CARRIER SHELVES 3.03 The following carrier shelves are available:

CABINETS 3.01 Standard SL-1  cabinets are used to house RPE equipment. A
QCAS,  QCA37 or QCA74 cabinet is required at the remote location to9
provide power for the QBL14 power distribution box that powers the
carrier shelves A QCA6,  QCAS,  QCA23, QCA37 or QCA74, cabinet
may be used at the local location to house the QBL14 power distribution4
box.

3.02 RPE carrier shelves may be installed in any SL-1 cabinet (except
QCA60). They must be within 12.5 cable feet (380 mm) of the QBL-14
power distribution box.

l QSW  left-hand mount shelf

0 QSDll  right-hand mount shelf.

3.04 Purpose. The carrier shelf accommodates the circuit packs listed
in Table 3-A. These packs can only function in the designated pack
positions shown in Fig 2-3.

Table 3-A
CARRIER SHELF CIRCUIT PACKS

LOCATION CODE DESCRIPTION QUANTITY

LoCal
and
Remote

QPCSS/QPC190/

~E~5
Q P C 6 2
Q P C 6 6
QPC99

Local Q P C 6 3
only

Remote
only

Q P C 6 5

5 /12-Converter

Carrier Maintenance
1.5 M Baud Converter
2.0 M Baud Converter
Carrier Interface

Local Carrier
Buffer

1 per shelf (Note)

1 per shelf
2 per network loop
2 per network loop
2 per network loop

1 per network loop

Remote Peripheral
Switch

1 per network loop

Note: QPC19O/QPC355  circuit packs can only be used in QSDllB  series B and QSD6B  series B
shelves or QSDllC  and QSWC  shelves. QSDllB  series A and QSWB  series A shelves only work
with a QPC85  circuit pack. Using the QPC190  in the earlier vintage shelves will damage both the
QPC190  itself and the QPC99  (Carrier Interface).

3.05 Quantity. One shelf is required at the local and remote locations
for each two network loops.

3.06 Location. Any PE shelf position in a cabinet must be within 12.5
cable ft (3800 mm) of the QBL14 power distribution box that powers
the shelf.

Page 3-l
4 Pages

Revised, 85 08



PRACTICE 553-2601-200

3.07 Features. Carrier shelf features are as follows:

l steel and aluminum construction

PE SHELVES

LOCAL CARRIER
+  BUFFER - QPC63

l printed circuit backpanel

0 fully connectorized power and signaling connections

l international rack mounting standards (19  in [ 483 mm 3 1

l approximate weight: 35 lbs (15.9 kg) fully equipped.

3.08 Left- or right-hand mount shelves are used. See 553-2001-150 for
their description.

3.09 Purpose. Generates from the 2.048 MHz clock a 1.544 MHz
clock. Decodes and provides enables for outgoing and incoming data.
Delays the data incoming from the carrier so that its frame relative to
the outgoing data frame is equivalent to that returning from a
peripheral buffer. Relays line status information to the processor.
Decodes line control information from the processor.

3.10 Quantity. One for each network loop connected to the carrier
shelf at the local equipment location.

3.11 Location. Position 1 and 5 of the carrier shelf at the local
equipment location. Position 1 for the first network loop connected to
the shelf; position 5 for the second network loop connected.

1.5 M BAUD 3.12 Purpose. Converts an SL-1 loop into two carrier loops. Contains
CONVERTER - QPC62 switch-selectable line equalizers.

Note: QPC62C  and converters of later vintage must be used when
the 12 V option setting is required.

3.13 Quantity. Two for each network loop, one in the local shelf, one
in the remote shelf.

3.14 Location. Position 2 for the first network loop; position 6 for the
second network loop in each carrier shelf.

2 M BAUD CONVERTER
- QPC66

3.15 Purpose. Converts two carrier loops into an SL-1 loop.

3.16 Quantity. Two for each network loop, (one in the local and
remote carrier shelves).

3.17 Location. Position 3 for the first network loop, and position 7 for
the second loop in each carrier shelf.

CARRIER INTERFACE -
QPc99

3.18 Purpose.

(a) Contains two carrier line receivers with 7.5 dB  pads built in.
Converts the bipolar line signals into TTL level signals. Provides
facilities for LD-1 carrier looping, monitors system, and invokes
emergency transfer if carrier fails.

Page 3-2
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CARRIER
MAINTENANCE -
QPC67

5/12-V  CONVERTER -
QPc19o/QPc355/
QPC85

REMOTE PERIPHERAL
SWITCH PACK -
QPC85

(b) Contains an option switch on its circuit board. In circuit packs of
vintages F and subsequent, the -7.5 dB  pads are switch selectable.
The settings on switches 1 to 4 and 7 to 12 determine the location
of the pack and should be set as shown in Fig. 4-5. Switches 5 and
6 determine loopback  conditions. With 5 closed, the loop carrier is
looped for an additional 8 s. With 6 closed, loopback  occurs when
dc is on the Fault-Locate Pair and bipolar violations occur on
carrier. With 6 open, loopback  occurs when:

l DC  is on the Fault-Locate Pair and TRIOS present

l DC is on the Fault-Locate Pair and excessive Bipolar Violations
(BPV)

@  TRIOS present.

(cl The later vintages also have a ROUT jack for each channel to allow
a test signal to input into the system. A Manual Loop Back (MLB)c
switch is also added to allow looping of the system  for fault
clearing. All other features of the earlier vintages are retained.

3.19 Quantity. Two for each network loop (one in each carrier shelf).

3.20 Location. Position 4 for the first network loop and position 8 for
the second loop in each carrier shelf.

3.21 Purpose. Contains an M-type (3017 Hz) fault-locate filter for
fault-locate testing in the LD-1 system, dc detection circuitry for the
fault-locate pair, and carrier loopback  relays to facilitate software
maintenance testing. Terminates and gives access to the order wire pair
via a jack and binding posts on the faceplate.

3.22 Quantity. One in each carrier shelf.

3.23 Location. Position 9 in the carrier shelf.

3.24 Purpose. Converts -48 V dc to i- 12 V and + 5 V dc for the
carrier shelves.

Caution: QPClSOIQPC355  circuit packs can only be used in
QSDHB  series B and QSDGB  series B shelves or QSDllC  and
QSDGC shelves. QSDllB  series A and QSDGB  series A
shelves only work with a QPC85 circuit pack. Using the
QPC190 in the earlier vintage shelves will damage both the
QPC190 itself and the QPC99  (Carrier Interface).

3.25 Quantity. One for each carrier shelf.

3.26 Location. Position 10 in each carrier shelf.

3.27 Purpose. Each SL-1 loop at a remote site has a Remote
Peripheral Switch associated with it. The card provides:

e Shelf, card and line enables plus the bypass bit to the shelves it
serves at the remote site.

Page 3-3
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CABLES

QBL14  POWER
DISTRIBUTION BOX

e Cyclic scanning of the terminals it serves for incoming signaling
messages

l Monitoring of time slot 0 for outcoming (from Peripheral Signaling
Card to BPS or terminal) messages

l Assembling ingoing (BPS  to PS)  messages

3.28 Quantity. One  for each network.

3.29 Location. Position 1 and 5 of the remote carrier shelf for the
first and second network loops respectively.

3.30 The following cables are used in RPE installations:

l NE-A18Q to interconnect the local carrier shelf to a network pack
and to interconnect the PE shelves to each other and to the remote
carrier shelf.

l NE-A25B cables are used to connect jacks C and D of the local and
remote carrier shelves to the cross-connect terminal and to connect
jacks A, B, C, and D of each PE shelf to the cross-connect terminal.
(See Fig 4-l and 4-2.1

3.31 Purpose. Distributes -48 V to a maximum of 4 carrier shelves.
Equipped with circuits  to provide a low voltage (-42 V)  disconnect.

3.32 Quantity. One for every 4 carrier shelves.

3.33 Location. Above the QUX3 power distribution unit or above the
QBL5 power distribution box in a QCA8  cabinet. May also be installed
in a QCA6 cabinet above the QUXl or QBL3 units. In QCA28 and
Q$47n  cabinets the unit can be mounted in any unequipped shelf

.

Page 3-4
Reissued, 85 08
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4. ASSEMBLY AND INSTALLATION

4.01 RPE may be shipped fully assembled in PE cabinets, or shelves and
circuit packs may be shipped individually packaged for installation in
existing PE cabinets.

4.02 Refer to 553-2001-205 for the unpacking and handling of
equipment before starting installation procedures. When new cabinets
are to be installed, refer to 553-2Wl-210  for grounding and power
requirements and wiring diagrams, cabinet installation and inspection
procedures.

4.03 Charts 4-l and 4-2 give the installation and cabling procedures for
RPE shelves at the local and remote equipment locations respectively.
Chart 4-3 provides the remote alarm installation. Fig. 4-l and 4-2
illustrate RPE shelf cabling.

4.04 Sets, consoles, and add-on-modules are installed and connected as
described in 553-2Wl-211  and -215.

Chart 4-1
LOCAL RPE INSTALLATION

STEP PROCEDURE

5

6

Install QSD6  or QSDll  (left-hand or right-hand mounted) carrier shelf with no circuit
packs inserted. (See 553-2YYl-210  for shelf installation procedures.)

Install an NE-A18Q cable from carrier shelf connector jacks E and F to each network
pack (Fig. 4-l).

Install two NE-A25B cables from shelf connector jacks C and D to cross-connect terminal
(Fig. 4-2).

Insert QPCSS,  QPC190  or QPC355 S/lZ-Converter  pack (depending on shelf vintage) in
position 10 of the shelf.

Caution: The QPClSO  and WC99  (Carrier Interface) will be damaged if the
QPClSO  is used on earlier vintage shelves. Refer to the 5112 V converter
description herein for associated shelves.

Perform cabinet inspection procedures (see 553-2YYl-210)  if a new cabinet was installed.

If there is no existing RPE equipment, then it is necessary to install a QBL14 power
distribution box (see Fig. 4-3). Refer to note at end of Chart 4-2 for trip circuitry
information.

Install the power cable (supplied with carrier shelf); connecting it from the QBL14 unit to
the carrier shelf power jack (see Fig. 4-3).

Terminate cables as described in Part 6.

Connect power to RPE carrier shelf.

Page 4-l
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Chart 4-l Continued
LOCAL RPE INSTALLATION

STEP PROCEDURE

1 0 Check option switch settings and header pin strapping on QPC62,  QPC66 and QPC99  packs
+ (See 553-2201-211).

11 Insert all other circuit packs in their designated positions. (See Fig. 2-3.)

Chart 4-2
REMOTE RPE INSTALLATION

STEP PROCEDURE

4

5

6

7

8

9

1 0

1 1

1 2

Install QSW  or QSDll  (left-hand or right-hand mounted) carrier shelf.

Install (left-hand or right-hand mounted) PE shelves.

Install two NE-A25B cables from carrier shelf connector jacks C and D to the
cross-connect terminal (Fig. 4-2). Terminate cables as described in Part 6.

Install NE-A18QA cables from carrier shelf jacks E and F to PE shelves for network
loops X and Y (Fig. 4-2).

Install NE-A18QA cables between PE shelves (Fig. 4-2).

Install four NE-A25B type cables from jacks A, B, C, and D of each PE shelf to
cross-connect terminal. See 553-2YYl-215  for designations and terminating procedures.

Perform cabinet inspection procedures. See 553-2YYl-210  if a new cabinet was installed.

If there is no existing RPE equipment, then it is necessary to install a QBL14 power
distribution box (see Fig. 4-3).

Install the power cable (supplied with carrier shelf); connecting it from the QBL14 unit to
the carrier shelf power jack (see Fig. 4-3). See note for trip circuitry information.

Insert QPC85,  QPC190  or QPC355 pack (depending on shelf vintage) in shelf position 10.

Caution: The QPC190 and QPC99  (Carrier Interface) will be damaged if the
QPC190 is used on earlier vintage shelves. Refer to the 5112 V converter
description herein for associatied  shelves.

Connect power to RPE carrier shelf.

Check option switch settings and header pin strapping on QPC62, QPC66 and QPC99  packs
(See 553-2201-211).
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Chart 4-2 Continued
REMOTE RPE INSTALLATION

STEP PROCEDURE

1 3 Insert all other circuit packs in their designated positions. (See Fig. 2-3.)

Note: QBL14 Power Distribution Box located in the Remote Peripheral Equipmentq
(RPE)  contains undervoltage detection circuitry that trips the input circuit breaker
when the dc input voltage drops below -42 volts. This circuit prevents the RPE from
dropping the battery voltage below -42 volts which would cause permanent battery
damage.

Where battery backup is not provided a short interruption of the main ac input
power will cause the input breaker to trip. This interruption keeps the power to the
remote RPE equipment off when the ac power source is restored.

In this situation (no battery backup) the trip circuitry can be disabled by removing
the single wire from the D terminal on the input breaker of the QBL14 (See F&.4-8).
The disconnected end should be wrapped with insulating tape and the wire dressed
back.

The foregoing also applies to the QBL14 used with the local carrier shelves if reserve
battery is not installed at the main location. 4
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Note

QSD6 (or QSDl 1 Right Hand Mount)
Carrier Shelf

To Cross-connect Terminal
via NE-A25B Connector Cables

8

Q Q Q Q Q Q
P P P P P P
c c c c c c
50 50 50 50 50 50

~~~f?J~~

tttttt

11112SjlO!

Q'Q Q Q
P P P P
c c c c

50 54 55 53

I I I I I I
08 09 10 11 1 2 1 3 1 4 1 5 Common
00 0 1 02 03 04 05 06 07 Equipment

I I I I 1 I , Shelves

2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4
1 I I , I 1 1 I 1 1 I I

Q Q Q Q Q Q Q Q Q Q
P P PPP PP P P P
c c c c c c c c c c
50 50 50 50 50 50 50 54 55 53 I

+ Note: NE-A18QA cables are available in the following lengths:

1, 2,4,  10, 15,20,25,30,35,40,45 feet
(.3, .6, 1.2,3.0,4.6,6.0,7.6,9.1,  10.7, 12.1, 13.7,m)
Total length of cable from network pack to RPE carrier
shelf must not exceed 45 ft. (13.7 m)

Fig. 4-1
Local End Network Loop and Carrier Shelf Cabling
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/-
Line and Trunk Connection
(Note  2,

NE-A18QA -+

QSD6  (Left-Hand Mount or
QSDll  RHM) Carrier Shelf

(To Fig. 4-3)

First PE Shelf

1 NE-A256 Cables to Cross-connect Terminal

Note 1: NE-A18QA cables are available in the following lengths:
1, 2,4. 10, 15, 20, 25,30,35,40.45 feet.
(.3, .6, 1.2,3.0,4.6,6.0,7.6,9.1,  10.9, 12.1, 13.7 m)
Total Length of cable from PE Shelf to RPE Carrier Shelf
must not exceed 45 ft. (13.7 m)

Note 2: 1 of 4 connectors (A,B,C,D)  cabled to cross-connect
terminal via NE-A258 cables.

Note 3: Connector designations are similar on other type
PE shelves

- Terminating
Plug in

Last PE Shelf
of Ntwk LOOP

-Typical
Connector

Fig. 4-2
Remote End PE Shelf and Carrier Shelf Cabling
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r

First RPE Carrier Shelf
) To Cabinet

12-l/2  ft (3.30 m) Red Wire 4
Provided for 52-V Supply

Gnd Bus

To Nos 2.3.4
Carrier
Shelves

I Input 4 Carrier Shelf
I I

I I
Switch Switches n-,nrrVl I

I l-l II II 0 0

2 ft f.60  m) BK
Wire Supplied

QBL14 Unit (Left-Hand) Mounted Above
QUX3 Power Distribution Unit

To Cabinet Gnd Bus (Move
Lead to Term 5 of TSl for

b-4B-G : R i g h t - H a n d  M o u n t )
To Next QBL14 Unit

TSl
(Located on Left Side of QBL14)

Right-Hand Mounted Above
QBL5 Power Distribution Box

Nos 1, 2, 3,4

(Feeds
For

Fig. 4-3
QBL14  Power Distribution Box Wiring and Connections
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- L E D
Note 1: If circuit packs are QPC62E  or later vintage,

insert the plug-in jumper (U-link) between
header pins 1 and 2.

Note 2: If circuit packs are QPC62D  or earlier vintage,
insert the U-link between header pins 2 and 3.

+ LED Note 3: QPC62E  ot later vintage circuit packs must be
provided for M, MS, N, N(QCA96),  XN, XN(
XN(QCA97)  and S Meridian SL-1.

Note 4: If OPC50K  or later vintage is inserted in any
system for RPE loop, QPC62E  or later vintage
must be used.

Header Pins

1 2 3

SW2 S W 1
CAR8 CARA

1 - - - - - 8 1 -----a

Note: Refer to 553-2201-211 for switch settings.

(Ill. 835)

Fig. 4-4
QPC62 1.5 M Baud Converter Pack Option Switch and Header Pin Locations and Settings

4J

c

Page 4-7
Revised, 85 08



PRACTlCE  553-2601-200

Note 1: If circuit packs are QPC66D  or later vintage,
insert the plug-in jumper (U-link) between
header pins 1 and 2.

Note 2: If circuit packs are QPC66C  or earlier vintage,
insert the U-link between header pins 2 and 3.

Note 3: QPC66D  or later vintage circuit packs must be
provided for SL-1M.  MS, N, N (QCA96),  XN
XN (QCA97),  or S Meridian SL-1.

Note 4: If QPCSOK or later vintage is inserted in any
system for RPE loop, QCD66D  or later vintage
must be used.

(Ill.  1098)

Fig. 4-5
ClPC66 2.0 M Baud Converter Pack Header Pin Strapping

Chart 4-3
REMOTE ALARM INSTALLATION

In an RPE installation, a power failure at the remote end cannot be detected at the local end. To
overcome this, a wire pair can be connected from the remote QPC84 power monitor to the alarm input
of the local QPC84. This can be used to generate TTY and/or visual alarm indication of power failure
at the remote end.

The procedures in this chart refer to Pig. 4-7.

STEP PROCEDURE

1 Using procedures given in 553-2YYl-210,  install connector cables (NEA25B  or equivalent)
from the PlO  plug of each remote QCA8  to the cross-connect field.

2 Install and designate a NEA25B  (or equivalent) connector cable from the cross-connect
terminal to the main location.

3 At the main location, connect the two alarm leads (via the cross-connect terminal) to a
customer provided alarm with provision for audio indication of remote power failure.

4 Connect 2 leads from the main alarm to TS3 of the QCA6 (L  system), QCAlO  (VL  system),
QCA23 (LE system), QCA24 (VLE and XL systems), QCA28 (A system), or QCA37
(SL-1M  system).

P a g e  4 - 8
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QPC99 Carrier Interface Pack

-LED

Option
Switch

EEIZEEI :;f
123456

Pad Switch

RRFR%

Note: Refer to 553-2201-221 for switch settings.

(III. 836)

Fig. 4-6
QPC99  Carrier Interface Pack Option Switch Settings
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Remote Equipment

QCA8
Cabinet

c

f
QSDlO

Power
Converter

Shelf

QCA8
Cabinet

QCA8
Cabinet

QPC84
(Note 1)

I
I JlO

1 f
QSDIO

I Cross-connect 1
Field

I I

I I

Local Equipment

I Customer-Provided
Alarm I

1 PlOPlug 1~

I PI0 Plug 1_ -

I I \\‘I II

CPU
Cabinet To CO

Remote
Alarm

** ^ I PI0 Plug .I( / I I

Fl
xl--nPv
Ul Ih Y

I
r--- n II Local,SL-1 I

Notes:

1. The QPCS4 circuit pack, in the power converter shelf, provides LED indication of out-of-tolerance voltages
and controls the system alarm indication.

2. The rectifier is present in L, LE, M and A systems only. When the QSD4 is not present, TS3 is located on
OUT-type power units (for fans).

3. See 553-2YYl-210  and -215 for connecting information.

Fig. 4-7
Remote Alarm Connection
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Disconnect &
T a p e  T e r m i n a l - ”

Fig. 4-8
Input Breaker of oBL14  Power Distribution Box
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5. CARRIER INTERFACE

LAND-BASED CARRIER 5.01 The SL-1 RPE hardware has been designed to interface with
Northern Telecom’s LD-1 carrier apparatus which conforms to the T-l
industry standard. Therefore any carrier system conforming to T-l
signaling standards should be able to interface with SL-1 RPE: Minor
differences in carrier maintenance can generally be accommodated by
option switches in the carrier interface pack.

GENERAL
ENGINEERING
CONSIDERATIONS

CARRIER 5.04 The SL-1 RPE is compatible with carrier facilities having the
SPECIFICATIONS characteristics shown in Table 5-A and Fig. 5-l.

5.02 In addition to the Tl carrier rules, the following rules also apply:

e The distance from local to remote equipment cannot exceed 70 miles
(112  km).

l Line repeaters are powered from the Office Repeater Bay (ORB)
since no power is available from the SL-1 interface.

l The SL-1 interface with the LD-1 carrier line contains an M-type
fault location filter (3017 Hz) without level of polarity options. The
fault location filter is powered by the SL-1 RPE equipment. No
other M-type filters can be used in the same span.

5.03 If an ORB is being used, the cable between  the ORB and the MDF
should have the following characteristics

l The impedance presented to the SL-1 equipment should be 100 ohms
at 722 kHz.

l The total distance between the SL-1 and the ORB or first line
repeater should not exceed 750 feet (250  m).

0 Cable, designed for PCM or digital signals, should consist of
icml$ually shielded twisted pairs (e.g., NE-750A to NE-759A-type

.
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Table 5-A
CARRIER CHARACTERISTICS

Line Rate

Signal

Output Level

Output Pulse Width

Output Rise and Fall
Time

Overshoot

Impedance

Output Jitter

Input Level

Input Jitter

Interpulse Time

1.544 Mb/s t&200  b/s)

bipolar, 50% duty cycle

Option 1

If the equipment interfaces directly with the carrier line, or with an
office repeater bay which is less than 150 feet away from the common
equipmenf  the positive and negative output pulse heights are 3 V +lO%
and the imbalance between the positive and negative pulses is less than
5%

Option 2

When interfacing with an Office Repeater Ray which is between 150 and
750 feet away from the common equipment, the positive and negative
output pulse heights are 6 V *lo% and the imbalance between positive
and negative pulses is less than 5%. With this configuration one of two
possible equalizers is inserted in the carrier line, in order to make the
total cable and equalizer loss about 6 dB.  This will provide the required
3 V pulses at the ORB.

The output pulse. width at half pulse height is 324+  30 ns.
Unbalance between positive and negative pulse width at half pulse
height is less than k15  11s.

The output rise and fall time is less than 90 11s.

The overshoot at the trailing edge of the output pulse is between 20 and
40% of pulse height with decay to 10% or less of base line to peak
overshoot within 400 ns.

The nominal impedance at the line interface is 100 R.

The maximum jitter on the digital output signal can be 30 ns RMS.

The positive and negative input pulse height will be in the range of 0.07
to 3 V with a possible imbalance between positive pulses of 5%.

The system can accommodate a low frequency input jitter of up to 20 ns
RMS. Jitter with frequencies above 2 kHz  should not be more than +50
ns peak.

The time between pulses in adjacent time slots will be 648&20  11s.
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/yl I
50% W=324= 30 ns

--g--,
tr ti

10 -

4

4<W+15ns<354

5.4 < A= 0.3 < 5.6V

J

A x 0.2 < h <A x 0.4

Exceed 10%

tr, ti I <80 ns

Fig. 5-1
Output Pulse Characteristics (6 V option selected and no output
equalizer terminating into 100 ohm load)

IN-HOUSE RPE (IRPE) 5.05  Since there is a carrier repeater located in the QPC99,  it is not
necessary to use ORB’s and extra repeaters between the local and
remote ends of the RPE if the distance between them is typically less
than 2500 f t (750 ml. In this case the standard T-l procedures for cable
installation should be followed. Other considerations are as follows:

The impedance presented to the SL-1 system should be 100 R at 772
kHz.

Unless the cable effectively separates transmit and receive pairs,
separate cables for transmit and receive should be used to avoid
crosstalk.

Bridges, taps and loading coils, and building-out capacitors are to be
avoided.

Cable environment can af feet transmission line capacitance and
resistance, causing inpedance  mismatches and signal reflections. Cable
should therefore be clean and dry.

5.06 IRPE  Maximum Distances. Permissible IRPE operating distances
depend on total losses and noise between the local and remote locations.

(a) If separate cables are used for transmit and receive directions and
if no noise or crosstalk from other pairs or external sources
reaches the signal pairs, the maximum allowable loss at 772 kHz  is
26 dB.  In this case the following approximate values apply:
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0 3200 ft ( 9 7 5 m) of 2 6 A W G wire

l 3800 ft (1158 m) of 24 AWG wire

e 5100 ft (1554 m) of 22 AWG wire.

(b) Table 5-B shows the operating limits when using several carrier
systems without any additional equipment in the same group.

Table 5-B
NUMBER OF 1.544 MB/S SYSTEMS IN ONE BINDER GROUP

NO OF RPE SYSTEMS PER BINDER GRP
MAX. CABLE LENGTH (Ft 1 m  I)

WIRE 4 6 12
GAUGE

;s 2500 2800 ( ( 762) 853) 21OOwO~ 2200 1900 (579) (670)
22 3600 (1097) 2700 (213)

MICROWAVE RADIO

(c) If only one twin carrier system and SL-1 equipment (e.g., SL-1
sets, 500 sets) are used in the same binder group, the following
cable length limits apply:

@ 2500 ft (762 m) of 26 AWG wire

l 2800 ft (853 m) of 24 AWG wire

0 3600 ft (1097 m) of 22 AWG wire.

(d) If other high transient switching pairs are used in the same binder
group, the maximum cable length is limited by LD-1 engineering
rules for high noise environments and the following worst case
limits apply:

l 1900 ft (579 m) of 26 AWG wire

0 2100 ft (640  m) of 24 AWG wire

l 2400 ft (732 m) of 22 AWG wire.

5.07 Cabling between the SL-1 and the carrier facility should meet the
same criteria outlined for land-line carrier systems. In addition, the
complete microwave system must also meet the overall limits for
land-based carrier systems and conform to Tl interfacing specifications.
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5.06 Distance Limits. As in land-line carrier systems, the distance at
which the SL-1 can operate is governed by a time out in the peripheral
signaling card of 1.5 ms when interrogating the peripheral equipment.
This 1.5 ms value is the maximum total round-trip time allowable,
including propagation time and any delay introduced by signal
processing at microwave stations. The maximum distance allowed is
given by the following formula:

Maximum Allowable Distance (miles) = (M  x V-D)

2

M= maximum allowable delay (ms)
v= propagation velocity (miles/m9
D = any other processing delays.

5.09 Example: In the case of a land-line system, assume that the
maximum allowable delay (M)  is 1.25 ms to give a safety margin of 0.25
ms. The propagation velocity of signals through wire is 115 miles/ms.
Assume there are no delays in the system. Thus the formula:

(MV-D)  (1.25 x 1151-O
=

2 2

= 71.875 or about 70 miles.
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6. CONNECTIONS

6.01 All cables except connector C and D cables of carrier shelves are
terminated and designated as described in 553-2yYl-215.  Connector C
and D cables are terminated as shown in Tables 6-A and.  6-B,

6.02 Cross-connect wiring to QUA1 emergency transfer unit as shown
in Fig. 6-1  and Table 6-R

6.03 Sets  and consoles are cross-connected to PE shelves as described in
553-2YYl-215.

6.04 Connections for 500-type  sets and trunks that connect through
emergency transfer units are given in Fig. 6-1. A ring ground start
button must be provided on these sets, if the trunks are ring ground
start,

6.05 RPE local and remote carrier shelves are cross-connected to the
digitil carrier cable pairs as shown in Fig. 6-2 and 6-3.

6.06 RPE maintenance pairs are cross-connected as shown in Fig. 6-4.

Page 6-1
6 Pages



PRACTICE 553-2601-200

Table 6-A
CABLE C DESIGNATIONS
(Local and Remote Locations)

NETWORK CARD
L O O P POS

CONN C
PIN NO.

LEAD LEAD
CLR DESIGNATION

t
;7
3 G-W c9
2 8 W-G Cl0
4 B R - W Cl1
2 9 W - B R Cl2

BL-W
W - B L ::
o - w C 3
W-0 c4

;
5 S - W
3 0 w - s

;
6 B L - R
3 1 R - B L

44 7 is3 2
4
4

!3  G-R
R-G

9 to 25,
3 4 t o 50 bee Notes)

OWT
OWR
FLT
F L R

FLWA
FLWB
WFIT
WFIR
G N D
G N D

Note: 1 These leads are grounded in the carrier shelf when cable
connectors C and D are installed in jacks C and D. They are cut off at
the MDF when cables C and D go directly to an MDF. Carrier
problems are less likely to occur when the cables terminate directly on
the MDF.

Note 2: When cables C and D go to an intermediate cross-connect
terminal, i.e., an SL-1 cross-connect terminal, they are terminated at
that terminal and extended to the MDF. These leads are then cut off at
the MDF.
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Table 6-B
CABLE D DESIGNATIONS
(Local and Remote Locations)

NETWORK CARD
LOOP POS

CONN C
PIN NO.

LEAD LEAD
CLR DESIGNATION

:: ; :6
BL-W
W - B L

9
9 ;7 tz

f ii ii----

f ; b
B R - W
W - B R

5 S - W
3 0 W - S
6 Bl-R
3 1 R - B L
7 O-R
3 2

!3
ii2

R - G
9 B R - R

$25
R - B R

35-50 (see Noted

C5

E!
c%

Cl3
Cl4
Cl5
Cl6

PFXl
PFX2
PFYl
PFY2

Ez
DETT
DETR

Note: 1 These leads are grounded in the carrier shelf when cable
comectors C and D are installed in jacks C and D. They are cut off at
the MDF when cables C and D go directly to an MFD.

Note 2: When cables C and D go to an intermediate cross-connect
terminal, i.e., an SL-1 cross-connect terminal, they are terminated at
that terminal and extended to the MDF. These leads are then cut off at
the MDF.
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QUA1 Unit
PFJ5 Cable

Leads

Color Name

W-BL TCO

w-o 48V

o-w 48V

W-G GND

G-W GND

W-BR TCl

SL-w TC2

BR-W ALMl

R-BL ALM2

w-s

R-S

S-R

BK-BL

BL-BK

BK-0

0-BK

BK-G

G-BK

BL-R

CONTl

PFTl

PFT2

PFT3

PFT4

E * SeeNotes

CONT2 *

. oTpFy,

a R-O PFY2

Notes: 1 Typical wiring of 24 PFT stations (12 served and controlled by Loop X, 12 by Loop Y).
Each PFTl through PFT8 lead controls 3 stations, the bridging of the PFTl to PFT8
leads adds or deletes stations to Loops X or Y. See 553-2YY 1-215 for connections
of PFT stations and CO trunks to the PFT control leads.

Console
Cable
L e a d s

QCA8 or QCA37PE
Cabinet PlO
Cable Leads

Color Name

- B L - W  XFEl

BL-BK -48V

Console
BK-BL GND O-0 BK-BL

BL-BK 1

PFT
Control
Switch

Carrier Shelf
Cable D

L e a d s

Color Name

LOOP x

Control

l PFXl

0 PFX2

B
f- See Notes

2. PFT stations served by PE shelves of Loop X must not be connected to the same PFT
circuits that provide PFT for stations of Loop Y.

e 0 Indicates installer provided wiring

Fig. 6-1
PFT intercabinet and Console Cross-Connections (QUA1 shown)
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Local Carrier
Shelf

Part of
Conn C

Cable

Part of
Conn D

Cable

Part of
Conn C

Cable

Part of
Conn D

Cable

Local MDF Carrier
Facilities

- C l  - C l

- c 2  ___+___  c 2

O-0 c3 ___d___  c3

0-e c4 __d___ c4

e-0 c 5  ___c__  c5

- C 6  - - -  C6

O-0 c 7  -..c7

- C8 ___t_l_  C8

- c9 .v  c9

O-0 cto,- Cl0

- c11-Cl1

c-0 c12-----f---Cl2

- c13-Cl3

- c14-Cl4

- c15*-Cl5

- Cl6----)---Cl6

Service Carrier Remote MDF Re !mote  Carrier
Centre Facilities Shelf

-cl- C l Cl

- c 2  ,- c 2 c2

- c3e c 3 c3

-c4-- c4 c4

- c 5  - c 5 c5

- C 6  ___t____  C 6 C6

o - o  c 7  -. c 7 c7

- C 8  - C 8 C8

- c9 e c9 c9

r ClO-- C l 0 Cl0

-c11,- Cl1 Cl1

- c12-  C l 2 Cl2

- c13V  C l 3 Cl3

- c14- Cl4 Cl4

-c15- C l 5 Cl5

- Cl6v  C l 6 Cl6

Part of
Conn C

Cable

Part of
Conn D

Cable

Part of
Conn C

Cable

Part of
Conn D

Cable
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Local End

MDF CA Pair

Service Centre

CA Pair

Remote End

MDF
Connections No. No.

I I I

T o
Carrier
Shelf

c7 ’
*1'

Note 1: Receiving and transmission cable pairs to be entered in these columns.
Obtained from Switching Centre personnel and work order.

Note 2:
b Indicates transmission to Service Centre from Local End.

& Indicates receiving from Service Centre at Local End.

w  indicates recerving  from Service Centre at Remote End.

e Indicates transmission to Service Centre from Remote End.

Each set of cable pairs (joined by broken lines) is a separate carrier line (system).

Connections

C l
ro

N o t e ‘ 2  r?, ~2

I
- 1 r* c3

’ r-1
I ’ L* (2
I ’
1; c5

- I  r*
‘+I

, L+  C6
I
q-’ G7

L* C8 T o
Carrier
Shelf

Fig. 6-3
Detail of MDF Cross-Connections (Local and Remote)
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Loca l  End Carr ie r  She l f Remote  End Car r ie r  She l f

Cab le
No.

C

Wi re
Color

S-W

w-s

BL-13

R-BL

O-R

R-O

Lead
Name

Lead
Name

Wire
Color

Cab le
No.

s-w
w-s

1

O W T

O W R

FLT

FLR

F LWA

F LWB

O W T

O W R

FLT

FLR

F LWA

F L W B

Shelf No. 1 BL-R

R - B L

O-R

R-O

O-R

R-O

s - w

w-s

BL-R

R-BL

O-R

R-O

G-R

R-G

G-R

R-G

BR-R

R-BR

O-R

R-O

F LWA

F LWB 3

Shelf No. 2
(and all additional shelves)

F LWA

F L W B
C

A) RPE SYSTEM NOT EQUIPPED WITH ORB

/
s-w
w-s
BL-R

R-BL
C

O-R

R-O

G-R

\ R-G

F L R  d-------i /-m  FLR

Shel f
No .  1

A

Shelf No. 2

F LWA

F L W B

WFIT

F L W B

WFIT

WFIR

D C S T  -

DCSR

D ETT

D E T R

F L W A  -

F L W B  c--

D C S R  -

b WFIR

- D C S T

bCSR

DETT

D E T R

G-R

R-G
D

BR-R

R-BR

F LWA

F L W B

DCSR

O-R

1

C
R-O

R-G I
D

C
O-R

R-O f t(and other shelves
see note 4)

D R-G

B) SYSTEM EQUIPPED WITH ORB. ORB NOT LOCATED AT
LOCAL OR REMOTE END

Fig. 6-4
Maintenance Leads Cross-Connections

Page 6-7



PRACTICE 553-2601-200

Local End Carrier Shelf Remote End Carrier Shelf

Cable Wire
No. Color

s-w

w-s

BL-R

R-BL

O-R

R-O

G-R

R-G

G-R

R-G

BR-R

R-BR

O-R
C

R-O

D R-G

Lead
Name

Lead Wire
Name

-H ‘OWT

Color
.

s-w

Cl .  O W R w-s
R
B ) F L T BL-R

 FL’R R-BL

O W T  c-

O W R  -

FLT

FLR

F LWA

F LWB 3

WFIT

WFIR Shelf
No. 1

DCST

DCSR

DETT

DETR

F LWB R-O

WFIT G-R

WFIR R-G ,

- DCST G-R

DCSR R-G

DETT BR-R

DETR R-BR

F LWA

F LWB

Shelf
No. 2
(and other

DCSR

FLWA

F LWB

DCSR

O-R

R-O 1

R-G
I

Notes: 1. Cross-connections are shown when ORB is located at the local end.

2. If ORB is located at the remote end, the cross-connections shown above for the local end
are connected at the remote end and the connections shown for the remote end are
connected at the local end.

3. If there is an ORB at the local and remote ends, cross-connections for both ends are the
same as shown above for the local end.

4. Assuming all the shelves go to the same remote location.

C) SYSTEM EQUIPPED WITH ORB AT LOCAL
OR REMOTE OR BOTH LOCATIONS

+ Fig. 6-4 (Continued)
+  Maintenance Leads Cross-Connections

Cable
No.

C

D
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7. TESTING

TRANSMISSION
QUALITY TEST

7.01 The following identifies the testing information for equipment+
associated with RPE. c

(a)

(b)

69

W

LD-1 Carrier Equipment. Refer to 368-2101-200.

Network Loops:
Load the Remote Peripheral Equipment Diagnostic Program 33.
Enter LD 33 on TN
Enter Command LOOP L (L  is the loop nunber)
Response will be ‘OK’ if no faults are detected. 9
Enter Command SCAR L to switch primary carriers on loop L
Enter LOOP L again on TTY.

Note: Any connection memory or channel faults detected result in
the affected channel being disabled. Refer to Program 30 to
interpret outputs.

500/2500  Sets, SL-1 Sets, Attendant Consoles and Add-on
Modules. Refer to 553-2yYl-310, -305 and -300 respectively or
553-2YYl-315. 4J

Emergency Transfer Stations and Trunks. Manually invoke
emergency transfer by operating the emergency transfer switch on
the faceplate of the QPCM pack. Perform an outgoing and
incoming call to each station.

Note: If outgoing trunks are ring ground start, momentarily
operate the ground start button on the 500~type  set after lifting
the receiver to get dial tone.

7.02 The Remote Peripheral Equipment Diagnostic Program 33 should+
be included in the midnight routines for any system having RPE. c

7.03 Figure 7-l shows the monitoring facility built into the QPC99
Carrier Interface circuit pack. Using these facilities, transmission quality
should be tested when the installation is complete.

7.04 There are 4 jacks on the front of the QPC99:

l ROUT A and ROUT B are input jacks for channels A and B
respectively

l MON A and MON B are output jacks for the monitoring of the
regenerated signal. Connecting a test set to the MON jack does not
upset an operating RPE system. A test set can be co~ected  to a
MON jack at any time to test transmission quality.

7.05 Transmission may be checked by closing the MLP switch at the
rear end, injecting a test signal at the ROUT jack and monitoring the
output at a far end MON jack. This checks the transmission path in one
direction. The reverse transmission path should be checked in the same
way.
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SPAN LINE FAULT
LOCATING

7.06 The typical repeatered line maintenance arrangement (Fig. 7-2)
includes a series of fault-locating filters and a fault-locating cable pair
installed in each span line. One fault locating filter is used for all
repeaters installed in a single housing (maximum 25 two-way repeaters
in a single housing). A filter with a different audio center frequency is
installed in each repeater housing in the span line.

7.07 The fault locating filter is a narrow band selective filter centered
at one of 12 audio frequencies. The output of each repeater in the
housing is bridged across the input of the respective fault-locating
filter. The outputs of all filters in a span are connected to the common
fault locating cable pair. This arrangement permits interrogating each
repeater in a span from either span terminal using a test signal with an
audio frequency component corresponding to the center frequency of
the respective fault locating filter.

7.06 The fault locating test is performed using a Pulse Code
Modulation (PCM)  line and repeater test set (Lair Seigler Sierra 415A
or equivalent), when a span line is producing excessive errors or a
failure has occurred, and it is necessary to locate the defective repeater.
To accomplish the test, the line is removed from service and the test set
is connected to the line at the span terminal. The output of the test set
transmit section is connected to the span line while the receive section
input is connected to the corresponding fault locating jack.

7.09 A series of test pulses with an audio-frequency component is
transmitted down the line. The audio-frequency component is selected
in turn to correspond to each of the fault-locating filters in the span.
This audio-frequency component appears in the output of each repeater
in the span. However, a portion of this signal filters through the
appropriate associated fault-locating filter and returns to the test set
over the fault locating pair. The amplitude of this test signal is
measured on the dB  meter and is a function of the performance of the
repeater under the various test signal conditions. If a repeater has failed
completely, no test signal is returned to the test set. By changing the
audio-frequency component, each repeater in a span can be tested until
the faulty or marginal repeater is located.
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A

B

QPC67

ROUT A M O N A  M L P A

MLPA

-u48

I I

Fig. 7-1
QPC99  Maintenance Jacks and Looping Switches
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M. Filter
(Note 1)

RPE
LOCA

VL Polarized Repeaters
A - L

Test Set East

H L Polarized Repeaters

Input
A - L

I I
M. Filter
jNote 1)

1

RPE
Remote
(Note 3)

Note 1: Non-polarized M filter on the QPC67 pack. There must be no M filters within the repeater span.

Note 2: The previous filter must be good for the signal to continue.

Note 3: Loopback  conditions, controlled by QPC99,  occur under the following conditions:
l DC on Fault Locate Pair and TRIOS present
*DC  on Fault Locate Pair and excessive Bipolar Violations (BPV)
l TR IOS present

Fig. 7-2
Typical Span Line Fault-Locating Arrangement
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1. GENERAL

1 .Ol Remote Peripheral Equipment (RPE) is a
hardware option available for the SL-1

system. RPE is used to extend the serving range of
the SL- 1 to a maximum of 70 miles (112 km) from
the main SL-1 location.

1 . 0 2 A carrier system must be used to link the local
and remote RPE locations. This can be

provided by Northern Telecom or by the customer.
The system should conform to “Tl” carrier
specifications.

* SL-1 is a trademark of Northern Telecom Limited

1 . 0 3 It must be kept in mind that the SL- 1 RPE and
the carrier constitute a unified system. The

first stages of the fault-clearing procedure should deal
with identifying the location of the fault.

1 . 0 4 Before this section is used to diagnose faults
and guide the repair of faults, 553-2601-200

should be read to gain familiarity with the SL-1 RPE
system and its limits.

This section gives fault-clearing procedures for the
SL-1 RPE only. Carrier equipment is referred to, but
only in general terms, since the proper documentation
for each carrier system should be obtained from the
manufacturer.

2. EQUIPMENT DESCRIPTION

2.01 Each RPE system extends a SL-1 network
loop to a maximum of 70 miles (112 km).

Each loop serves up to a maximum of 4 Peripheral
Equipment (PE) shelves.

2.02 A QPC50  network loop pack connects to an
RPE carrier shelf at the SL-1 equipment (local

end) and the PE shelves connect to an RPE carrier
shelf at the remote location (see Fig. 2-l). The two
carrier shelves interface with a 1.544 Mb/s
multiplexed,digital carrier system (such as LD-1) via
four cable pairs for signaling and transmission. The
two carrier shelves (one local, one remote) will serve
two remote network loops.

2.03 An ORB is required in an RPE system if the
remote PE equipment is more than 2500 feet

(762 m) from the local SL-1 carrier shelf.

An ORB provides the following:
0 span line monitoring

@ error monitoring

0 fault-locate system access

l order-wire termination with DDD access

0 line looping.

@Northern Telecom Limited 1979
Printed in Canada
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3. FAULT DETECTION

OVERLAY PROGRAMS

3.01 Most faults are detected automatically by
diagnostic routines that are provided on the

system tape.

3.02 Program 45 (Background Signaling Test) is
run continuously to test the signaling paths to

all PE shelves.

3.03 Program 33 (RPE Diagnostic Program)
should be included in the midnight routines,

(see 553-2001-220 for procedures) which
automatically tests RPE systems every 24 hours. The
program may also be loaded manually to test an RPE
system.

3.04 Program 62 (RPE Local End Diagnostic) may
be loaded manually to test the local equipment

associated with an RPE system.

3.05 Programs 45 and 33 may disable parts of
RPE systems (network loops) that fail during

a test. Program 45 may light the LED on PE shelf
packs. Faults are also indicated by an output on a
Teletypewriter (TTY) or by a code on the
maintenance display on the QPC41 pack located on
the CPU common equipment shelf.

3.06 The meaning of the mnemonics output on the
TTY is determined by referring to

553-2001-505. The first three characters of the
output identify the program and the other characters
identify the meaning of the output.”

3.07 The suspected faulty pack associated with the
maintenance display code is also given in table

form in 553-2001-205.

ALARM INDICATIONS

3.08 Local and remote error monitors in the
QPC99 indicate when:

e the error rate at one of the two carriers
exceeds one in lo4 bits, or

e the carrier loses framing.

When a remote error monitor detects an error it sends
a message to the central control. If the local monitor
is in the error condition, or receives an error message
from the remote monitor, the background signaling
diagnostic takes the following action.

l minor alarm lamp at the locally served
attendant console(s) is steadily lit.

l time slots served by the faulty line are busied
out

0 diagnostic messages at all maintenance
terminals is printed out.

3.09 Lamps are provided on circuit packs QPC62
and QPC99 to indicate out of frame and/or

high error rate conditions. If the errors are in the
carrier line going from the remote equipment to the
ORB, an alarm is sounded at the ORB.

Errors in peripheral equipment at the remote location
raise the same error and alarm indications as local
peripheral equipment.

4. FAULT CLEARING

4.01 Fault clearing begins with the flowchart in this
section. The steps in the flowchart are

designed to isolate the fault with the use of programs
33 and 62 and then to replace the defective
apparatus.

4.02 Precautions. Circuit packs in an RPE network
loop should not be changed without disabling

the loop according to the following procedure:

(1) load overlay 33 (RPD),

(2) issue DISL L command (see 553-2001-505 for
more detail),

(3) change circuit pack,

(4) issue ENLL L command.

If a pack has been changed while the loop was
enabled, the loop should be re-enabled in two steps:

(1) disable the loop (DISL L),

(2) enable the loop (ENL L).

Other precautions are listed in 553-2001-505 and
should be followed while replacing faulty apparatus.

Page  3
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4.03 Option Switches. 553-2601-200 gives the
option switch settings on the QPC62 and

QPC99  circuit packs. When replacing these packs,
the option switches on the replacement pack must be
set accordingly.

4.04 Power. Carrier shelves are powered by a
QBL 14 power distribution box (see

553-2601-200 for connections and wiring). If the
power fault lies elsewhere, refer to the fault-clearing
procedures for the power supplies given in

’ 553-  2YYl-520.
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4.05 Faceplate Layout. Figure 4-l depicts the
faceplates of circuit packs located on the local

and remote carrier shelves. Table 4-A give,s the
functions of the switches and the meanings of the
LEDs  on each faceplate.
4.06 Disabling Loop for Testing. An RPE loop

uses two carrier links. If a fault can be isolated
to one carrier link, the suspected link should be
disabled. In this case the traffic  handled by a single
link is 360 ccs. Fault clearing can then be done with
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TABLE 4-A
CIRCUIT PACK LED

LED Designation

System is normal and operating on STATE B .
If unable to switch to STATE A, out Carrier 1 has failed.

Incoming Carrier 1 has failed.

lncomrng  Carrier 0 has failed.

Both Incoming Carriers have failed.

Both incoming Carriers have failed.

Carrier looping test in progress on Carrier 1.

Carrier looping test in progress on Carrier 0.

Loop is manually disabled, disable switch in disable position.
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STARTc
THIS IS THE STARTING
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Flowchart 4-l - RPE Fault-Clearing Procedures
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I ENTER
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F R O M  S H E E T  3
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F R O M  S H E E T  4 F R O M  S H E E T  6
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5. CARRIER FAULT CLEARING

RADIO CARRIER SYSTEM

5.01 The considerations for clearing faults in land
carrier systems also apply to radio links. The

radio link should meet Tl interfacing specifications
and any cable connections between the radio and the
RPE should meet the same requirements as for
ground links.

LAND-LINE CARRIER SYSTEMS

5.02 Due to the number of carrier systems
available, this section can only give general

ideas for clearing faults in carrier systems. Clearing
carrier faults requires:

l a general understanding of carrier systems

0 oscilloscope

e carrier line test set

o complete documentation for the carrier
system.

Figure 5-  1 shows a simplified organizational diagram
of an RPE carrier system. The system can be
partitioned at any of several points to determine
whether any component (ORB, line repeater, etc. ) is
causing the fault. To assist in this, the SL-1 RPE
system has a facility to inject test patterns at the
ROUT jacks in the QPC99  (Fig. 5-2).

LOOPING OPTIONS

5.03 An RPE system has several looping options
available to aid fault location. These options

are illustrated in (Fig. 5-l).

RPE Looping Options

l The system can be tested by looping the
signal at the peripheral buffer (D). Load
overlay 32 and refer to 553-2001-505 for a
list of available commands.

COMMON CAUSES

5.04 Possible causes of carrier faults can included:

OF FAULTS

l Trq@c and Pattern Changes. Each digital
repeater regenerates the clock from the
incoming signal. When the loop is idle, a high
density of 1s  is put into the line, making clock
recovery easier. Under traffic conditions the
signal density decreases, making clock
recovery more difficult. If faults occur when
traffic is increased, there may be one or more
marginal repeaters in the carrier system, or
the clock recovery circuit at one or both RPE
ends may be mistuned.

l Shorted or partially grounded cable pair!.

l The output from the local transmitter can be
looped back into the local receiver,(A).,Load
overlay 62 and see 553-2001-505 for the
appropriate commands.

l The carrier can be looped manually and
tested from the ORB (B+C), depending on
the type of carrier system used.

Carrier Looping Options

loop when error rate exceeds one in 104

loop when DC is detected on the FLP and
error rate exceeds one in lo4

loop when the manual loop back switch
(MLP) on the QPC99  is closed.

The manual loop back (MLP) switches on the
QPC99  allow the signal from the QPC99  to be put
directly back into the carrier line and monitored at
the far end using the monitor (MON) jacks on the
QPC99  at the far end.

These options are switch-selectable on the QPC99.
The use of fault-locating filters is outlined in the
Northern Telecom Practices for the LD-1 carrier
system. Whichever carrier system is used,
documentation for it should be obtained and used to
assist in the fault clearing process.
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Fig. 5-2 - QPC99F  Maintenance Jacks and Looping Switches
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5.05 Problems may be encountered at the repeater
site itself, such as:

0

0

0

0

0

Faulty Repeater.

Faulty cable pair at the input to a
regenerative repeater, wherein signal errors
are arriving from the line.

Faulty cable pair at the repeater output
toward the next repeater location, causing
reflections and p o o r impedance
characteristics which result in errors at the
repeater.

Faulty simplex power loop, causing degraded
repeater performance or complete failure.

Faulty wiring in the repeater housing,
sometimes encountered during pre-service
testing.

TESTING THE CARRIER SYSTEM

5.06 The performance of a PCM system can be
observed either by “by eye” using an

oscilloscope or by using a test set to measure error
J density.

5.07 Error Measurement. For voice traffic, a PCM
system with 10e6  (one error in a million bits)

performance is generally considered excellent. With
10T5,  clicks may be heard, *and  lo-’ performance
results in pops, clicks and noise. At lo-  most PCM
systems go into alarm conditon.  (At this point there is
one error in only 1000 bits).

5.08 For data traffic, any system performing at less
than the 10e6  level causes problems for

customers.

l Crosstuk Every cable has its limits on the
number of PCM systems that can be safely
operated in the same sheath without
intersystem interference. Crosstalk causes

0

0

0

0

0

0

0

0

0

0

0

0

errors because of the regenerator’s inability
to decide if an induced signal constitutes a
“pulse” or not. This shows up as “pops”,
noise, and data transmission errors. The most
common crosstalk path is within the repeater
housing and within the cable near the
repeater itself due to the large difference
(32 dB  or more) between the outgoing and
incoming signal.

unbalanced cable pairs

load coils, bridge taps, or building-out
capacitors not removed

moisture in cable

defective lightning protection devices

crossed cable pairs

open or very high resistance cable pairs or
splices (continuity tests may help in locating
this).

unbalanced cable pairs

load coils, bridge taps, or building-out
capacitors not removed

moisture in cable

defective lightning protection devices

crossed cable pairs

open or very high resistance cable pairs or
splices (continuity tests may help in locating
this).

When inspecting the waveform on the oscilloscope at
various points in the carrier span, the requirements
listed in 553-2601-200, Carrier Specifications, should
be kept in mind, since any deviation from the limits
listed there causes errors or contributes to them.
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1. GENERAL

1.0 1 Certain PBX applications involve automatic
message accounting. In these cases, it is

necessary to be able to send information
automatically which identifies the parties involved in
a call to a Central Office (CO) long distance facility.
The Automatic Number Identification (ANI)  feature
of SL-1 provides this capability.

1.02 An SL- 1 system with the AN1 feature can
identify the stations involved in an outgoing

toll call and automatically send this information by
Multifrequency (MF) signaling over Central
Automatic Message Accounting (CAMA)  trunks to

toll-switching CAMA,  Traffic Operator Position
System (TOPS), or Traffic  Service Position System
(TSPS) offices. The called number information is sent
first, followed by the calling number information.

1.03 This practice outlines the functions, c
interconnections, characteristics, operation,

and maintenance of the Automatic Number
Identification (ANI)  feature of the SL-1  Business
Communications System. The information is
intended to be used as a guide when designing or
engineering the connection of customer-provided
apparatus to the trunk circuit.

Page l-l
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2. DESCRIPTION

S I G N A L I N G

2.01 The signaling method used to send AN1
information to the CO can be E&M, DX, or

loop signaling. The SL-1 AN1 supports three basic
methods: Bell, NT400, and NT500.

(1) The  Bell Method can be used to interface SL-1
to:

0

0

0

Bell system TOPS, TSPS;  or CAMA  offices,

Strowger Automatic Toll Ticketing @ATT)
systems types 57, 59, 62, and 70A; these
systems can be made to accept l+ and 0+
calls from SGl using MF pulsing by means
of customer-provided adapter circuitry,

Stromberg Carlson  Ticketing Systems.

(2) The NT400 method (modes A and B) provides
interface to Northern Telecom NT400

ticketing system. Mode A repeats the toll access
code (0 or 1) in the called number, whereas
mode B does not.

(3) The NT500 method (modes A, B, C) provides
interface to Northern Telecom NT500

ticketing systems. Mode A is used with central
offices that use MF outpulsing, combined trunk
groups, and repeats the access code (0 or 1) in the
called number format. Mode B does not repeat the
access code. Mode C is used in offices with MF
outpulsing and trunk groups dedicated only to l+
or 0+ calls.

2.02 The difference between the Bell method and
the NT400/500  method is in the supervisory

signals and in the formatting of called and calling
number information. The differences between the
NT400 and NT500 method are also in the
formatting. Tables 2-A, 2-B, and 2-C summarize the
possible combinations of trunk types and AN1
methods.

2.03 The MF sender enables the SL-1 to outpulse
automatically up to 16 digits (including

starting and ending digits, called KP and ST
respectively) independently in each of the 30
permissible time slots of a network loop.

SECTION 553-261 I-200

2.04 The type of trunk packs required depends on
the type of signaling required.

0

0

For E&M/DX signaling, the QPC71 E&M/
DX/paging trunk circuit pack is used. It does
not have to be modified for use with the AN1
feature. Refer to 553-2001-187 for a
complete description of this trunk circuit
pack.

For loop signaling, the QPC72 loop signaling
trunk circuit pack is used. The appropriate
switch settings are shown in Fig. 2-4.
Connections are the same as those described
in 553-2001-186.

2.05 These two types of trunks provide
compatibility with the signaling and

supervision requirements of CAMA  and CCSA
trunks, and provide a path for the eventual analogue
transmission of the MF tones, and for speech
transmission.

CALLING AND CALLED NUMBER
I N F O R M A T I O N

2.06 The called number information always
includes the number dialed (typically 7 or

10 digits). It may also include the toll access code
(typically 0 or 1). If MF sending is used, additional
control signals are sent such as KP (preparatory for
digits), or ST (end of pulsing).

2.07 The calling number information is always sent
in MF. It consists of a calling number (always

7 digits), the preparatory and end-of-pulsing signals,
and other auxiliary signals; i.e., information digit with
the Bell method, and class mark and category digits
with the NT methods.

2.08 Each customer in the SL-1 system is assigned
an AN1 Listed Directory Number (ANI

LDN). This number is used to identify the customer
to the toll office. Depending on the numbering plan,
the AN1 LDN can be a 3-, 4-, or 5-digit number. The
calling number for AN1 is obtained by combining the
AN1 LDN with one of the following:

(a) PBX: Directory (extension) number of the set.

(b) SL-1 Set: Primary DN of the set.

(c) Attendant: AN1 attendant number, specified
on a ‘per customer’ basis.

(d) Tie Trunk: AN1 trunk number, specified on a
‘per trunk group’ basis. See 553-200 l-220 for

information on how to assign these numbers in
software.
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TABLE 2-A
CALLED AND CALLING NUMBER INFORMATION FORMAT

BELL METHOD

A. DP- Sending of Called Numbers

CALLING NUMBER

CALL TYPE CALLED NUMBER REGULAR TRUNK
GROUP

SUPER TRUNK
GROUP

0 seizure - no digits KP+ID+7D+STP KP+ID+ST3P

E:;::; ;\E
KP+ID+7D+STP KP+ID+7D+STP
KP+ID+7D+ST KP+ID+7D+ST2P

01 l+CC+NN 1 l+CC+NN KP+ID+7D+ST KP+ID+7D+ST2P
Ol+CC+NN l + C C + N N KP+ID+7D+STP KP+ID+7D+ST3P
010 10 KP+ID+7D+STP KP+ID+7D+ST3P

B. MF Sending of Called Numbers

CALLED NUMBER

CALL TYPE REGULAR TRUNK
GROUP

SUPER TRUNK
GROUP

CALLING NUMBER

:+7,lOD
KP+ STP KP+ ST3P KP+ID+7D+ST
KP+7/10D+STP KP+7/10D+ST3P KP+ID+7D+ST

1+7/10D KP+7/10D+ST KP+7/10D+STZP KP+ID+7D+ST
Oll+CC+NN KP+l+CC+NN+ST KP+l+CC+NN+ST2P KP+ID+7D+ST

Ol+CC+NN KP+l+CC+NN+STP KP+l+CC+NN+ST3P
010 KP+ l+STP KP+ l+ST3 KP+ID+7D+ST

KP+ IO+& KP+ lzST3P

iit?
KP

!;P
ST2P

= operator-assisted call, more digits flialefl
1 ;p;;torrsslsted  call, no other &glts haled

= country code
= national number
= information digit
= prepare for digits signal
= end of pulsing
= premium
= identifier error
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Seizure REQ Nl REQ N2

I 1I ; II I Send
Tl Send Called No. Calling No.

I

I I ms  1 I
Off I I I I I I

SL-1 Hook - - -
1 1 I

To I I I
Far End ;

I
On I I

Hook
I

I
I I

I 1 I I

i I I
I Receive

Receive Called No. Calling No.

Far End
To
SL-1

Off I
Hook - - -

I
On I I

Hook I WNK
Or

DDL

Supervisory Timers:

Tl = 5 sec. fixed

T2 = ANI  timeout (ATO) in Route Data Block
(128-32540  ms, default 4992 ms)

Fig. 2-l - Supervisory Signals, Bell Method
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TABLE 2-B
CALLED AND CALLING NUMBER INFORMATION FORIvIAT

NT400 METHOD

MODE CALL TYPE CALLED NUMBER CALLING NUMBER

A

B

z
l+

E
l+

MP+O+7/lQD+ST
KP+O+ST

KP+l+7/lQD+ST

KPa7/lOD+ST
KP+ST

KP+7/10D+ST

KP+CAT+7D+ST’
KP+CAT+7D+ST’
KP+CAT+7D+ST’

KP+CM+CAT+7D+ST’
KP+CM+CAT+7D+ST’
KP+CM+CAT+7D+ST1

TABLE 2-C
CALLED AND CALLING NUMBER INFORMATION FORMAT

NT500 METHOD

CALLED NUMBER

MODE CALL TYPE DP SENDING MF SENDING CALLING NUMBER

A
2
l+

0+7/1OD KP+O+IS/lOD+ST
0 KP+O+ST

1+7/10D KP+  1+7/1OD+ST

KP+CAT+7D+ST’
KP+CAT+7D+ST’
KP+CAT+7D+ST’

B o+
o-
l+

not applicable
not applicable
not applicable

KP+7/10D+ST
KP+ST

KP+7/lQD+ST

KP+CAT+7D+ST2
KP+CAT+7D+ST2
KP+CAT+7D+SF

C
E
l+

mot applicable
not applicable
not applicable

KP+7/10D+ST
KP+ST

KP+‘I/lOD+ST

KP+CAT+7D+ST’
KP+CAT+7D+ST’
KP+CAT+7D+ST’

Where:

CM = 1 (for l+ calls)
= STP (for O+ calls)

CAT = XX (category digits)

Where:

x = 0, 1,...,9,  and XX is customer-defined data defining the type of long-distance call;

ST’ = ST (normal),
= ST2P (identifier failure)

ST2 = ST2P (identifier error),
= KP (station-to-station 1+),
= STP (premium Ok).

Page 2-4



SECTION 553-261 l-200

Seizure REQ Nl REQ N2

1 1 1

I I
I
I I

I
; Tl + ’ 256

Send
256 Send Called No. T2 Calling No.

I

I max. 1 ms  I max. y=YY I I
I I l I ’ I l

r

Off I
I

I I I ’ I ’
SL-1

Hook - - -

To
I I ’ I

Far-End On
I I

I
I ’

Hook I I I
I I I I I
I I I I
I I I Receive I 1
I( Tl Receive Called No. i2

I Calling No. 1 I

IHook ----h I I I I I

I I I

I I I
1 WNK 1 I I I

Or
DDL

Supervisory Timers:

T, = 5 sec. fixed
T2 = ANI  timeout (ATO) in Route Data Block

(I 28-32640 ms, default 4992 ms)

Fig. 2-2 - Supervisory Signals, NT400/500  Method

Page 2-5



SECTION 553-261 l-200

TABLE 2-D
POSSIBLE COMBINATIONS OF TRUNK TYPES AND AN1 METHODS

METHODS

TRUNK TYPE BELL N T 4 0 0  N T 4 0 0  N T 5 0 0  N T 5 0 0  N T 5 0 0
A B A B C

CAMA-MF

CAMA-DP

CCSA-MF

A A A A A A

A N N A N N

A A A A A. A

A = allowed
N = not allowed

Called Calling

PE Bus

CE Bus

Network Bus

QPCI  89 QPC50
MF Sender Network

Pack Pack

Fig. 2-3 - Hardware for ANI Feature
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IAlarm
LED

12.5 in.
(318 mm

-a/---- ($4 I-W-”

---

i I---- /-- II 1-Li5U-HI-I

- -_ - - -

- -_ - -

!!Iii&;,,

1 11  ?-- Scan And Sianal
Distributor (SSI

Option Switch Pad

I

I

Options
Switch I

1 2 3
I

Outgoing ANI  Only:

Loop Pulsing

BAT & GRD Pulsing

Other Than O/G ANI

0 0 0

0 0 l

I . I e I . I
0 Swi tch  On

0 Switch Off

Fig. 2-4 - QPC72 Loop Signaling Trunk Circuit Pack Address Switch Settings
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2.09 The calling number information is obtained
immediately before being sent. Calls that are

subsequently modified (attendant extended calls,
transfer, etc.,) are completely billed against the party
that initiated the trunk call (this practice is consistent
with SL-1 AIOD).

S O F T W A R E

2.10

(0

(2)

The software portion of the AN1 feature
performs the following functions:

provides identification of an originating,
outgoing toll call;

determines the calling station identification,. ._ . . *
and controls the signaling and supervrsron  ot

the AN1 trunk circuit according to the call
sequence described in Part 3;

(3) sets up a connection between the MF sender
.  I

and the AN1 trunk circuit;

(4) loads up to 16 digits that are to
outpulsed over the AN1 trunk into

sender;

(5) orders initiation of the outpulsing;

be MF
the MF

(6) takes down the connection between the trunk
and the MF sender and sets up the speech path

to the trunk, according to the call sequence
described in Part 3.

HARDWARE

2.11 The only hardware required for AN1 consists
of one QPC 189 MF sender circuit pack and

as many trunk circuit packs as needed. Each trunk
circuit pack is capable of handling two trunk lines.
Each MF sender pack can handle up to 1400 calls an
hour. Figure 2-3 shows a block diagram of the
hardware.

DP OUTPULSER

2.12 The capability to outpulse  at 10 or 20 pps is
provided by tone and digit switch circuit

packs. A short description of each is given in
553-2YY  l-150.

MF SENDER

2.13 The MF sender circuit pack QPC 189, located
on the CE shelf, provides for MF signaling of

AN1 digits over CAMA  trunks to toll switching
CAMA,  TOPS, or TSPS offices.

2.14 The MF sender designed for the SL-1 system
has the following characteristics:

0

0

0

0

0

2.15

2.16

which

The maximum number of digits in an AN1
string that can be outpulsed by the MF
sender is 16.

Minimum number of digits in an AN1 string
must be 2; i.e., KP + ST.

No MF signaling is permitted over time
slots 0 and 1.

Any number of MF-AN1 sequences (up to a
maximum of 30) can be outpulsed
simultaneously over various CAMA  trunks.

The first digit (usually KP) in an AN1 digit
string is pulsed for 136 ms followed by a
silent interval of 68 ms. The remaining digits
are each pulsed for 68 ms followed by 68 ms
of silence.

The MF sender is located in any one of pack
slots 3 through 11 in a QSD2 network shelf.

The MF sender has a control memory of
12 bits for every time slot and a digit buffer
contains 16 digits (4 bits each) per time slot.^ .

The processor can write into four types of registers
and read two types of registers. Data store
requirements are the same as those of a tone and Qgit
switch (2 words protected, and 55 words
unprotected). See 553-2001-15 1 for a detailed
calculation of memory requirements.
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TABLE 2-E
LOOP SIGNALING TRUNK CIRCUIT CHARACTERISTICS

C A P A C I T Y

POWER FEED

LOOP TERMINATION

P A C K  O P T I O N S

2trunks

306/306  ohms balanced, 48 V nominal

270 ohms

(a) 600/900  ohms nominal impedance,
(b)  AN1 or non-ANI,
(c) loop, or battery and ground pulsing on ANI.

EXTERNAL CIRCUIT RESISTANCE

GROUND POTENTIAL DIFFERENCE

FAR END BATTERY LIMITS

LINE LEAKAGE

P A C K  A P P L I C A T I O N S

2000 ohms max (for 16.2 mA)

+lOVmax

-42.75 to -52.5 V

30 kQ  minimum

(1) Direct In-Dialing Trunk (DID).
(2) Direct In-Dialing Direct Out-Dialing

(DID/DOD) trunk. l
(3) 2-way Dial Repeating (2DR) trunk.*
(4) Outgo@g  Automatic  Incoming Dial. (ObID)  trunk.
(5) y$.;g.;gsrnatic Number Identication

.

*  In applications 2 and 3, battery and ground pulsing is provided.
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T O

T l

r----------_-- _--- ---I Trunk Unit 0

I , v I

K l

T
i . 27OQ

1 I T
I Loop

I I
Reverse

Current Battery 1-v””
KR1  D e t e c t o r  I 1  Detecto;  1 /  b

r
I
d

-48Vwc-j

Trunk Unit 1

GRD,-48V,*lOV,+6V  4 P o w e r  )

PE Shelf
Back-
P l a n e

Fig. 2-5 - Loop Signaling Trunk Circuit Pack Block Diagram
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TABLE 2-F
SIGNAL FREQUENCIES FOR MF OUTPULSING

DIGIT OR SYMBOL FREQUENCIES (Hz)

K P
ST

STP
ST2P
ST3P

700 + 9 0 0
700 + 1100
9 0 0 + 1100
700 + 1300
9 0 0 + 1300

1100 + 1300
700 + 1500
9 0 0 + 1500

1100 + 1500
1300 + 1500

1100 + 1700
1500 + 1700

9 0 0 + 1700
1300 + 1700

700 + 1700

POWER OUTPUT - each frequency is
-6kO.7  dBm  at the MDF.

POWER VARIATION - less than 0.5 dB
between any two output frequencies.

BACKGROUND LEVEL:
Signal transmitted - any frequency other than
the two signal frequencies to be 30 dB  below
the signal frequency level;

Signals not transmitted -  50 dB  below signal
frequency.
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3. OPERATION

3.0 1 The following charts provide a description of
the AN1 call sequence. The SL-1 system

intercepts all outgoing calls over CAMA  trunks, if 1
or 0 is not dialed following the trunk access code.
This restriction does not apply to outgoing calls over
CCSA AN1 trunks.

CHART 3-l
AN1 CALL SEQUENCE (Via CAMA  MF Trunk)

STEP PROCEDURE

1 The calling party accesses the trunk group by:

l dialing the CAMA  trunk group access code

l the optional route selection mechanism for ANI,  or

l Automatic Route Selection (ARS). See 553-265 l-200.

The call is intercepted and call sequence terminated, if:

e the station is denied access to the CAMA  trunk group, or

o the station has tolI  denied (TLD) class of service and the CAMA  trunk group is not code
restricted.

If call is not intercepted, continue to Step 2.

2 An overflow tone is heard, if all trunks are busy. A free CAMA trunk is assigned, and it is
made busy for outgoing calls. An optional second dial tone is provided if the trunk group was+
accessed directly with other than a four-digit access code. The trunk is not seized at this c
time.

3 The calling party dials the called number. Second dial tone (if given in Step 2) is removed with
the first digit dialed. Invalid digits result in an overflow tone and the call sequence is terminated.

4 SL-1 can identify the last digit dialed according to the method in Table 3-A. Partial dial results in
line lockout treatment for the calling station. Otherwise, the CAMA  trunk is seized by sending
the seizure signal. Depending on the class-of-service of the CAMA  trunk, sending of the called
number is then initiated according to one of the following methods.

Immediate Start: Wait 1 second, then send the called number (go to Step 5). CAMA  MF
trunks will not normally be immediate start.

Wink  or Delay Did: A 5 second timer Tl is started. If the wink or delay dial signal is
received before Tl expires, reset Tl, wait 256 ms, and go to Step 5. If wink or delay dial
signal is not received, go to Step 8.

5 The called number information is sent using MF sending. The format of this information depends
on the method used. After completing the sending of the called number, the SL-1 number system
sets up the speech connection and starts time T2 (adjustable timer, maximum 64 seconds, default
is 5 seconds). Continue to Step 8 if the timer expires. If the timer does not expire, go to Step 6.

6 The CAMA  office sends the AN1 request signal. Timer T2 is reset. Speech connection is
removed, and the calling number information is sent (in MF). Having completed the sending of
the calling num.ber  information, SL-1  establishes the speech connection.

Chart  Continued

Page 3-l
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CHART 3-l Continued
AN1 CALL SEQUENCE (Via CAMA  MF Trunk)

STEP PROCEDURE

7 AN1 sequence is completed.

8 Timer Tl or T2 expires: the trunk trouble threshold is incremented and the trunk is released
(after 3 seconds it is made idle for outgoing calls). A second and subsequent attempts are made.

REMARKS

1 Auto dial or speed calling may be used to place AN1 calls. When used, second dial tone is not
provided.

2 The Bell method may be used to interface SL-1 to Stromberg Carlson  Type 40 systems. In such
situations, timer T2 is not set in Step 5 of the AN1 call sequence.

3 Some CAMA  offices  do not send the AN1 request signal if the call is not billable. Examples are
calls to long distance directory information and calls intercepted by an operator or recorded
announcement. If the call is completed to an operator, the request signal is replaced by answer
supervision. If not, no supervisory signal is sent. In systems operating in this way, timer T2 must
either not be set at all or be set to a sufficiently large value (maximum 64 seconds) to prevent
expiry during an intercepted call. If answer supervision is received, the AN1 sequence is aborted
and the call is established.

CHART 3-2
AN1 CALL SEQUENCE (Via CAMA  DP Trunk)

In order to minimize the post-dialing delay, the sending of the called number starts as soon as the first digit has
been dialed, and the toll office  is ready to receive. The call sequence is the same as that established in Chart 3-1,
with the following differences:

STEP PROCEDURE

1 As soon as the trunk access code has been dialed, the CAMA trunk is assigned ‘made busy’
for outgoing calls and seized. If specified by class-of-service of the trunk group, a second dial
tone is provided locally unless a four-digit access code was used. If not, a talking path is set
UP.

2 The sending of the called number is performed digit by digit. Similar to what is stated in Chart 3-
‘1, Step 4 sending does not start until the CAMA  office is ready.

Page 3-2
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Recognition of the Last Digit

3.02 The method, used by SL-1 system to identify
the last digit with CAMA  trunk operation, is

specified in Table 3-A.

SUPERVISORY SIGNALS BETWEEN
SL-1 AND TOLL OFFICE
3.03 The signaling method used with AN1 trunks

can be E&M, DX or loop signaling. The
signals that may be received and recognized by SL-1
are :

R E Q - N l Request for the called
number information.

REQ-N2

D I S C O N N E C T

HIT

BUSY-OR_ORIG

Request for the calling
number information.

This signal results in the
call being disconnected,
unless the class-of-service
specified for the Near End
is Originating P&Y
Control.

This signal is ignored by
the SL-1.

This signal is a permanent
off-hook from an idle
trunk.

TABLE 3-A
RECOGNITION OF LAST DIGIT - CAMA TRUNKS

CALL TYPE RECOGNITION METHOD

o- 4-second timer after first digit (if 0)

(O+l) Xl X2...X7 X 1 f 1,4-second  timer after X7

(O+  1) Xl X2...XlO X 1 # 1,4-second  timer after X7,
X8 dialed before timer expires

01 Xl x2...Xn first2digits=Ol,Xl#l  and
7<n<  12 4-second timer after X7, X8, X9,...Xll

011 Xl x2...Xn frrst  3 digits = 011,
7<n<  12 4-second timer after X7, X&...Xll

0 1 0 first 3 digits = 010
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4. INSTALLATION

4.01 Locations of both QPC71  and QPC72 packs
are the same as those for any trunk circuit

pack: in the Peripheral Equipment (PE) shelf. Trunk
connections are the same as those shown in
553-2001-186 and 553-2001-187.

4.02 The MF sender pack, however, must be
located in a network card position in a

Common Equipment (CE) shelf. Installation
procedures for all packs are described in
553-2YYl-210.  To test the MF sender pack for
proper operation, refer to Part 5 of this section.

4.03 Refer to 553-2001-220 and 553-2001-221 for
service change procedures for the SL- 1 system

recognition of the AN1 feature.
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5. ERROR DETECTION AND
MAINTENANCE

5.0 1 The SL- 1 system performs on-line error
detect ion by monitoring signaling

irregularities and failures. Such irregularities cause
trunk trouble thresholds to be incremented and, if
persistent, they result in a diagnostic message on the
maintenance Teletypewriter (TTY).

5.02 Testing the CAMA  trunks used with AN1
can be accomplished usin

U command in Overlay 36 f
the TRK LS C

trunk diagnostic
program 1). Another diagnostic (Overlay 46) is
provided to test the MF sender. Refer to Chart +
5-l. c

5.03 All diagnostic output messages and input
formats are explained in 553-2001-505.

CHART 5-l
TESTING THE MF SENDER

STEP PROCEDURE

1 Load overlay program 46.

2 Input the command MFS L. If the MF sender pack passes the tests, but is nevertheless suspected
of sending incorrect digits, then the TONE command should be used. To use this command, and
W-1  maintenance set input pad is required. The user presses the pad keys and listens to the MF
tones being generated.

3 Enter TONE#L#ALL##.  This causes the diagnostic to produce a lo-second burst for each
digit from 0 through 15. This is a rudimentary check to see that each digit sounds different. If
some tones sound the same, use TONE#L##  to pursue the problem further.

This command enters the user into a special input mode which causes the MF sender at loop L
to outpulse  a digit burst that corresponds to the SL-1 key depressed (see Table 6-A). This feature
allows comparision between arbitrary digits and is useful in comparing to digits suspected of
producing the same MF frequencies.

4 To return to the command input environment, either enter a END##  sequence on the SL-I set
or go off-hook, then on-hook, or press * key.
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TABLE 5-A
TONE COMMAND TABLE

SL-1 KEY DEPRESSED MF DIGIT OUTPULSED

pad key 1
pad key 2
pad key 3
pad key 4
pad key 5
pad key 6
pad key 7
pad key 8
pad key 9
pad key 0
pad key *
strip key 0
(prime DN)
strip key 1
strip key 2
strip key 3
strip key 4

b
END TONE command

10 (ST-3P)

11 (STP)
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6 .  IWFNSELECTION  (RS-ANI)

6.01 The AN1 route selection mechanism is
optional and may be used in conjunction with

the AN1 feature to route toll calls automatically over
specified trunks to toll offices, and local calls over
CO trunks to local switching offices.

6.02 The station user places all outgoing CO calls
by dialing the RS-AN1 access code, typically

‘9’,  followed by a CO directory number. If the first
digit dialed, following the access code, is 0 or 1, the
call is routed over a toll trunk group; if that first digit
is not 0 or 1, the call is routed over a CO trunk group.

OPERATION

6.03 After dialing the RS-AN1 access code, the
user receives second dial tone from SL-1. If no

digits are dialed during the next 30 seconds, dial tone
is removed and the user hears overflow tone for a
further 15 seconds. Otherwise, the second dial tone is
removed, when the first digit is dialed. The action
taken next depends upon the next digit(s) dialed, and
is specified in Table 6-A.

If * is dialed in place of any digit in the table, the * is
ignored.

If # is dialed in place of any digit in the table, the call
is intercepted by an overflow tone. The exception to
this rule is that ‘O#’  acts like a timeout on the
4-second timer.

TABLE 6-A
RS-AN1 OPERATION

DIGIT DIALED ACTION TAKEN BY SYSTEM

0 A 4-second timer is started to monitor the next digit dialed.
Routing is based on this digit, as follows:

DIGIT A C T I O N

none The timer times out and the call (0-) is routed over the
trunk group specified for 0- calls.

1 The timer is canceled and the call (IDD) is routed over
the trunk group specified for l+ of IDDD calls.

2 - 9 The timer is canceled and the call (0+) is routed over the
trunk group specified for 0+ calls.

1 The call is routed over the trunk group specified for l+ or IDDD
calls.

2 - 9 Th&call is routed over the trunk group specified for other (local)
.
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RESTRICTIONS

6.04 Tie trunks may access RS-AN1 in the same
way as stations do, but all other trunks are

intercepted.

6.05 Any type of trunk may be used for RS-ANI,
with the exception of special purpose trunks

such as paging, dictation, or recorded announcement.
Normally, however, trunk routes. of the following
types are used:

CALL TYPE I TRUNK TYPE

Ok
l+, Oil+,  Ol+,

01%
other

CAMA

CAMA
c o

DATA STORE

6.06 A data block is required for each RS-AN1
access code, specifying the trunk routes to be

used for each call type. The approximate size is seven
words. Program store is approximately 0.2k  of the
resident programs. This is an optional package. Real
time used is approximately 30 ms (basic system) for
each RS-AN1 call.

CLASS-OF-SERVICE OPTION

6.07 A new station class-of-service option,
conditionally unrestricted (CUN), is available

to enforce the placing of non-ARS handled toll calls
through the AN1 process, i.e., over CAMA  trunk
groups. See 553-2001-220 or 553-2001-221 for the
implementation of CUN.

CUN = UNR for calls placed through ARS
and for AN1 calls placed either
directly or through RS-ANI;

CUN = TLD for all other calls.

TABLE 6-B
CLASS-OF-SERVICE OPTIONS

O P T I O N E X P L A N A T I O N

U N R UNRESTRICTED
Allowed to receive calls from, and originate calls to,
exchange network (CO, FX, WATS). This includes toll
calls.

C U N CONDITIONALLY UNRESTRICTED
= UNR for calls placed through ARS (see

553-2651-200); and for calls placed through AN1
= TLD for all other calls.

C T D CONDITIONALLY TOLL DENIED
= UNR for calls placed through ARS.
= TLD for all other calls.

TLD TOLL RESTRICTED SERVICE
allowed to receive calls from exchange network;
allowed dial access to local exchange network;
allowed access to toll network via SL-1 attendant only;
denied access to exchange operator.
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NORTHERN TELECOM PRACTICES SECTION 553-2621-180
Issued: 10 March 1978

Standard N

SL-1
BUSINESS COMMUNICATIONS SYSTEM

(GENERICS 103,203 AND LATER)

AIOD C25  DATA TRUNK

(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)

FUNCTIONAL DESCRIPTION

1 .  GEXERtiL

1.01 This section outlines the functions,
interconnections, characteristics, and

operation of the Automatically Identified Outward
Dial (AIOD) C25 data trunk ‘circuit. The information
is intended to be used as a guide in designing or
engineering the connection between the SC1
Business Communications System and the station
identification frame in the Central Office (CO).

2. DESCRIPTION

FUNCTION

2.01 The AIOD C25 data trunk used in
conjunction with a 118A  interconnecting unit,

provides a connection - over a voice-grade cable pair
between the W-1  automatic number identification
equipment and the station identification frame in a
Bell System CO. This feature provides the capability
of billing outgoing toll calls to individual extension
numbers.

2.02 ~e~th.c;s-unk  circuit provides the following
..

(a) standard EIA serial binary pulses as an input
to the 118A  interconnecting unit,

(b) checks for errors in the message sent from the
Central Processing Unit (CPU) of the SL-1 to

the AIOD data trunk,

(c) relays signals regarding the status of the data
to the CPU.

PHYSICAL DESCRIPTION

2.03 The AIOD C25 data trunk is mounted on a
12.5 inch (31.8 cm) by 10 inch (25.4 cm)

printed circuit board which slides into one of the ten
slots in a Peripheral Equipment (PE) shelf. Through
an 80-pin  connector at the back of the board, the
trunk connects to the switching system and the
outside trunk circuits.

2.04 The 118A  interconnecting unit can be
powered by the SL-1, but provision is not

made for mounting any auxiliary apparatus within
the cabinets.

INTERCONNECTION WITH SHELF

2.05 The 80-pin connector on the QPC162,. AIOD
C25 data trunk plugs into an 80-line  bus

system on the back of the PE shelf (Fig. 1). These
80 bus lines feed into 7 multipin  connectors. Two
connectors link the PE shelves to other PE shelves
and to the Common Equipment (CE). Four
connectors link the line and trunk circuits to the
cross-connect terminal or distributing frame and one
feeds power to the PE from the converter shelf.

INTERFACE LEADS

2.06 Connection of the trunk circuit to the 118A
interconnecting unit is made via six leads.

Clock, data, bid, and transmit leads are passed to the
118A interconnecting unit which is connected to the
CO station identification frame by a single pair of
wires.

@Northern Telecom  Limited. 1978 Page 1
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A- Multiplex Loop
Connections to

Shelf
K

Bus Paths Other PE Sheives
and to CE Network

/-
Power

1

Connector

50-Pin Jacks for
Trunk and Line
Connections

Fig. 1 - Rear View of PE Shelf (right-hand)
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118A
Interconnecting

Unit

GND
==i

CCK 8
I 1
\ 8

CG A-

cs 8------

CBS2 -

CBS1 -

-48V

GND

66M l-50
Connecting

Block

4 = = c

4 2 = c

4 = z c

-O t-*
Note 2

66-Type
Connecting

Block

Q CDT

Q GND

Q CCK

-0 CG

-0 CBS2

-0 CBS1

t
Note 3

A258 Cable
to Peripheral

Shelf

Q -48V
JlOI

A258 Cable
to Power Converter

Shelf

, \

QPC162
AIODC25  Data Trunk

Notes: 1. Connect shields of CDT and CCK leads to ground terminals on 118A IU and SL-1 terminal. Do not connect at interface terminal.
2. 6 bridging clip.
3. Location of these terminals depends on location of the QPC162 in the peripheral shelf (Table A).
4. Pairs 10 through 19 of JlO cable from power converter shelf.

Fig. 2 - AIOD Trunk Connections
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3. CIRCUIT CHARACTERISTICS
AND LIMITATIONS

Circuits per pack 1
Options none

Signal Range 50 feet (24 AWG cable
pair)

Maximum Signal Lead
CCK Lead <2500  pf
CDT Lead (2500 pf

4. APPLICATION

4.01’ This trunk circuit interfaces with a 118A
interconnecting unit [Bell System Practice

(BSP) 463-380-1011  which in turn interfaces with a
station identification frame in the CO.

5. OPERATION

5.01 When an extension makes a toll call, the
following sequence takes place.

(a) The CPU transmits a reset command to the
data trunk. This resets all logic and enable

Signal Scan Distribution (SSD) scan points.

(b)  Depending on the previous status of the trunk,
the reset is reported to the CPU.

(c) The CPU then sends a “ready” message which
removes the reset.

(d) Removal of the reset is reported to the CPU.

(e) The CPU then sends the trunk and station
” information to the AIOD trunk in eight
messages coded in a 2-out-of-5 code.

(f) During the transmission of the trunk and
station number, the message is checked for

2-out-of-5  errors, and the CPU informed of the
result.

(g) The AIOD trunk clamps the output to the CO
to the “ones” state, if there is a 2-out-of-5

error.

(h) After transmission of the trunk and station
information to the AIOD trunk register the

CPU will send a “bid” command.

(i) The AIOD trunk initiates a “bid” request to
the CO via the 118A  interconnecting unit, and

when the transmit signal is received from the CO,
the AIOD trunk reports it to the CPU.

(i) Upon receipt of the transmit request, the
AIOD trunk begins transmission of trunk and

station information and reports the end of
transmission to the CPU.

(k) Any loss of transmit is reported to the CPU.

(m) After receiving the loss of transmit signal, the
CPU disables the scan points.

6. DESIGN CONSIDERATIONS

6.01 The AIOD trunk must satisfy all the
requirements given in BSP 463-380-101 for

the Western Electric 118A  unit with which the trunk
unit must interface. These requirements, when met,
ensure proper transmission of data to the central
offrce  station identification frame.
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Fig. 3 - Block Diagram of AIOD-C25 Data Trunk
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NORTHERN TELECOM PRACTICES SECTION 553-262 l-200
Issued: 24 February 1978

Standard N

SL-1
BUSINESS COMMUNICATIONS SYSTEM

(GENERICS 103,203 AND LATER)

AIOD C25  DATA TRUNK

(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)

DESCRIPTION, INSTALLATION, AND CONNECTIONS

1. DESCRIPTION

1.01 The AIODC25  data trunk, used in
conjunction with a 118A interconnecting unit,

provides a connection - over a voice-grade cable
pair - between the SL-1 automatic number
identification equipment and the station identification
frame in a Bell System central office. This
arrangement provides automatically identified
outward dialing capabilities to the SL-1 business
communications system. (AIOD is the abbreviation
for Automatically Identified Outward Dialing.)

Bell System Practices (BSP), 443-380-1011 and a
QPC 162 printed circuit pack, both mounted in an
SL- 1 peripheral shelf.

1.03 The QPC162, AIOD-C25 data trunk, is a
double circuit pack equipped with an

80-contact edge connector for insertion into SL-1
peripheral shelves. A faceplate equipped with two
locking devices is riveted to the front of the assembly.
The assembly code number and abbreviated name is
stencilled on the faceplate.

1.02 Connecting arrangement C25, when used with 1.04 A Light Emitting Diode (LED) on the
the SL- 1 business communications system, faceplate of the circuit pack is illuminated

consists of a 118A interconnecting unit [described in when the software has disabled the circuit.

@Northern  Telecom Limited. 1978 Page 1
4 Pages



SECTION 553-2621-200

2. INSTALLATION 3. CONNECTIONS

2.01 The QPC 162, AIOD-C25  data trunk should
be installed in position one of any peripheral

3.0 1 Connections

shelf, if available, to establish a high priority for
serving the trunk. If position one is not available, then
any other position (except the one dedicated to the
QPC64 peripheral buffer) may be used.

A I O D - C 2 5  d a t a  t r u n k  a n d  t h e  118A
interconnecting unit are made at the distributing
frame or cross-connecfing terminal. Table A shows
on which pairs the leads to be cross-connected are
found.

2 .02

(4

(b)

(cl

(4

2.03

given

Install the QPC162 circuit pack in the
following manner.

Remove the front pane1 of the cabinet, and
select the shelf and card position.

Insert the edges of the pack into the upper, and
lower aligning guides.

Push the circuit pack in until resistance is felt.

Use the locking devices to push the circuit
pack into the connector.

Install the 118A interconnecting unit (BSP
463-380- 101) and make all the connections

in Part 3 of this section.

SOFTWARE

2.04 If the AIOD trunk is installed with a new
system, the software program includes the

AIOD trunk. However, if the AIOD  trunk is added to
an existing system, the following changes must be
made.

(a) Create a new route data block for the AIOD
trunk.

(b) Create a new trunk data block for the AIOD
trunk.

(c) Ei;;ge customer data block to include AIOD

(d)  Change route data blocks.

(e) Change all trunk data blocks.

Information for creating and changing data blocks is
contained in 553-2001/2101-220  553-2001/2102-221

between the QPC 162,

3.02 Use a 66M l-50 connecting block equipped
with B-bridging clips to make the connection

between the SL-1 cross-connecting terminal and the
118A interconnecting unit.

3.03 Use D inside-wiring cable for connecting the
supervisory leads to the 118A interconnecting

unit. Use DL-1 or equivalent shielded wire for
connecting the clock and data leads (CCK and
CDT).

4. OPERATION TESTS

4.01 The operation of the AIOD trunk can be
tested by loading overlay program 41 (see

55 3-200 l/2 10 l-505 for detailed description) and
entering the commands by teletype as follows:

ENTER

LD4 1

PRINTOUT

AIOD  L S C O K

Note: L S C is the loop,
shelf, and card number of
the AIOD  trunk.

4.02 If the responseto ‘he command AIOD  L S C
is one other than OK, refer to 553-2621-500,

AIOD  Trunk Fault-Clearing Procedures.

4.03 Abort the overlay program by typing * * * *
and load the background signaling

and switching diagnostic program, (see
553-2001/2101-505.)

Page 2



118A
Interconnecting

Unit

66M l-50 66.Type
Connecting Connectrng

Block Block

4
C D T 8 ; ;

GND4
CCK 8

f \
\ 1

CG L

c s-

CBS2-

CBS1 8

-48V

- N o t e  1

I’?
\ ’cd

Note 2

Note 1
\

-o G N D

4 C D T

-0 G N D

I) C C K

-6 C G

- 0  c s

-0 CBS2

4 CBS1

f

Note 3

WC1 62
AIODX25  Data Trunk

A25B Cable
to Peripheral

Shelf

-0 -48V

-0 GND
)i Note 4

JlO

A25B Cable
to Power Converter

Shelf

Notes: 1. Connect shields of CDT and CCK leads to ground terminals on 118A IU and SL-1 terminal. Do not connect at interface terminal.
2. B bridging clip.
3. Location of these terminals depends on location of the QPC162 in the peripheral shelf (Table A).
4. Pairs 10 through 19 of JlO cable from power converter shelf.

Fig. 1 - AIOD Trunk Connections



SECTION 553-2621-200

TABLE A
PERIPHERAL SHELF PAIR-TERMINATING SEQUENCE

Note: Cable B for pack
numbers 4, 5 & 6 and
Cable C for pack
number 7, 8 & 9 are
terminated on Cable A.

Similarly Cable D
terminates pack 10
only (Pairs 1 thru 8).
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NORTHERN TELECOM PRACTICES SECTION 553-2621-500
Issued: 10 February 1978

Standard N

SL-1
BUSINESS COMMUNICATIONS SYSTEM

(GENERICS 103,203, AND LATER)

AIOD C25  DATA TRUNK

(AUTOMATICALLY IDENTIFIED OUTWARD

1. GENERAL

1.01 This section contains information which is
used to detect, isolate, and clear faults in the

FAULT-CLEARING PROCEDURES

AIOD-C25  trunk circuit. This circuit includes:

(a) a QPC162 AIOD-C25  data trunk,

(b) a 118A interconnecting unit,

(c) a station identification frame, located in a Bell
System Central Office  (CO),

(d) a cable pair connecting the 118A
interconnecting unit to the station

identification frame.

1.02 A fault must be classified according to
553-2001-515 or 553-2101-515 as an

Automatically Identified Outward Dialing (AIOD)
trunk fault, before using the fault-clearing procedures
given in this section.

2. CIRCUIT DESCRIPTION

2.01 The QPC162, AIOD-C25  data trunk is
usually located in position one of any

Peripheral Equipment (PE) shelf; however, it could be
located in any other position on a PE shelf.

2.02 The AIOD-C25  data trunk used in
conjunction with a 118A interconnecting unit,

provides a connection - over a voice grade cable pair
- between the SL-I automatic number identification
equipment and the station identification frame in a
Bell System CO. (This arrangement provides
automatically identified outward dialing capabilities

sto  the SL-I Business Communications System.)

DIALING)

2.03 When a station set makes an outgoing call on
a trunk that is arranged for AIOD,  the

Central Processing Unit (CPU) identifies the station
and trunk being used and codes this information. This

coded data is passed to the AIOD-C25  data trunk
and stored in a register.

The CPU then sends a bid command, causing a relay
to operate on the C25 trunk. The trunk signals the
118A interconnecting unit via the CS and CG leads
to notify the CO that a call is in progress, and station
and trunk data is to be sent. The CO, when ready,
returns a transmit request which is signaled back to
the C25 trunk via the 118A interconnecting unit by
means of a contact closure on the CBS1 and CBS2
leads.

On receipt of the transmit request the C25 data trunk
transmits binary data over the CCK and CDTleads
to the interconnecting unit where the information is
converted to Frequency Shift Keying (FSK) signals
for transmission to the CO. When all the information
has been transmitted, the SL-1 CPU and the CO are
notified. Any errors in the data being transmitted are
also signaled to the CPU and CO. The end of
transmission is signaled by the removal of the bid
request, which opens contacts across leads CS and
CG. The CO acknowledges this by removal of the
closure on leads CBS1 and CBSZ.

3. FAULT CLEARING

3.01 All SL-1 fault clearing must begin in 553-
2001-515 or, for the SL-I VL in

553-2101-5 15 to ensure that faults are cleared in the
most effective manner.

3.02 If the only fault is the AIOD  trunk, the
flowchart leads to this section after checking

that there are no power or common equipment faults.

@Northern Telecom Limited. 1978 Page 1
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SECTION 553-2621-500
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PRACTICE 553-2631-100
Issued: 84 07 01

Standard

Printed in U.S.A.

BUSINESS COMMUNICATlONS  SYSTEM

SL-l*

CALL DETAIL RECORDING (CDR.)
DESCRIPTION

CONTENTS PAGE

1 . GENERAL . . . . .._......................._...........  1-l

2. DESCRIPTION . . . . . . . . . . . . . . . . . . . . 2-1

Reason for Reissue: This practice is reissued to create
Appendices 1, 2 and 3 for SL-1 software Generics X08,  X11  and X37,
respectively, which describe the CDR feature as used with those
generics.

* SL-I is a trademark of Northern Tclccom  Ltd.
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PRACTICE 553-2631-100

1. GENERAL

ASSOCIATED NTP

1.01 The Call Detail Recording (CDR)  feature is an optional software
package of the SL-1 Business Communications System which provides
information on incoming and outgoing calls for accounting and
administration purposes. The information is assembled by the SL-1
software and sent out via a Serial Data Interface (SD11  port on the SL-1
to any RS-232-C-compatible output or storage device. Examples of
these are:

0 TTY or printer output device

l Single/Multi-Port CDR storage system

l Mini-CDR storage system

1.02 This practice provides an overview of the CDR feature used in the
SL-1 system. CDR can be used with all SL-1 software generic streams.
Detailed information for CDR information processing for the three
current generic streams of SL-1 are contained in the following
appendices:

l Generic X11 - Appendix 1 to 553-2631-100

0 Generic X08  - Appendix 2 to 553-2631-100

l Generic X37 - Appendix 3 to 553-2631-100

1.03 Detailed information on CDR storage systems is provided in the
following documents:

Single/Multi-Port CDR Storage Systems.

l 553-2631-110 - Description

l 553-2631-210 - Installation

l 553-2631-310 - Operation

0 553-2631-510 - Maintenance and Fault Clearing

Mini -CDR  Storage System.

l 553-2631-111 - Description

0 553-2631-211 - Installation

0 553-2631-311 - Operation and Maintenance

Page l-1
1 Page
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PRACTICE 553-2631-100

2. DESCRIPTION

RECORD GENERATION

RECORD OUTPUT AND
STORAGE

PACKAGING

SINGLE/MULTI -PORT
CDR TAPE STORAGE
SYSTEM

2.01 The CDR feature in its basic form comprises the CDR software
which. if ordered, is delivered with the SL-1 program. This software
contains the programs necessary to gather data and produce the call
records.

2.02 A call record is a sequence of data that describes an event in call
processing, such as a call initiation, call transfer or conference, and call
termination. For example, if an SL-1 user goes off-hook and dials a
toll call (and the CDR feature is configured to record toll calls), a
‘start’ record is produced showing the time, date, identity of the user,
digits dialed, and various other data pertaining to the call. When the
user goes on-hook, an ‘end’ record is generated showing the time, date,
identity of the user, etc. By matching the start’ and ‘end’ records for
the user, the duration of the call can be calculated, and various other
data, such as the number called, can be determined by inspection.

2.03 If calls are transferred or modified in some other way that would
have an influence on costing or cost assignment, records for these
events are also generated as the events take place. (Read the appropriate
Appendix to this practice for more information on call modification in
CDR. )

2.04 CDR records can be output on any RS-232-C-compatible device,
such as a TTY or printer for hard-copy reports (see Fig. 2-11,  or stored
on tape for downstream processing at some future time.

2.05 TTY or printer output uses the standard ASCII character set. In
general, one CDR record takes up one line on a printed page. although
certain records may require two or more lines. (See the appropriate
appendix for details on output formats for the current generics. For
previous generics, see Table 2-A.)

2.06 The CDR software and hardware equipment packages to be
ordered by a customer depend on the software generic and release to be
used by the customer. Consult 553-2201-150  for packaging and ordering
information.

2.07 This hardware option consists of a single equipment cabinet (see
Fig. 2-2) that contains a Central Processing Unit (CPU), a 9-track
magnetic tape unit and tape control circuitry. The Multi-Port system is
capable of storing call records from a maximum of 12 SL-1 systems,
and the Single-Port system is restricted to one SL-1 system.

2.08 The CDR system collects the call records from the SL-1 system(s),
formats them into blocks, and stores the blocks on tape at 1600 bytes
per inch in industry-standard Phase-Encoded format. When the tape is
full, it is removed from the CDR tape drive and sent for processing
into CDR reports for billing, administration. etc.

2.09 The SD1  cable between the SL-1 and the CDR cabinet can be up
to 15.24 m (50 ft.) in length. Beyond this distance, modems are
required.

Page 2-l
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Example of CDR TTY Printout
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Fig. 2-2
Single/Multi -Port CDR Tape Storage System
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PRACTICE 553-2631-100

Table 2-A
TTY OUTPUT FORMAT (GENERICS X04,  X05,  X07  AND X09)

CHARAC -
TER
POSITION

NAME FORMAT DEFINITION

1 RECTYPE

2 <blank>

3-5 RECNO

6 <blank>

7 - 8 CUSTNO

9 <blank>

10-15 O R I G I D

1 6 <blank>

17-22 TERID

2? <blank>

24-29 AUXID

3 0 <blank>

31-41 TIMESTAMP

4 2 <blank>

43-50 DURATION

5 1 <blank>

52-76 DIGITS

43-76 DURATION

Y

xxx

xx

TRRMMM or
DNXXXX or
ATTNXX or
CFLLNN

TRRMMM or
DNXXXX or
ATTNXX or
CFLLNN

s.cc.u

MM/DD-HH:MM

HH:MM:SS

XXX...X or
A-XXX...X

xxx...x

Record Type.

Blank space

Record Sequence Number

Blank space

Customer Number

Blank space

C$$ating  Identification:

Station Directory Number
Attendant Number
Conference Number

Blank space

Terminating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Blank space

Auxiliary Identification

Blank space

Timestamp

Blank space

Duration

Blank space

Digits Dialed:
Up to 23 normal digits
Route Selection was used

14 Authorizaton code digits or
23 Charge Account digits or
23 Calling Party Number digits
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POWER
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Fig. 2-3
Mini-CDR Tape Storage System

M I N I - C D R  T A P E
STORAGE SYSTEM

2.10 This hardware option is used only in smail systems (e.g., SL-1 MS)
and consists of a second QUW9  Tape Unit (see Fig. 2-3) installed in the
SL-1 CE cabinet. Call records are stored in system memory, then
transferred to the Mini-CDR tape unit in block form. The stored
records can then be polled from another device capable of storing or
printing the data. The same SD1  port.  is used to initiate polling and to
transfer the polled information. Once begun, the polling operation must
be allowed to complete, or the polling procedure must be repeated.

2.11 The Mini-CDR  tape cartridges store information in a special
format that is SL-1 standard, not industry standard. Therefore. these
tapes can be read only by the SL-1 tape controller circuitry.
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Issued: 85 09 31
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Printed in U.S.A. ’ Northern Telecom Limited 1984

INTEGRATED SERVICES NETWORK
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APPENDIX 1 TO 553-2631-100

1. GENERAL

1.01 The Call Detail Recording (CDR)  feature is an optional SL-1
software package which provides a record of selected calls for
accounting and administration purposes. The basic CDR call records
include the identity of the called and calling parties and the duration of
the call. Additional records are generated when certain SL-1 features
are used (e.g., conference, authorization codes) or by certain system
events (e.g., initialization, change of system time clock).

1.02 The CDR call records are assembled by system software and sent
to an EIA RS-232-G-compatible  device such as a teletypewriter (TTY)
or to one of the available CDR storage equipment packages.

1.03 This practice describes the operation of the CDR feature for
Generic X11 up to Release 7. A general description of CDR and a list+
of associated NTP can be found in 553-2631-100.
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APPENDIX 1 TO 553-2631-100

2. FEATURES AND OPTIONS

BASlC CDR SOFTWARE 2.01 The basic CDR software package is required to generate the call
PACKAGE records. This package is always required and has the following features:

(a)

(b)

(c)

(d)

(4

(f)

(Is)

Multicustomer Operation. Allows each customer within a single
SL-1 system to individually select the CDR feature and its options.
The feature is enabled or disabled on a customer basis in the
Customer Data Block (overlay 15).

Call Types. Each customer may select for call recording any
combination of the following call types on a trunk route basis:

l all incoming trunk calls

l all outgoing trunk calls

l all outgoing toll calls (toll calls are defined as those calls in
which the first or second digit dialed after the trunk route
access code is a digit 1 or 0)

Multiple Appearance Directory Numbers (MADN).  As a
customer option, a MADN may be supplemented by an auxiliary
identification (AUXID) giving the shelf, card and unit of the
originating set. An AUXID field is provided only if the originating
set has a MADN as the prime DN. If a call originates from a
MADN which is not the prime DN, the prime DN is shown as the
originating ID with no AUXID field provided.

Priority to CDR. This option ensures that every call is recorded by
having idle call registers selected for CDR before being used for
call processing

Flexible CDR Digit Suppression. This option allows a customer
to suppress a flexible number of dialed digits in the Digits field of
CDR call records. The specified number of digits (0  to 32)  are
truncated from the end of the dialed digit string on both TTY and
magnetic tape outputs.

Connection Record. Connection records (Release 3 and later) are
used in the Integrated ACD/CDR Call Processing Interface feature
to inform a customer-provided computer in real-time of which
Automatic Call Distribution (ACD)  agent is connected to which
trunk. Connection records are generated on incoming calls on
connection between an agent and a trunk and on each conference
and transfer connection. The feature is implemented via a
CDR-TTY (CTY)  port which provides a data link to the
customer-provided computer.

Terminating Carriage Control. A carriage return option can be
implemented to inform a customer-provided computer that a CDR
message is complete. An additional carriage return precedes every
CDR record. A single CDR record consists of a carriage return, a
line of data then another carriage return, resulting in every other
record being a null record. This option is implemented through
service change and, when implemented, applies to all CDR TTY
ports in the system.
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OPTIONAL CDR
SOFTWARE PACKAGES

2.02 In addition to the basic CDR software package, the following
optional packages are available (selected for the type of CDR output
required):

P

4

Multi-Tenant Service (XII Release 7+). With the Multi-Tenant
package the tenant numbers of the originating and terminating
parties are included in CDR records.

CDR STORAGE 2.03 Two CDR equipment options provide for the storage of call
OPTIONS records on magnetic tape.

(a)

(b)

Cc)

(d)

(e)

(f)

CDR-TTY (CTY).  This software package is selected when it is
required to output call records on one or more
RS-232-C-compatible devices. It provides a hard copy of the call
records and may be used with the other CDR optional packages.

CDR Data Link (CLNK).  This package is required when the
Single/Multi-Port CDR storage system is used. The CLNK
software formats the call records into a form suitable for storage
on magnetic tape.

Mini-CDR (MCDR).  This package is required when CDR is used on
SL-1 M systems equipped with a second tape unit. The MCDR
software sends call records to the Mini-CDR tape unit and allows
the Mini-CDR tape unit to be polled from a TTY or storage
device.

CDR with Charge Account (CHG).  This package provides
capability for direct billing of calls to specific charge account
numbers.

CDR AUTOVON Enhancement (ACDR). This option records the
precedence level of calls made in systems equipped with the
AUTOVON feature.

2.04 Single/Multi-Port CDR Storage System. This hardware option
consists of a single equipment cabinet that contains a Central Processing
Unit (CPU), a 9-track magnetic tape and tape control circuitry. The
Multi-Port system is capable of storing call records from a maximum
of 12 different SL-1 installations.

2.05 The CDR system collects the call records from the SL-1
machine(s), formats them into blocks and stores the blocks on tape.
When the tape is full, it is removed from the CDR cabinet and sent for
downstream processing into CDR reports, billing, etc.

2.06 Mini-CDR. This option is used only in small systems (e.g., the
SL-1M)  and consists of a second tape unit installed in the SL-1 system
CE cabinet. Call records are stored in system memory and then
transferred to the Mini-CDR  tape unit in block form. The stored
records can then be polled from a TTY or any other device capable of
handling this data.
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3. CALL RECORD OUTPUT

3.01 Call records may be output on TTY (Fig. 3-l)  or on tape (Fig.
3-2).

(a) TTY Output. Each call record is output on a TTY as a single line
of data (or two lines if Multi-Tenant Service is enabled). The data
is broken up into fields, the significance of which is determined by
their position in the line. Fields are separated by one or more
blank characters. The unused fields in a given record are left
blank.

(b)  Tape Output. When call records are to be stored on magnetic tape,
they are collected in the system memory and then transferred to
the tape device as a block of 16 bit binary words via an SD1  port.
Null records are used to fill up blocks so that individual call
records do not span tape blocks.

3.02 This practice describes the 9-track Single/Multi-Port tape format.
Mini-CDR  can only be read by the SL-1 Tape Controller and then
output in the same format as TTY or 9-track tape.

3.03 For 9-track magnetic tape storage, a Tape Information Package
(PO572490)  is available. This package is used to facilitate the design of
computer programs to read the tapes, decode the call records and
produce accurate accounting reports.

RECORD CONTENTS 3.04 A call record on a TTY or printer contains the following fields
except where noted

Record Type 3.05 The Record Type (RECTYPE)  field indicates the type of call
record.

3.06 TTY Output. This field consists of a single letter identifying the
type of record:

i?
E
F
I

NM

P
S
T

Authorization Code
Charge record
End record
Connection record (Conference connection)
Initialization record
Charge for Conference
Normal record
Calling Party Number
Connection record (initial connection)
Connection record (Transfer connection)
Start Record
Timestamp record.

3.07 A C record is generated for a charge code entered either before
establishing a call, while the call is established or when charge codes are
entered prior to conferencing in each party. An M record is generated
when a charge account code is entered after a conference is completed.
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P >
I

N

N

S

N

E

T

T

T

N

S

E

06/2a
06128

06128

06128

06128

06128

06128

06128

06/28
06128

06128

10:14

10:15 00:00:20 98289124 0

00:00:12

0 0 1 00 DN4999 A00009 7.1.02.1

002

003

004

005

006

\  042 ,

00 T00004

01006 70120

00 TOO004

00 DN4999

00070 00400

00 TOO004

0035 00700

00

00

ATTN02

DN5555

C F 1 5

10:15

10:15

10:15

IN5064

-00009 7.1.02.1 00:00:22 98289124

IN5055 lo:16

lo:16

10:14

10:14

io:ia 0o:oo:oa 950260411 2

Y PRECLEVEL
00:00:16 98291112

--IT

(Note 6)

lL 1 Digits (Note 1 I
ss
MM Duration
H H

28

1
DD  D a t e

- M MI

IL 7 J
MM Time

-HH)

I

- c c  (AUXID

-s  I( Note 4)

- L L )

-TerlD
(Note 2)

- Ter Tennant
(Note 7)

-0riglD
(Notes 2, 5)

G e n e r i c  X l  1-
-0rrg  Tennant

(Note 7) N o t e s :

L  C u s t n o

U^^^^

1. Digits prefixed with ‘A’ identify an RS-ANI,  NARS, BARS, or CDP type call.
D i g i t s  p r e f i x e d  w i t h  ‘ E ’  i d e n t i f y  a  c a l l  o v e r  f a c i l i t i e s  d e s i g n a t e d  a s  e x p e n s i v e ,  a n d t h e
ca l le r  was  g iven  expens ive  route  warnrng  tone .

2 . In Generic Xl 1, the OriglD and TerlD for trunks consist of T (or A)  plus 6 digits to
account  fo r  the  expanded  (128 )  t runk  group  fea ture .

3 . TerlD for Connection records is TNXXXX, where XXXX is the shelf/card/units
( p a c k e d  f o r m a t )  o f  t h e  a g e n t  s t a t i o n .

4 . Generic Xl 1 Releases 1 to 3 have AuxlD  format of LL.S.CC.U; Xl 1 Release 4 has
format of LLL.S.CC.UU.

5 . G e n e r i c  X l  1  R e l e a s e  4  O r i g l D  f o r m a t  f o r  a  C o n f e r e n c e  r e c o r d  i s  C F L L L N N ;  e g . ,  C F O 0 6 1 5 .
6 . O p t i o n a l ;  R e q u i r e s  t h a t  A U T O V C N  f e a t u r e  b e  e q u i p p e d ;  p r e c e d e n c e  l e v e l s  4  a n d  5  a r e

n o t  p r i n t e d  o u t .

- necrype

7. When Multi-Tenant Serbice  is equipped (Xl 1 Release 7+),  the Tenant Numbers of the
originating  a n d  termlnatlng  p a r t i e s  a r e  p r i n t e d  b e l o w  t h e  O r i g l D  a n d  T e r l D  f i e l d s .

Fig. 3-1
Format of Call Records on TTY

4
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S t a r t i n g
B i t N u m b e r = 1 5 1 4 1 3 1 2 1 1 1 0 9 8 7 6 5 4 3 2 1 0 W o r d

T i m e s t a m p
(Inc  Month)

O r i g  I D

Ter ID

AuX  ID
(Note 2)

Duration

Diglts
(DIaledi

I 1 I , I I I I I I I 1 I

C u s t  N o . R@?C”O Rectype 0

(Note  1)
I I I I I I I I I I

Dav HO”: Minute ’

D i g i t s  L o s t  B i t
I I I I , I I 1 I I I

Dlgcount + Tertype Origtvpe M o n t h

I I I I

Or

A t t e n d a n t  N o .

Or

L o o p (Note 5)

I”““”  I “““IDirectorv  N u m b e r

M e m b e r R o u t e  ( N o t e  3)

Attendant No.

L o o p ( N o t e  5 )

O r i a i n a t i n a  T e n a n t N u m b e r

I , I 1 I I I I I

T e r m i n a t i n g  T e n a n t  N u m b e r

( C o n n e c t i o n  R e c o r d  Only)

I”““““““‘1
I”““““““‘1

( U p  T o  8  W o r d s )
.
.
.
.

I ” “ “ “ “ “ “ ‘ 1

AUTOVON Call
Precedence
( N o t e  4  a n d  6 )

1

2

3

3

3

3

4

4

4

4

4

G e n e r i c  X l  1

N o t e s :

1.

2.

3 .

4 .

5 .

6 .

5 ( N o t e  5 )

6 ( N o t e  5 )

5 o r  7

5, 7  o r  8

5 ,  6 .  7,8  o r  9

W o r d s  0 ,  1  a n d  2  d e f i n e  c o m p l e t e l y  t h e
f o r m a t  o f  t h e  B a l a n c e  o f  t h e  R e c o r d .

T h e  AuxlD  i s  a l l o c a t e d  o n l y  i f  e i t h e r
Origtype  or  Ter type  requ i res  i t .

P r i o r  t o  G e n e r i c  X l  1  R e l e a s e  4 ,  t h e  l o o p
f i e l d  i n  t h e  OriglD  a n d  TerlD records  i s
7  b i t s .  T h e  C O N F  f i e l d  i s  t h e r e f o r e
s h i f t e d  o n e  b i t  r i g h t .

A U T O V O N  f e a t u r e  m u s t  b e  e q u i p p e d .

M u l t i - T e n a n t  f e a t u r e  m u s t  b e  e q u i p p e d .

AUTOVON-CDR and Multi-Tenant packages
are  mutua l ly  exc lus ive .

5, 6 . ._... o r 1 6

5 , 6 , _._.. o r 1 4

Fig. 3-2
Format of a Call Record on Tape
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Record Number

Customer Number

3.06 Tape Output. This five-bit field can be O-14 in binary and
defines the type of record:

0

1

2

3

4

5

6

7

8

9

1 0

11

1 2

13

1 4

Null record

Normal record

Start record

End record

Charge record

Initialization record

Timestamp record

Normal record for RS-ANI, BARS, NARS or CDP

Start record for RS-ANI, NARS, BARS and CDP

Calling Party Number (CPN)

Authorization Code

Charge for Conference

Normal record for a call on an expensive route (MARS/BARS)

Start record for a call on an expensive route (NARWBARS)

Connection record.

3.09 The Record Number (RBCNO)  field identifies the number of the
current record in the CDR sequence.

3.10 TTY Output. This three-character field gives the record sequence
number, modulo 128, right-justified.

3.11 Tape Output. This seven-bit field gives the record number in
binary, modulo 128.

3.12 The Customer Number (CUSTNO)  field identifies the customer
associated with the call.

3.13 TTY Output. A two-character field identifies the customer number
(O-31).

3.14 Tape Output. A five-bit field identifies the customer (O-31 in
binary).

Originator Type (Tape
Only)

3.15 The three-bit Originator Type (ORIGTYPE)  field identifies the
type of apparatus that originated the call:

0 500/2500  set or SL-1 station

1 500/2500  set or SL-1 station with which AUXID is associated

2 Trunk
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3 Attendant

4 Trunks, END record expected

5 Conference.

Terminator Type (Tape
Only)

3.16 The Terminator Type (TERTYPE) field identifies the type of
apparatus to which the call was terminated. Definition of fields is the
same as for ORIGTYPE.

Originator
ldentif ication

3.17 The Originator Identification (ORIGID)  field identifies the
apparatus that originated the call.

3.16 TTY Output. The format depends on the type of equipment as
follows:

l Stations. Stations are identified in the form DNxxxx,  where xxxx is
the prime DN for the station.

l Trunks. The ORIGID field is in the format Trrrmmm, where rrr is
the route number and mmm is the member number.

l Attendants. Attendants are identified in the form ATTNxx,  where
xx is the console number (l-15).

l Conference Loops. Conference loops are identified in the form
CFlllnn,  where 111 is the loop number (O-159, O-79 prior to Release 4)
and nn is the conference number.

3.19 Tape Output. The format of the 16-bit field depends on the type
of equipment as follows:

l Stations. If the ORIGTYPE or TERTYPE fields are 0 or 1 (i.e., a
station), this field identifies the 500/2500  set DN or SL-1 prime DN
of the set that originated the call. Up to four decimal digits are+,
stored in a binary field of 16 bits.

zero is represented by binary 10 (i.e., 1010)
* is represented by binary 11
# is represented by binary 12. 4J

l Trunks. If the ORIGTYPE or TERTWE fields are 2 or 4 (i.e., the
originator is a trunk), this field is 15 bits long.

@  The trunk route number is 7 bits.

l The trunk route member number is 8 bits.

l Attendants. If the ORIGTYPE .or  TERTYPE field is 3 (i.e., an
attendant), attendant number is identified in 4 bits.

l Conference Loops. If the ORIGTYPE or TERTYPE field is 5 (i.e.,
conference), loop and conference number are identified in 12 bits:

8 bits - loop number (7  bits prior to Release 4)
4 bits - conference number.

Page 3-5



APPENDIX 1 TO 553-2631-100

Terminator
ldentif ication

3.20 The Terminator Identification (TERID)  field identifies the
apparatus on which a call is terminated. Contents are the same as for
ORIGID, with the addition of Connection records.

3.21 Connection Records. Connection records are identified in the
form TNxxxx,  where xxxx is the loop, shelf, card and unit in packed
format.

Digit Count (Tape Only) 3.22 This field gives the total number of digits dialed in 5 bits,

Digits Lost (Tape Only) 3.23 This field consists of one bit, which is set to 1 if the total digits
dialed exceeds 32.

Auxiliary ldentif ication 3.24 The Auxiliary Identification (AUXID)  field identifies the TN of
the originating station when the station has a multiple appearance prime
DN, and thus cannot be uniquely identified by ORIGID.

3.25 TTY Output. The AUXID field is in the form 1l.s.cc.u  (X11
Releases 1 to 31  or lll.s.cc.uu (X11  Release 4) and uniquely identifies
originating station loop, shelf, card and unit.

3.26 Tape Output. This field (16 bits) depends on the card density of
the originating station.

0 Single Density - XLLLLLLLSSCCCCUU (X = not used)

0 Double Density - XLLLLLLLSuccccuu

Timestamp 3.27 The TIMESTAMP field gives the date and time. Its exact
definition depends on the type of record:

Normal record - end of call

Start record - start of call

End record - end of call

Initialization record - time of system initialization

Timestamp - old or new timestamp

Transfer record - Completion of transfer

Connection record - Time of connection.

3.28 If the call started on the last day of a month and stopped on the
first day of the next month then the start day is shown as day 0 of the
next month.

3.29 TTY Output. The format is MM/DD  HH:MM  where:

MMis month (l-12)

DD is day (l-31)

HH is hour (O-23)

MMis minute (O-59)
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Call Duration

Digits

3.30 Tape Output. The timestamp field occupies 20 bits as follows:

l MONTH (4 bits) where Jan. = 1 and Dec. = 12

l DAY (5 bits) where first day of month = 1

0 HOUR (5  bits) which can be 0 to 23

0 MINUTE (6  bits) which can be 0 to 59.

3.31 The DURATION field measures the call duration in units of 2 s.
In a Normal record, this is the duration of the call from start to
disconnect. In a Start record, this is the duration of the call from start
to first feature usage at time given by TIMESTAMP. An incoming call
is deemed to start at the time of presentation to the called party. An
outgoing call starts at the time of trunk seizure (dial tone removed).

3.32 TTY Output. The output is in the form HH:MM:SS where:

HH is hour (O-23)

MMis  minutes (O-59)

SS is seconds (O-59)

3.33 Start records on TTY output do not contain a duration field.

3.34 Tape Output. DURATION takes up 16 bits, and gives a binary
count of the call duration in seconds.

3.35 The DIGITS field identifies the digits dialed, digits outpulsed, or
Charge Account code entered. Up to 32 digits can be recorded. If more
digits are dialed, only the first 16 are recorded correctly. Digit 33 and
succeeding digits are cycled over digits 17 to 32.

3.36 Route Selection. Route Selection digits (for NARS,  BARS, etc.)
are indicated if preceded by the letter A. For RS-AN1 or NARS, the
digits shown in the digits field are those that are actually outpulsed by
the system after route selection and digit manipulation. With BARS and
CDP, the digits shown are the actual digits dialed except that the BARS
access code and CDP steering code is replaced by the trunk access code.
BARS/NARS  calls placed over an expensive route are indicated by the
letter E.

3.37 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks accessed by a 2500-type  set specifies only the trunk
access code in the DIGITS field. Dictation trunks require tones to
instruct the machines at the other end. The 2500-type  set sends these
tones directly to the dictation trunk without using a call register to
store digits. As these digits are not stored in a call register, the CDR
cannot print them out. In the case of 500-type and SL-1 sets, the digits
must be stored in a call register and then a DTR translates the digits
into tones. The CDR output will therefore show all digits dialed by
these sets.

3.38 TTY Output. Up to 32 digits can be output on the terminal.

3.39 Tape Output. Each digit is stored as a four-bit word. Total digit
storage is a maximum of eight 16-bit words.
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Precedence Level

p Originating/
Terminating Tenant
Number

4
3.46 Tape Output. The Originating and Terminating Tenant Numbers
each occupy a 10 bit binary field (range 0 - 512).

Terminating Carriage 3.47 As a customer option, the SL-1 can oWput  a Line Feed (carriage
Return (TTY Only) return) character at the end of each call record.

r*RECORD  LENGTH FOR
TTY

3.48 The following formulae permit the calculation of lengths of all
TTY records in number of characters. (See Tables 3-A for a definition
of call record fields for Generic X11  Releases 1, 2 and 3, and Table 3-B
for the fields for Release 4.)

4
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3.40 The Precedence Level field for AUTOVON (PRECLEVEL) field is
output only if the AUTOVON feature package is equipped. It consists
of a single digit that represents the precedence level of an AUTOVON
call as follows:

0 AUTOVON Flash Override

1 AUTOVON Flash

2 AUTOVON Immediate

3 AUTOVON Priority

4 AUTOVON Routine

5 Non-AUTOVON calls

3.41 The AUTOVON precedence level is appended to all AUTOVON
call records except the time stamp and initialize records.

3.42 TTY Output. PRECLEVEL is a single digit appended to the end of
call records. Levels 4 and 5 (AUTOVON routine and non-AUTOVON
calls) are not output on TTY.

3.43 Tape Output. PRECLEVEL occupies a 4-bit field which gives the
precedence level (O-5) in binary.

3.44 When the Multi-Tenant Service feature is present, CDR formats
will include the originating and terminating Tenant Numbers.

,

3.45 TTY Output. A second line of data is printed. This consists of the
Originating and Terminating Tenant Numbers. The fields are located
directly under the Originating and Terminating ID fields of the CDR
record.

NORMAL RECORD = C+44+T+N+A+M

START RECORD = C+44+T+N+A+M

END RECORD = C+35+T+A+M

INITIALIZATION RECORD = C + 35 + T

TIMESTAMP RECORD = C + 35 i- T

AUTHORIZATION CODE RECORD = C + 35 + T + N + A + M
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CHARGE RECORD = C+35+T+N+A+M +I

CHARGE-CONFERENCE RECORD = C + 35 + T + N + A + M

CPN RECORD = C+35+T+N+A+M

CONNECTION RECORD = C+44+T+N+A+M

3.49 The definition of the variables are as follows:

C is the number of ASCII control characters (CR, LF, NUL)  per
record, typically 8 (9  if AUTOVON precedence level is printed out
or 23 if Multi-Tenant package is equipped).

T is 0 without AUXID; up to 12 with AUXID.

N is the number of digits to be recorded.

A is 1 if AUTOVON is equipped and call has a precedence level of 0
to 3).

RECORD LENGTH FOR
TAPE

M is 6 if Multi-Tenant package is equipped.

3.50 To separate call records within a tape block, the length of each
record must be known. The following formulae permit the calculation
of the lengths of all call records in number of words (16  bits):

NORMAL RECORD = 8 + T + CEILING (N/4) + A + M

START RECORD = 8 + T + CEILING (N/4) + A + M

ENDRECORD=7+T+A+M

INITIALIZATION RECORD = 3

TIMESTAMP RECORD = 3

AUTHORIZATION CODE RECORD = 7 + T + CEILING (N/4) +
A + M

CHARGE RECORD = 7 + T + CEILING (N/4) + A + M

;H:R;E-CONFERENCE  RECORD = 7 + T + CEILING (N/4) +

CPN RECORD = 7 + T + CEILING (N/4) + A + M

CONNECTION RECORD = 6 + T + CEILING (N/4) + A + M

3.51 The definition of the variables are as follows:

N is the number of digits to be recorded.

T is 1 if AUXID is included, 0 if not.

CEILING (N/4) is the smallest integer greater than or equal to Ni4
(e.g., if N = 29, Ceiling = 8).

A is 1 if AUTOVON is equipped. 4J
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--, M is 2 if Multi-Tenant feature is equipped.
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Table 3-A
TTY OUTPUT FORMAT (GENERIC Xl1  RELEASES 1,2 AND 3)

CHARACTER NAME
POSITION

FORMAT DEFINITION

1 RECTYPE

2 <blank>

3 - 5 RECNO

i <blank>

7 - 8 CUSTNO

9 <blank>

lo-16 O R I G I D

17 <blank>

18-24 TERID

25 <blank>

26-34 AUXID

3 5 <blank>

36-46 TIMESTAMP

4 7 <blank>

48-55 DURATION

5 6 <blank>

57-90 DIGITS

48-90 DURATION

Y

x x

TRRRMMM or
DNXXXX-  or
ATTNXX-  or
CFLLNN-

TRRRMMM or
DNXXXX-  or
ATTNXX-  or
CFLLNN-

LL.S.CC.U

MM/DD-HH:MM

HH: MM:SS

XXX...X  or
A-XXX...X
E-XXX...X

XXX...X

Record Type.

Blank space

Record Sequence Number

Blank space

Customer Number

Blank space

Originating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Blank space

Terminating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Blank space

Auxiliary Identification

Blank space

Timestamp

Blank space

Duration

Blank space

Digits Dialed:
Up to 32 normal digits
Route Selection was used
BARWNARS  call placed over expensive
route

14 Authorizaton code digits or
23 Charge Account digits or
23 Calling Party Number digits
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Table 3-B
TTY OUTPUT FORMAT (GENERIC Xl1  RELEASE 4)

CHARACTER NAME
POSITION

FORMAT DEFINITION

1 RECTYPE

2 <blank>

3 - 5 RECNO

6 <blank)

7 - 8 CUSTNO

9 <blank>

lo-16 O R I G I D

Y

x x

TRRRMMM or
DNXXXX-  or
ATTNXX-  or
CFLLLNN

1 7 <blank)

18-24 TERID

2 5 <blank>

26-36 AUXID

3 7 <blank>

38-48 TIMESTAMP

4 9 <blank)

50-57 DURATION

5 8 <blank>

59-92 DIGITS

TRRRMMM or
DNXXXX-  or
AlTNXX-  or
CFLLLNN

LLL.S.CC.UU

MM/DD-HH:MM

HHzMM:SS

XXX...X or
A-xXx.-.X
E-XXX...X

93 <blank>

9 4 PRECLEVEL X

Record Type.

Blank space

Record Sequence Number

Blank space

Customer Number

Blank space

Originating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Blank space

Terminating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Blank space

Auxiliary Identification

Blank space

Timestamp

Blank space

Duration

Blank space

Digits Dialed:
Up to 32 normal digits
Route Selection was used
BARWNARS  call placed over expensive
route

Blank space

AUTOVON Precedence Level
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Table 3-B Continued
TTY OUTPUT FORMAT (GENERIC Xl1 RELEASE 4)

CHARACTER NAME
POSITION

FORMAT DEFINITION

50-94 DURATION XXX...X 14 Authorizaton  code digits or
23 Charge Account digits or
23 Calling Party Number digits
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PTable  3-C
TTY INPUT FORMAT (GENERIC X11 RELEASE 7+)

Note 1: This format is used for F. N. Q, R and S records.

Note 2: This format is used for A, M and P records.

CHARACTER NAME
POSITION

FORMAT DEFINITION

LINE ONE

1

2

3-5

6

7 - 8

9

lo-16

RECTYPE

<blank>

RECNO

<blank>

CUSTNO

<blank>

-0RIGID

1 7

18-24

<blank> Blank space

TERID

2 5 <blank>

26-36 AUXID

3 7 <blank>

38-48 TIMESTAMP

4 9 <blank>

50-57 DURATION

5 8 <blank>

59-92 DIGITS

Y

xx Customer Number

T R R R M M M  o r
DNXXXX-  or
ATTNXX-  or
CFLLLNN

T R R R M M M  o r
DNXXXX-  or
ATTNXX-  or
CFLLLNN

LLL.S.CC.UU Auxiliary Identification

MM/DDJIH:MM Timestamp

HH: MM:SS Duration (Note 1 in preamble)

XXX-X or
A-XXX...X
E-XXX...X

4

Record Type.

Blank space

Record Sequence Number

Blank space

Blank space

Originating Identification:
Trunk
Station Directory Number
Attendant Number
Conference Number

Terminating Identification:
Trunk
Station Directory Number
Attendant Number,
Conference Number

Blank space

Blank space

Blank space

Blank space

Digits Dialed: (Note 1 in preamble)
Up to 32 normal digits
Route Selection was used
BARWNARS  call placed over expensive
route
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Table 3-C Continued
TTY INPUT FORMAT (GENERIC X11 RELEASE 7+)

CHARACTER NAME
POSITION

FORMAT DEFINITION

9 3 <blank>

9 4 PRECLEVEL

5 0 - 9 4 DURATION

X

XXX...X

Blank space

AUTOVON Precedence Level

14 Authorizaton code digits or
23 Charge Account digits or
23 Calling Party Number digits (Note 2
in preamble)

LINE TWO

l-9

10-12

13-17

<blank>

ORIGTENO

<blank>

18-20 TERTENO

Blank spaces

Originating Tenant Number

Blank spaces

Terminating Tenant Number
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4. CALL RECORD GENERATION

4.01 A simple call generates a single call record. Calls that are modified
because of certain features (e.g., call transfer, conference) generate
multiple records.

4.02 For every call to be recorded, the system software generates one
Normal record or several Start and End records. Additional record
types are generated to accommodate certain features.

4.03 The different types of call records and their application are
outlined as follows.

Normal Record INI 4.04 A Normal record is generated when a simple call is established
(whether extended or not through the attendant console) and when no
other set feature is activated. The Normal record contains the following
information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
DURATION
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

c
c

4.05 For a Normal record, all telephone set dial pad input is included
in the CDR record until such time as the End-of-Dialing (EOD)  timer
interval is exceeded or the user enters # from the set keyboard. Thus,
the dialed DN portion of the CDR record may include * symbols and
unused digits (e.g., in many cases speed call and autodial numbers
include * symbols, each of which when interpreted by the system causes
a 3 s pause to occur). A user may enter useless digits prior to the system
receiving an EOD timeout or user-initiated # entry. In such cases, the
call is completed to the correct destination but the CDR record contains
the useless digits.

4.06 When one of the Route Selection features are used, the letter A
precedes the Digits field on TTY outputs. These features are Basic
Alternate Route Selection (BARS), Network Alternate Route Selection
(NARS),  Route Selection-Automatic Number Identification W-AN11
and Coordinated Dialing Plan (CDP).  In BARS and NARS features, the
letter E precedes the TTY Digits field to indicate the call was
completed over facilities that are designated (through service change) as
expensive. The actual digits that appear in the Normal (or Start) records
depend on the Route Selection feature as follows:

l RS-ANI,  NARS - digits shown are those that are actually outpulsed
by the system after route selection and any required digit
manipulation. The actual digits dialed are reflected only if no digit
manipulation was required to process the call.

Page 4-1
9 Pages



APPENDIX 1 TO 553-2631-100

. BARS, CDP - digits shown are those that are dialed with the
exception of the BARS access code or CDP steering code which are
replaced with the trunk access code.

4.07 Incoming Calls. An incoming call answered by the attendant and
extended to a station generates a Normal record, indicating the trunk as
the ORIGID and the station as the TERID. No indication is given that
the attendant is involved in the call. When the calling party abandons
the call before the station answers, and before recall is activated, no
record is generated. However, when the call is abandoned during recall,
the attendant console is shown as the TERID. Incoming calls answered
by the attendant but not extended to a station are shown as terminating
at the attendant console.

4.08 Outgoing Calls. An outgoing call placed by the attendant
generates a Normal record, indicating the attendant console as the
ORIGID and the trunk as the TERID. However, when the call is
extended to a station, the Normal record generated indicates the trunk
as ORIGID and the station as the TERID. The Digits field includes the
station number dialed by the attendant.

4.09 Ring Again. When the Ring Again feature is activated, a record is
generated only when a trunk is seized.

4.10 TIE Trunk Operation. Calls placed over tandem TIE trunks are
billed from the time the call is answered (i.e., answer supervision is
received), rather than from the time the trunk is seized. A Normal (or
Start) record is generated only if answer supervision is received. Thus
the calling party is not charged for the time taken for outpulsing and
ringing.

Start Record (S) 4.11 A Start record is generated when a call receives treatment from
certain features of the SL-1 system. A Start record contains the
following information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMBSTAMP
DURATION (not included in TTY records)
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional. Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.12 Call Transfer. When the Call Transfer feature is activated on an
established call, a Start record is generated instead of a Normal record.
The record is generated when the transfer is completed and shows the
two involved parties immediately before the feature was activated. On
termination of the call, an End record is generated showing its final
disposition. Start records are not generated for intermediate stations
when a call is transferred more than once; CDR records, therefore, do
not indicate this occurrence.
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End Record (E)

4.13 Conference. When the Conference feature is activated in an
established call, a Start record is generated as described for the Call
Transfer feature. A subsequent Start record is generated for each CDR
trunk included in the conference. The Duration field, which appears on
CDR tape but not in TTY output, is calculated from the previous Start
record timestamp to the current Start record timestamp. Although the
sequence of related Start records generated may be altered by the CDR
processing routines, the chronological (timestamp) data remains intact
and each Start record is generated before its corresponding End record.
The End record shows the conference bridge as the ORIGID and the
conferenced  trunk as TERID.

4.14 Call Foward.  When the Call Forward feature is activated and
results in a trunk-to-trunk (tandem) call, a consecutive pair of Start
records are generated. The first record indicates the incoming trunk as
ORIGID and the call forward DN as TERID. The second record
indicates the call forwarded DN as the ORIGID and the outgoing trunk
as the TERID. Both records indicate the same timestamp and duration
data. An End record is generated at the end of the call.

4.15 Other Features. When barge-in, busy verification, privacy release
or override is applied to an established call, a Start record is generated.
Calls that would normally generate a Normal record are altered to
generate a Start record. The record indicates that a feature was
activated during the call, as well as any changes to the parties involved.
The trunk ID remains consistent throughout. An End record is
generated on termination of the call.

4.16 Each End record is associated with a specific Start record and is
generated on termination of the call. The record shows the final
disposition of the call. The timestamps on the corresponding Start and
End records can be used to calculate the Duration of a call. The End
record contains the following information:

RECTVE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
‘PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

initialization Record (1) 4.17 After a system initialization, a single record is generated to note
this occurrence and its time in the following format

RECTYPE
TIMESTAMP

Timestamp Record ITI 4.18 When the system time or date is changed from either the attendant
console or a TTY, a consecutive pair of records is generated specifying
the old and new timestamps. The first record in such a pair gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP
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4

4

4

4

Authorization Code
Record (A)

4.19 Authorization Code recording is optional and is set using overlay
24. A record is generated when the code is entered and one of the
following occurs:

l a trunk is seized

@  a local set answers Direct Inward System Access (DISA)  calls

0 a DISA call cannot be connected to a local set

0 Ring Again is activated, in which case both the ORIGID and TERID
fields are the DN associated with the station entering the
authorization code.

4.20 When authorization codes are stored as auto dial or speed call
entries, the number stored must contain the access code followed by the
authorization code only. All digits after the access code are interpreted
as authorization code digits. This record contains the following
information:

RECTYPE
R E C N O
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

Charge Account Record
(C)

4.21 The charge account record is designed to allow direct billing of
calls to specific charge account numbers. Charge account number
lengths (2  to 23 digits) are defined individually for each customer, by
using overlay 15. A charge account number, when entered either before
dialing or during an established incoming or outgoing call, causes a
Charge Account record to be generated which contains the following
information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.22 Numbers of Fixed Length. The system assumes that a charge
account number is valid when the number of digits entered corresponds
to the account number length as defined in the customer data block.
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(a)

(b)

When a charge account number is entered before establishing a call
and too few digits are entered, the system waits 30 s (15 s for
2500-type  sets) for further input. When no further digits are
entered, overflow tone is provided for 15 s, then the set is locked
out by the system. A Charge record is generated showing the
partially entered charge account number.

When a charge account number is entered during an established
call and too few digits are entered, no response is given until the
interdigit timeout occurs. Then overflow tone is provided for 15 s.
After this time, the previously established call will be reconnected.
On 500/2500-type  sets, if the user does not wait for a response and
has dialed too few digits, then each switchhook flash is interpreted
as a digit 1 until the charge account length is reached. Dial tone is
then returned and the next switchhook flash will reconnect the call.
On SL-1 sets without a charge key, if the user does not wait for a
response and has dialed too few digits, then the call is reestablished
when the DN key is depressed. However, no charge record will be
produced.

4.23 Numbers of Variable Length. SL-1 sets and attendant consoles
equipped with a charge (CHG)  key are permitted to enter charge
account numbers containing less digits than defined in the customer
data block. The Charge account number entered is accepted by the
system when the CHG key is operated. Charge account number entry is
also accepted by the system by operating a DN, call transfer or
conference key that was active before the CHG key was operated. The
CHG key may also be used to terminate an entry to correct an error or
to enter multiple charge account numbers.

4.24 Deletion of Number. A charge account record is not output by
the system unless the call involves a trunk and meets the criteria set for
CDR in the route data block.

4.25 Call Transfer. A call transferred from one set (A) to another set
(B)  generates a Start record for set A and an End record for set B when
the call is terminated. However, if set B, instead of terminating the call,
enters charge account number and subsequently transfers the call to
another set (0,  a Charge record is generated for set B. The resulting
Start and End records do not indicate set B or any other intermediate
set as being involved in the call. The Start, Charge and End records can
only be associated on a timestamp and trunk basis, the trunk remaining
consistent on all three records.
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Charge Conference
Record (MI

4.26 Charge Conference records allow the assignment of one or more
charge account numbers to one, several or all members of a conference.
Individual Start, Charge Conference and End records are generated for
each individual trunk participating in a conference call. Individual End
records are generated for each trunk as it disconnects from the
conference. The Charge Conference record contains the following
information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.27 Different Account Numbers. To assign portions of a conference
call to different charge account numbers, the account numbers must be
entered when adding a trunk to a conference and before conferencing is
completed. For-500/2500-type sets, the account number is entered after
the switchhook flash and before the trunk is dialed. For SL-1 sets, the
account number is entered after the conference key is operated, either
before or after the trunk is dialed and before the conference key is
operated a second time. The Charge Conference record generated shows
the set performing the entry, the trunk added and the charge account
number. A charge account number is entered for each trunk added to
the conference.

4.28 Single Account Numbers. When all participants in a conference
call are assigned the same charge account number, only one entry is
required. Once all the trunks are included in the conference, the charge
account number is entered in the usual manner. Separate Charge
Conference records are generated for each trunk in the conference call.

Calling Party Number
ICPN)  Record (PI

4.29 The CPN record is useful in matching telephone company billing
records of collect calls against call detail records. By operating a CPN
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the calling party number (1 to 23 digits), a CPN record is
generated. A CPN record is generated each time the CPN key is
depressed,. permitting the creation of multiple CPN records. The CPN
record contains the following information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

Connection Record 4.30 There are three types of Connection record (Release 3 and later):
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(a) Q Record. Generated when a connection is made between a’trunk
and an ACD agent.

(b) R Record. Generated when a call is transferred by an ACD agent.

(cl F Record. Generated when a conference is set up by an ACD
agent.

4.31 The appropriate Connection record is generated for each
connection made with an ACD agent linked to a customer-provided
computer. The Connection record allows agents to establish and modify
a profile of a call in progress (e.g., the caller’s name, address or other
information) which can be passed on with the call each time the call is
transferred or conferenced. This profile is entered in the
customer-provided computer and can be displayed on ACD agent
terminals. If the call is transferred or conferenced to another agent, the
call profile is output on the second agent’s terminal. The second agent
can then change the call profile as required. Further transferring or
conf erencing is treated in the same manner. When the
customer-provided computer detects a connection record, it scans the
CDR records for other connection records related to that call. Any
previously entered call profiles will be displayed on the ACD agent’s
screen. This procedure is repeated on all subsequent transfers and
conferences until the call is terminated by an agent or transferred to a
non-agent.

4.32 The Q record may be used in Voice Response Unit (VRU)
applications (e.g., 411 and 555-1212 calls) to inform the
customer-provided computer as to which trunk to connect the VRU to
play out an electronically constructed message to the caller. The agent’s
work time for the call is therefore reduced.

4.33 Connection records contain the following information:

RECTYPE
RECNO
CUSTNO
O R I G I D
TERID
AUXID (optional)
TIMESTAMP
DURATION
DIGITS
PRECLEVEL (optional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped) c
TERTENO (optional, Multi-Tenant must be equipped). c

4.34 The CDR format of Connection records is similar to the N record
except that the TERID field contains the TN (packed format) of the
agent station.

4.35 The Duration field of Connection records contains the length of
time a call had to wait before being served. Optionally, the
customer-provided computer can read this information and provide
RUSH displays on agent screens to signal that calls are waiting for an
excessive length of time.

Note: Connection records are not recorded on magnetic tape.
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4.36 Priority Connection Record. The primary use of Connection
records is to integrate the SL-1 ACD feature with the
customer-provided computer to transfer the call profile from agent to
agent. In the integrated environment, call completion consists of three
parts:

(a)  switching through a voice path

(b) informing the computer of the connection (Connection record)

(c)  having the customer-provided computer output the call profile on
the terminal of the agent receiving the call.

4.37 The time required to process all three parts of the call is
cumulative. To reduce the real-time required to complete the call,
connection records are given priority over other types of CDR records.
Priorities are assigned as follows:

l 128 ms high priority timing queue

l Network input messages

l 128 ms regular timing queue

l Ringing

l TTY input

l CDR Connection Call Processing records

0 other functions at lower priority levels (including other CDR
records).

4.38 CDR Record Sequencing. The simplest type of call to an ACD
DN is an incoming call from a trunk to an agent: i.e., the agent answers
and terminates the call, without transferring or conferencing. The
typical sequence of CDR record for this type of call is:

l Q record - indicates a connection has been established.

l N record - indicates that the call is terminated.

4.39 Calls involving transferring and conferencing generate a sequence
of Connection, Start and End records. A typical sequence of records for
transfer calls is:

l Q record - Indicates that a connection has been established.

l S record - Indicates that the first leg of the call has been
completed. Timing and other data is provided for this portion of the
call. This record is only generated for the first leg of a call.

l R record - Indicates that the call has been transferred to a second
agent. This record may appear before the S record when the first
agent disconnects after the second agent answers. Another R record is
generated each time the call is transferred to subsequent agents.
There can be any number of additional R records.
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0 E record - indicates that the call is ended. It provides timing and
other data for that call.

4.40 A typical sequence of records for conference calls is:

l Q  record - Indicates that a connection has been established.

@  F record - Indicates that a new connection has been established
between two parties for a conference.

l S record - Indicates that the conference has been set up (third party
conferenced to the call). It provides timing and other information
for the connection. Only one S record is generated.

@  F record - an F record is generated each time a conference
connection is made.

l E record - indicates that the call is ended. It provides timing and
data for that call.

4.41 Because Connection records are processed at a higher priority than
other CDR records, the actual sequence of CDR records may vary.
Connection records are always output before other types of records.
Under heavy traffic conditions, Connection records may be output five
or more seconds before other types of records. The actual sequence of
the CDR records can be determined by their serial numbers.
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5. EXAMPLES OF CALL RECORDS

5.01 This part provides examples of call records produced by various
call sequences (Table 5-A). For each example, the expected TTY  output
is given.

Table 5-A
LIST OF SAMPLE CALLS

SAMPLE
CALL

FEATURES

Charge Account, AUXID
CPN
Authorization Code
Authorization Code, Call Transfer
Charge Conference
Charge Conference
Charge Conference
Charge Account, Call Transfer
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Table 5-B
OUTPUT OF SAMPLE CALL #l

R E C  R E C  C U S  ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO lil.s.cc.uu mm/dd  hh:mm hh:mm:ss

C 0 0 8 0 0 DN7234 TO4016 007.2.04.03 09/07 10:07 123456 Note  2

N 0 1 7 0 0 DN7234 TO4016 007.2.04.03 09/07 10:07 00:02:10 99361212

Note 1: Prior to Release 4, the AUXID format was 1l.s.cc.u

Note 2: When DURATION is not recorded, the digits dialed are output in that column.

Note 3: Other unrelated call records may be inserted between these records.

Sample Call 1 5.02 Table 5-B gives an example involving the Charge Account and
AUXID features.

(1) DN 7234, a multiple appearance prime DN, dials 9-936-1212 and
enters a charge account (123456). The call is completed on trunk
group 4, member 16.

(2) The Charge Account record is generated as soon as the account
number is fully entered. The Normal record with AUXID
(loop/shelf/card/unit) is generated at the termination of the call. ,
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Table 5-C
OUTPUT OF SAMPLE CALL #2

R E C  R E C  C U S  ORIGID TERlD AUXID DATE TIME DURATION DIGITS
TYP NO NO mmldd  h h : m m  hh:mm:ss

P 025 00 TO0005 DN9876 09/07 11:lO 2019493000 Note  1

N 027 00 TO0005 DN9876 09/07 11:09 00: 12:05

Note 1: When DURATION is not recorded, the calling party number digits are output in that
column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 2 5.03 Table 5-C gives an example involving the Calling Party Number
(CPN)  feature.

(1) DN 9876 receives a collect call on trunk group 0, member 5 and
enters CPN 201-949-3000.

(2) The CPN record is generated after the calling party number is
entered and the caller has returned to the call. The Normal record
is generated at the termination of the call.
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Table 5-D
OUTPUT OF SAMPLE CALL #3

R E C  R E C  C U S  ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/dd  h h : m m  hh:mm:ss

A 0 3 9 0 0 DN3456 TO0045 09/07 11:49 12345678 Note  1

N 0 5 1 0 0 DN3456 TO0045 09/07 11:51 00:07:  15 92126823333

Note 1: When DURATION is not recorded, the authorization code is output in that column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 3 5.04 Table 5-D gives an example involving the Authorization Code
feature.

(1) DN 3456 enters an authorization code number 12345678 and dials
9-212-682-3333. The call is completed on trunk group 0, member
4 5 .

(2) The Authorization Code record is generated after the code is
entered and accepted. The Normal call record is generated at the
end of the call.
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Table 5-E
OUTPUT OF SAMPLE CALL #4

R E C  R E C  C U S  ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO mmldd  hh:mm

A 0 5 7 0 0 DN7865 TO0019 09/07 13:07 87654321

S 0 5 9 0 0 DN7865 TO0019 09/07 13:lO 9*7145559292

E 079 00 TOO019 DN3131 09/07 13:18

Note 1: Other call records may be inserted between these records.

Note 2: DURATION is not supplied but must be calculated from the TIME field of S and E
records.

Sample Call 4 5.05 Table 5-E gives an example involving the Authorization Code and
Call Transfer features.

(1) DN 7865 dials 9-*- 714-555-9292# and the call completes through
trunk 19. The call is transferred to DN 3131 but an authorization
code (87654321) is entered prior to the transfer. The call terminates
shortly after the transfer is made.

(2) An Authorization Code record is generated after the entry is
complete. When the call is transferred, a Start record is generated.
When the call is terminated, an End record is generated.
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Table 5-F
OUTPUT OF SAMPLE CALL #5

REC REC C U S  ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO Note 1 mmldd  hh:mm

C

C

S

S

c

S

E

E

E

061 0 0 DN6543 TO0016 09/07 15: 10 123456

0 6 3 0 0 DN6543 TO0045 09/07 15:ll 123457

071 0 0 DN6543 TO0016 09107 15:12 99699170

0 7 2 0 0 DN6543 TO0045 09/07 15:lO 9*212626170

073 0 0 DN6543 TO0067 09/07 15: 12 123458

0 7 9 0 0 DN6543 TO0067 09/07 15:13 92015425747

0 8 7 0 0 CFO1980 TO0067 09107 15:25

0 8 8 0 0 CFO1980 TO0016 09/07 15:31

0 9 1 0 0 CF01980 TO0045 09/07 15:31

Note 1: Prior to Release 4, the conference number in the ORIGID field had a format of
CFLLNN, e.g., CF1980.

Note 2: Other call records may be inserted between these records.

Note 3: DURATION is not supplied, but must be calculated from S and E records using the
TIME field.

Sample Call 5 5.06 Table 5-F gives an example involving the Charge Conference
feature.

(1) DN 6543 establishes a conference call with 3 other parties, entering
an account code prior to connecting each party. The parties were
connected sequentially on trunks 16, 45 and 67. The parties
disconnected in the order 67, 16 and 45.  Conference bridge 1980
was Llsed:

(2)  i;IeFt codes entered were 123456, 123457 and 123458 in that
.

(3)  The digits dialed were 9-969-9170 for the first party,
9-*-212-262+X70  for the second and 9-201-542-5747 for the
third.

(4)  A Charge Account record is generated after each entry is
completed. A Start record is generated after each party is added:
however, the first two Start records are generated together after
the system recognizes the conference situation exists. An End
record is generated as each trunk disconnects.
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Table 5-G
OUTPUT OF SAMPLE CALL #6

R E C  R E C  C U S  ORIGID TERlD AUXID D A T E  T I M E DIGITS
TYP NO NO Note 1 mmldd  hh:mm

S 103 00  DN6543  TO0016 09/07 11:17 99699170

S 1 0 4 00 DN6543 TO0045 09/07 11:17  9*2122626170

S 107 0 0 DN6543 TO0067 09/07 11:18 92015425749

M 112 0 0 TO0045 DN6543 09/07 11:19 123456

M 113 0 0 TOO016 DN6543 09/07 11:19 123456

M 115 0 0 TOO067 DN6543 09/07 11:19 123456

E 121 0 0 CF01122 TO0067 09/07 11:40

E 126 0 0 CFo1122 TO0016 09/07 11:45

E 127 00 CF01122 TO0045 09/07 11:47

Note 1: In Generic X11 Release 4, the conference number in the ORIGID field has a format of
CFLLLNN, e.g., CF01122.

Note 2: Other call records may be inserted between these records.

Note 3: DURATION is not supplied, but must be calculated using the TIME fields of S and E
records.

Sample Call 6 5.07 Table 5-G gives an example involving the Charge Conference
feature.

(1) DN 6543 places the same conference call as in sample call 4, except
this time the account code is entered after the conference has been
established and the same account code (123456) is intended to apply
to all 3 conferees. Conference bridge 1122 is used.

(2)  A Start record is generated as each party is connected. The first
two Start records are generated at the same time as the system
recognizes a conference situation.

(3) After the account code is entered a separate Charge Conference
record is generated for each trunk involved.

Page 5-7



APPENDIX 1 TO 553-2631-100

Table 5-H
OUTPUT OF SAMPLE CALL #7

R E C  R E C  C U S  ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO Note 1 mmldd  hh:mm

s 0 1 7 00 DN8765 TO0027 09/08 10: 10 99291123

S 0 1 8 0 0 DN8765 TOO037 09/08 1O:ll 99461130

M 0 2 1 0 0 TO0037 DN8765 09/08 10:12 123456

M 023 00 T O 0 0 2 7  D N 8 7 6 5 09/08 10:12 123456

C 0 3 7 0 0 DN8765 TO0047 09108 lo:27 123457

S 0 3 9 0 0 DN8765 TO0047 09/08 10:29 9*9299170

E 0 5 1 0 0 C F 0 1 1 2 2 TO0037 09/08 11:lO

E 0 5 3 0 0 C F 0 1 1 2 2 TO0047 09/08 11:lO

E 0 5 5 00 CF01122 TO0027 09/08 11:ll

Note 1: Prior to Release 4, the conference number in the ORIGID field had a format of
CFLLNN, e.g., CF1122.

Note 2: Other call records may be inserted between these records.

Note 3: DURATION is not given, but must be calculated from the TIME fields of S and E
records.

Sample Call 7 5.08 Table 5-H gives an example involving the Charge Conference
feature.

(1) DN 8765 places a conference call with 2 other parties on trunks 27
and 37. A charge account (123456) is entered after the conference
is established. Conference bridge 1122 is used.

(2) Later during the conference, a fourth party on trunk 47 is added,
but a new charge number (123457) is entered prior to adding the
fourth party.

(3)

(4)

Two Start records are generated after the conference is established

Two Charge Conference records are generated after the charge
account entry is made.

(5) A Charge record is generated after %he  new charge number is
entered.

(6) A Start record is generated after the fourth party is added.

(7) End records are generated as the trunks disconnect from the
conference.
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Table 5-l
OUTPUT OF SAMPLE CALL #8

R E C  R E C  C U S  ORIGID TERID AUXID DATE TIME DIGITS
TYP .NO  NO mmldd  hh:mm

C 0 7 6 0 0 DN6789 TO0006 09/08 11:15 123451

S 08; 0 0 DN6789 TO0006 09/08 11:16 9*2329169166

E 0 9 7 0 0 TOO006 DN6789 09/08 11:31

Note 1: Other call records may be inserted between these records.

Note 2: DURATION is not given, but must be calculated from the TIME fields of S and E
records.

Sample Call 8 5.09 Table 5-I gives an example involving the Call Transfer and Charge
Account features.

(1) DN 6789 enters account code 123451 and dials 9*232-916-9166.  The
call is completed on trunk 6 and later transferred to DN 5600.

(2) Later the call is transferred back to DN6789 and terminated shortly
after.

(3) An Account Code record is generated when the entry of the code
is complete.

(4)

(5)

When the call is transferred, a Start record is generated.

When the second transfer takes place, no record is generated as a
Start record already exists for the trunk in use.

(6) When the call terminates, an End record is generated.

(7) Note that the identity of the intermediate party (DN  5600) is lost
because an additional account code was not entered during or prior
to the call transfer.
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PTable  5-J
OUTPUT SAMPLE CALLS (MULTI -TENANT SERVICE)

4

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
T Y P  N O  NO DIALED

N 001 0 5 DN4999 A001009 27.1.02.1 06/28 lo:14 00:00:20 98289124

0 4 2 0 0 0

N 0 0 1 0 4 TO02010 DN5000 06/28 10: 15 00:00:40

0 0 0 0 0 0

s 0 0 2 0 5 TO02004 DN5064 06/28 lo:18

0 0 0 0 0 0

Note: Other call records may be inserted between these records.

Sample Call 5.10 Table 5-J gives examples of calls in the Multi-Tenant Service
(Multi  -Tenant) environment.

Record 1. DN 4999, a member of Tenant group 042, Customer 5, dials
9-828-9124. The trunk is a shared customer resource.

Record 2. DN 5000 of Customer 4 receives an incoming call. Customer
4 has not enabled Tenant Service, so all resources contain a 000 in the
Tenant Number field.

Record 3. DN 5064 of Customer 5 receives an incoming call. Customer
5 has Tenant Service enabled but the station does not belong to a
Tenant group so all resources contain a 000 in the Tenant Number
fields.
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1.  GENERAL

1.01, The Call Detail Recording (CDR)  feature is an optional software
package which provides a record of selected calls for accounting and
administration purposes. The basic CDR call records include the identity
of the called and calling parties and the duration of the call. Additional
records are generated when certain features are used (e.g., conference,
authorization codes) or by certain system events (e.g., initialization,
change of system time clock).

1.02 The CDR call records are assembled by system software and sent
to an EIA RS-232-C-compatible device such as a teletypewriter (Tm)
or to one of the available CDR storage equipment packages.

1.03 This practice describes the operation of the CDR feature for
Generic X37 Release 3i-. A general description of CDR and a list of
associated NTP can be found in 553-2631-100.
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2. FEATURES AND OPTIONS

BASIC CDR SOFTWARE
PACKAGE

2.01 The basic CDR software package is required to generate the call
records. This package is always required and has the following features:

(a)  Multicustomer Operation. This feature allows each customer to
individually select the CDR feature and its options. The feature is
enabled or disabled on a customer basis in the Customer Data
Block (overlay 15).

(b) Call Types. Each customer may select for call recording any
combination of the following call types on a trunk route basis:

0 all calls

l all answered calls

* all toll calls, North American definition (first digit after the
trunk access code is 0 or 1)

l all answered toll calls, North American definition

l all toll calls, international definition (first digit after the trunk
access code is a customer-defined toll digit)

l all answered toll calls, international definition

(c) Multiple Appearance Directory Numbers WIADN). As a
customer option, a MADN may be supplemented by an auxiliary
identification (AUXID) giving the shelf, card and unit of the
originating set. An AUXID field is provided only if the originating
set has a MADN as the prime DN. If a call originates from a
MADN which is not the prime DN, the prime DN is shown as the
originating ID with no AUXID field provided.

(d) Priority to CDR. This option ensures that every call is recorded by
having idle call registers selected for CDR before being used for
call processing

OPTIONAL CDR
SOFTWARE PACKAGES

2.02 In addition to the basic CDR software package, the following
optional packages are available (selected for the type of CDR output
required):

(a)  Wli;Y (CT% This soJft$are  package is selected when it is
t o output records on one or more

RS-232-G-compatible  devices. It provides a hard copy of the call
records and may be used with the other CDR optional packages.

(b) CDR Data Link (CLNKJ.  This package is required when the
Single/Multi-Port CDR storage system is used. The CLNK
software formats the call records into a form suitable for storage
on magnetic tape.

(c) CDR with Charge Account (CHG).  This package provides
capability for direct billing of calls to specific charge account
numbers.
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I+

4

(d)  CDR Improved Duration Resolution (CDRS).
This feature can be added only to the CTY package. It is applicable
to all outgoing CO calls on loop start trunks with answer
supervision only, providing an accuracy of 0.5 seconds on CTY
output records. The duration field, HH:MM:SS:X where X=0 or 5,
is always rounded up to a multiple of 0.5 seconds. All other calls
remain rounded in multiples of 2 seconds.
If this option is equipped but is not selected in customer overlay
15, then the duration on loop start trunks with answer supervision
is rounded to the nearest second. All other calls are in 2 second
multiples.

CDR STORAGE 2.03 Two CDR equipment options provide for the storage of call
OPTIONS records on magnetic tape.

2.04 Single/Multi-Port CDR Storage System. This hardware option
consists of a single equipment cabinet that contains a Central Processing
Unit (CPU), a 9-track magnetic tape and tape control circuitry. The
Multi-Port system is capable of storing call records from a maximum
of 12 different Meridian SL-1 installations.

2.05 The CDR system collects the call records from the Meridian SL-1
machine(s), formats them into blocks and stores the blocks on tape.
When the tape is full, it is removed from the CDR cabinet and sent for
downstream processing into CDR reports.
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3. CALL RECORD OUTPUT

RECORD CONTENTS

Record Type

3.01 Call records may be output on TTY (Fig. 3-l)  or on tape (Fig.
3~2).

(a) TTY Output. Each call record is output on a TTY as a single line
of data. The data is broken up into fields, the significance of
which is determined by their position in the line. Fields are
separated by one or more blank characters. The unused fields in a
given record are left blank.

(b) Tape Output. When call records are to be stored on magnetic tape,
they are collected in the system memory and then transferred to
the tape device as a block via an SD1  port. Null records are used to
fi;,,us blocks so that individual call records do not span tape

.

3.02 For 9-track magnetic tape storage, a Tape Information Package
(PO572490)  is available. This package is used to facilitate the design of
computer programs to read the tapes, decode the caI1  records and
produce accurate accounting reports.

3.03 A call record on a TTY or printer contains the following fields
except where noted.

3.04 The Record Type (RECTYPE)  field indicates the type of call
record.

3.05 TTY Output. This field consists of a single letter identifying the
type of recbrd:

A Authorization Code

C Charge record

E End record

I Initialization record

N Normal record

M Charge for Conference

P Calling Party Number

S Start Record

T Timestamp  record.

3.06 A C record is generated for a charge code entered before
establishing a call, while the call is established or when charge codes are
entered prior to conferencing in each party. An M record is generated
when a charge account code is entered after a conference is completed.

3.07 Tape Output. This five-bit field can be O-14 in binary and
defines the type of record:
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>

I

N

N

S

N

E

T

T

T

N

S

E

l-- Rectype

001 00 D N 4 9 9 9 A 0 0 0 0 9

01992 3 9 8 4 0

002 00 T O 0 0 0 4 D N 5 0 6 4

0 1 0 0 6 2 0 1 2 0

003 00 T O 0 0 0 4 D N 5 0 6 4

004 00 D N 4 9 9 9 T O 0 0 0 9

0 0 0 2 0 0 0 4 0 0

005 00 TOO004 D N 5 0 5 5

0 0 3 5 0 0 7 0 0

006 00 ATTNOS  A 0 0 0 0 3

J \oo240/ \ ‘ 0 0 0 0 1
DN5555 A00001

I Cl il5 AO( II

(Ill. 1 1 5 8 )

L

Meter Overflow1 krlD
- ( N o t e  2 )

L C a l l  C h a r g e  Notes:

1.02.1

1.02.1

06128 IO:14

06/28 10:15 00:00:20.0  9 8 2 8 9 1 2 4

06128 IO:15 00:00:12.0

06128 IO:15 00:00:17.0

06128 IO:15 00:00:22.0  9 8 2 8 9 1 2 4

06/28 IO:16 00:00:25.0

06128 IO:16

06128 IO:14

06128 10:14

06128 IO:18 00:00:07.0  9 5 0 2 6 0 4 1 1

06/28 00:00:17.5  \_98291112  ,

00:00:40.0
A A  AA

- M M
HH  T i m e

LDD]  1
- M M

Date

Generic X37

L ( N o t e  I)
OriglD 1. Call charge and pulse count fields only appear for normal and END records, and when the

- Total%k~?!ount

PPMICDR  options are active.
2. An ‘A’ in the OriglD  or TerlD  fields indicates a call over trunk with answer supervision.

The duration is from the time answer supervision is received to the disconnect time.

- CustndNOfe  ’ )
3. Digits prefixed with ‘A’ identify an ARS or RS-ANI  type call.

4. An additional row of time .Q or .5 seconds is added to the records if the optional feature,

n---- CDR Improved Duration Resolution, is used.
- necno

Fig. 3-1
+  Format of Cal I Records on TTY
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Bit  N u m b e r  =

T i m e s t a m p
(lnc  M o n t h )

Orig ID

I

T e r  I D

1 5 1 4 1 3 1 2 1 1 1 0 9 8 7 6 5 4 3 2 1 0

Ret ;Ypel I

S t a r t i n g
Word

0

/ N o t e  1)

1

Digits Lost Bit Gener ic  X37

D i r e c t o r y  N u m b e r

Or

A t t e n d a n t  N o .

I ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ IDirectorv  N u m b e r
I 1

Or

A t t e n d a n t  N o .

A U X  I D  ( N o t e  21

D u r a t i o n

Digits (Dialed)

P P M  C o u n t

Call Charge

Meter  Over f low

I ’ ’ ’ n ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ I
V”““““““”(Up To 6 Words)

1 ...

5

5  o r  6

6 or  7

11 or 12

1 3

1 4

1 5

N o t e s :

1. Words 0,l  and 2 define completely the
format of the Balance of the Record.

2. The Aux ID is allocated only if either
Origtype  or Tertype  requires it.

Fig. 3-2
Format of a Call Record on Tape
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0 Null record

1 Normal record

2 Start record

3 End record

4 Charge record

5 Initialization record

6 Timestamp record

7 Normal record for AN1 or RS-AN1

8 Start record for AN1 or RS-AN1

9 Calling Party Number (CPN)

10 Authorization Code

11 Charge for Conference

Record Number 3.08 The Record Number (RECNO)  field identifies the number of the
current record in the CDR sequence.

3.09 TTY Output. This three-character field gives the record sequence
number, modulo 128, right-justified.

3.10 Tape Output. This seven-bit field gives the record number in
binary, modulo 128.

Customer Number 3.11 The Customer Number (CUSTNO)  field identifies the customer
associated with the call.

3.12 TTY Output. A two-character field identifies the customer number
(O-31).

3.13 Tape Output. A five-bit field identifies the customer (O-31 in
binary).

Originator Type (Tape
Only)

3.14 The three-bit Originator Type (ORIGTYPE)  field identifies the
type of apparatus that originated the call:

0 500/2500  set or SL-1 station

1 500/2500  set or SL-1 station with which AUXID is associated

2 Trunk

3 Attendant

4 Trunks, END record expected

5 Conference.
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Terminator Type (Tape
Only)

3.15 The Terminator Type (TERTYPE) field identifies the type of
apparatus to which the call was terminated. Definition of fields is the
same as for ORIGTYFE.

Originator
ldentif ication

3.16 The Originator Identification (ORIGID)  field identifies the
apparatus that originated the call.

3.17 TTY Output. The format depends on the type of equipment as
follows:

@  Stations. Stations are identified in the form DNxxxxxx,  where
xxxxxx is the prime DN for the station.

l Trunks. The ORIGID field is in the format Trrmmm, where rr is the
route number and mmm is the member number.

l Attendants. Attendants are identified in the form ATTNxx,  where
xx is the console number (l-15).

l Conference Loops. Conference loops are identified in the form
CFllnn,  where 11 is the  loop number (O-79) and nn is the conference
number.

3.15 Tape Output. The format of the 24-bit field depends on the type
of equipment as follows:

0 Stations. If the ORIGTYPE or TERTYPE fields are 0 or 1 (i.e., a
station), this field identifies the 500/2500  set DN or prime DN of
the SL-1 set that originated the call. Up to six decimal digits are
stored in normal hexadecimal format, with the exception of:

zero, which is represented by hex A
*, which is represented by hex B
#, which is represented by hex C.

l Trunks. If the ORIGTYPE or TERTYPE fields are 2 or 4 (i.e., the
originator is a trunk), this field is 15 bits long.

l The trunk route number is 7 bits.

l The trunk route member number is 8 bits.

l Attendants. If the ORIGTYPE or TERTYBE  field is 3 (i.e., an
attendant), attendant number is identified in 4 bits.

l Conference Loops. If the ORIGTYPE or TERTYPE field is 5 (i.e.,
conference), loop and conference number are identified in 11 bits:

7 bits - loop number
4 bits - conference number.

Terminator
Identification

3.19 The Terminator Identification (TERID)  field identifies the
apparatus on which a call is terminated. Contents are the same as for
ORIGID.

Digit Count (Tape  Only)

Digits Lost (Tape Only)

3.20 This field gives the total number of digits dialed in 5 bits.

3.21 This field consists of one bit, which is set to 1 if the total digits
dialed exceeds 23.
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Auxiliary ldentif ication 3.22 The Auxiliary Identification (AUXID)  field identifies the TN of
the originating station when the station has a multiple appearance prime
DN, and thus cannot be uniquely identified by ORIGID.

3.23 TTY Output. The AUXID field is in the form s.cc.u  and uniquely
identifies originating station shelf, card and unit.

3.24 Tape Output. This field (16  bits) depends on the card density of
the originating station.

l Single Density - XXXXXXXXSSCCCCUU  (X = not used)

l Double Density - -UCCCcuu

Timestamp 3.25 The TIMESTAMP field gives the date and time. Its exact
definition depends on the type of record:

Normal record - end of call

Start record - start of call

End record - end of call

Initialization record - time of system initialization

Timestamp  - old or new timestamp

3.26 If the call started on the last day of a month and stopped on the
first day of the next month then the start day is shown as day 0 of the
next month.

3.27 TTY Output. The format is MM/DD  HH:MM  where:

MMis month (l-12)

DD is day (l-31)

HH is hour (O-23)

MMis minute (O-59)

3.28 Tape Output. The timestamp field occupies 20 bits as follows:

MONTH (four bits) where Jan. = 1 and Dec. = 12

DAY (five bits) where first day of month = 1

HOUR (five bits) ‘which can be 0 to 23

MINUTE (six bits) which can be 0 to 59.
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Call Duration

Digits

3.29 The DURATION field measures the call duration in units of 2
seconds or 0.5 seconds for optional CDR software package CDR5.  In a+
Normal record, this is the duration of the call from start to disconnect.
In a Start record, this is the duration of the call from start to first
feature usage at the time given by TIMESTAMP. An incoming call is
deemed to start at the time of presentation to the called party. An
outgoing call starts at the time of trunk seizure (dial tone removed). In
an End record, the time the call is presented to the last party until
disconnect of that call is given in the duration field.

3.30 TTY Output. The output is in the form HH:MM:SS.X where: c

HH is hour (O-23)

MMis minutes (O-59)

SS is seconds (O-59)

X is one half second (0  or 5)  for optional package CDR5. c

3.31 Tape Output. DURATION takes up 16 bits, and gives a binary
count of the call duration in seconds.

3.32 The DIGITS field identifies the digits dialed, digits outpulsed, or
Charge Account code entered. Up to 23 digits can be recorded. If more
digits are dialed, only the first 16 are recorded correctly. Digit 24 and
succeeding digits are cycled over digits 17 to 23.

3.33 Route Selection. Route Selection digits (for ARS or RS-AN11  are
indicated if preceded by the letter A. The digits shown in the digits
field are those that are actually outpulsed by the system after route
selection and digit manipulation.

3.34 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks accessed by a 250~type set specifies only the trunk
access code in the DIGITS field. Dictation trunks require tones to
instruct the machines at the other end. The 2500-type  set sends these
tones directly to the dictation trunk without using a call register to
store digits. As these digits are not stored in a call register, the CDR
cannot print them out. In the case of 500~type  and SL-1 sets, the digits
must be stored in a call register and then a DTR  translates the digits
into tones. The CDR output wiII therefore show all digits dialed by
these sets.

3.35 TTY Output. Up to 23 digits can be output on the terminal.

3.36 Tape Output. Each digit is stored as a four-bit word. Total digit
storage is a maximum of eight 16-bit words.

End of First Line (TTY
Only)

3.37 After the DIGITS field is padded out to the end of the line, the
Meridian SL-1 outputs a Carriage Return character. The remaining
fields, if required, are output on a new line.

PPM Count 3.38 The PPM Count (PPMCNT)  field records the PPM count (0  to
32767) received for call on metered CO routes, for NORMAL and END
records only. If the PPM count goes beyond this value, the residual
PPM count is printed.

3.39 TTY Output. Up to 5 digits are output, right justified.
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3.4Q  Tape Output. This field occupies a 16-bit word.

Cal I Charge 3.41 The Call Charge (CALLCHG)  field is the number of PPM pulses
received multiplied by a customer-defined value to a maximum of 0 to
65535. In the case of a value beyond this, the field shows OVF.

3.42 TTY Output. Up to 5 digits, right justified.

Meter Overflow

3.43 Tape Output. This field occupies a 16-bit word.

3.44 The Meter Overflow (MTROVFL)  field counts the number of
PPM meter overflows that have occurred(to  a maximum of three).

Line Feed (TTY Only)

3.45 TTY Output. The output is up to five digits, preceded by *.

3.46 Tape Output. This field occupies a 16-bit word.

3.47 As a customer option, up to 9 blank lines can be output at the end
of each CDR record.

RECORD LENGTH FOR
TTY

3.48 The following formulae permit the calculation of lengths of all
TTY records in number of characters. (See Tables 3-A, 3-B and 3-C
for definitions of the call record fields for, respectively, Generic X37
k:te 3L+(yGID  as DN),  X37 Release 1 (TERID  as DN)  and X37

NORMALRECORD=C+55+P+N

START RECORD = C + 55 + N

ENDRECORD=C+55+P

INITIALIZATION RECORD = C + 46

TIMESTAMP RECORD = C + 46

AUTHORIZATION CODE RECORD = C + 46 + P + N

CHARGE RECORD = C + 46 + N

CHARGE-CONFERENCE RECORD = C + 46 + N

CPNRECORD=C+46+N

3.49 The definition of the variables are as follows:

C is the number of control characters (CR, LF, NUL)  per record,
typically  8

N is the number of digits to be recorded.

P is 12 if PPM data is included (plus 7 if meter overflows); 0 if not.

RECORD LENGTH FOR
TAPE

3.50 To separate call records within a tape block, the length of each
record must be known. The following formulae permit the calculation
of the lengths of all call records in number of 16-bit words:

NORMAL RECORD = 6 t D + T + CEILING (N/4) + P
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START RECORD = 6 + D + T + CEILING (N/4) + P

ENDRECORD=6+D+T+P

INITIALIZATION RECORD = 3

TIMESTAMP RECORD = 3

~N~O+~pZATION  CODE RECORD = 5 + D + T + CEILING

CHARGE RECORD = 5 + D + T + CEILING (N/4)

g4y$EFONFERENCE  RECORD = 5 + D + T + CEILING

CPN RECORD = 5 + D + T + CEILING (N/4) + P

3.51 The definition of the variables are as follows:

D is 1 if ORID  or TERID is a DN, 0 if not, 2 if BOTH are DN

N is the number of digits to be recorded

T is 1 if AUXID is included, 0 if not.

P is 3 if PPM data is included, 0 if not.

CEILING (X) is the smallest integer greater than or equal to X.
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Table 3-A
TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH ORIGID AS DN)

CHARACTER
POSITION

NAME FORMAT DEFINITION

1 RECTYPE

2 <blank)

3-5 RECNO

6 <blank)

7-8 CUSTNO

9 <blank>

10-17 ORIGID

18 <blank)

19-24 TERID

2 5 <blank)

26-31 AUXID

3 2 <blank)

33-43 TIMESTAMP

4 4 <blank)

45-52 DURATION

5 3 <blank)

54-78 DIGITS

45-78 DURATION

T R R M M M  o r
A R R M M M  o r
ATTNXX  or
CFLLNN

s.cc.u

MM/DD-HH:MM

HH:MM:SS

XXX...X or
AJ.XX...X

XXX...X

Record Type.

Blank  space

Record Sequence Number

Blank space

Customer Number

Blank space

Originating Identification:
Station Directory Number

Blank space

Terminating Identification:
Trunk
Trunk with Answer Supervision
Attendant Number
Conference Number

Blank space

Auxiliary Identification

Blank space

Timestamp

Blank space

Duration

Blank space

Digits Dialed:
Up to 23 normal digits
Route Selection was used

14 Authorizaton code digits or
23 Charge Account digits or
23 Calling Party Number digits
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Table 3-B
TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH TERID AS DN)

CHARACTER
POSITION

NAME FORMAT DEFINITION

1 RECTYPE

2 <blank)

3-5 RECNO

6 <blank>

7-8 CUSTNO

9 <blank>

10-15 ORIGID

16 <blank)

17-24 TERID

2 5 <blank>

26-31 AUXID

3 2 <blank)

33-43 TIMESTAMP

4 4 <blank>

45-52 DURATION

5 3 <blank)

54-78 DIGITS

45-78 DURATION

Y

xx

TRRMMM or
A R R M M M  o r
A’ITNXX  or
CPLLNN

s.cc.u

MM/DDJIH:MM

HH:MM:SS

XXX...X or
AJXX...X

XXX...X

Record Type.

Blank space

Record Sequence Number

Blank space

Customer Number

Blank space

Originating Identification:
Trunk
Trunk with Answer Supervision
Attendant Number
Conference Number

Blank space

Terminating Identification:
Station Directory Number

Blank space

Auxiliary Identification

Blank space

Timestamp

Blank space

Duration

Blank space

Digits Dialed:
Up to 23 normal digits
Route Selection was used

14 Authorizaton code digits or
23 Charge Account digits or
23 Calling Party Number digits

c
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Table 3-C
TTY OUTPUT FORMAT (GENERIC X37 RELEASE 3+)

CHARACTER
POSITION

NAME FORMAT DEFINITION

1 RECTYPE

2 < b l a n k >

3-5 RECNO

6 < b l a n k >

7-8 CUSTNO

9 < b l a n k >

10-17 ORlGID

18 < b l a n k >

19-26 TERID

27 < b l a n k >

28-33 AUXID

34 < b l a n k >

35-45 TIMESTAMP

46 < b l a n k >

+ 47-56 DURATION

-57 < b l a n k >

+ 58-80 DIGITS

47-80 DURATION

Y

XXX

xx

TRRMMM- or
ARRMMM- or
DNXXXXXX or
ATTNXX-  or
CFLLNN-

TRRMMM- or
ARRMMM- or
DNXXXXXX or
ATTNXX  o r
CFLLNN:

s.cc.u

MM/DD-HH:MM

HH:MM:SS.X

xxx-x or
A-XXX...X

x x x - x

Record Type.

Blank space

Record Sequence Number

Blank space

Customer Number

Blank space

Originating Identificalion:
Trunk
Trunk with Answer Supervision
Sta0on Directory Number
Attendant Number
Conference Number

Blank space

Terminating Idenrificarion:
Trunk
Trunk with Answer Supervision
Station Directory N urn ber
Allendam  Number
Conference Number

Blank space

Auxiliary ldenlification

Blank space

Timestamp

Blank space

Duralion

Blank space

Digits Dialed:
Up to 21 normal digits
Route Seleclion  was used

14 Auchorizacon  code digits or
23 Charge Accounr  digits or
23 Calling Party Number digits
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4. CALL RECORD GENERATION

Normal Record

4.01 A simple call generates a single call record. Calls that are modified
because of certain features (e.g., call transfer, conference) generate
multiple records.

4.02 For every call to be recorded, the system software generates one
Normal record or several Start and End records. Additional record
types are generated to accommodate certain features.

4.03 The different types of call records and their application are
outlined below.

4.04 A Normal record is generated when a simple call is established,
whether or not extended through the attendant console, and when no
other set feature is activated. The Normal record contains the following
information:

RECTYPE
RECNO
cusrN0
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DURATION
DIGITS

4.05 If PPM information is required and transfer records are allowed:

PPMCNT
CALLCHG
MTROVFL

4.06 For a Normal record, all telephone set dial pad input is included
in the CDR record until such time as the End-of-Dialing (EOD)  timer
interval is exceeded or the user enters # from the set keyboard. Thus,
the dialed DN portion of the CDR record may include * symbols and
unused digits (e.g.,  in many cases speed call and autodial  numbers
include * symbols, each of which when interpreted by the system causes
a 3 s pause to occur). A user may enter useless digits prior to the system
receiving an EOD timeout or user-initiated # entry. In such cases, the
call is completed to the correct destination but the CDR record contains
the useless digits.

4.07 Route Selection. When one of the Route Selection features are
used, the letter A precedes the Digits field on TTY outputs. These
features are Automatic Route Selection (ARS)  and Route
Selection-Automatic Number Identification (RS-ANI).  The actual digits
that appear in the Normal (or Start) records are those that are actually
outpulsed by the system after route selection and any required digit
manipulation. The actual digits dialed are reflected only if no digit
manipulation was required to process the call.
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Start Record

4.08 Incoming Calls. An incoming call answered by the attendant and
extended to a station generates a Normal record, indicating the trunk as
the ORIGID and the station as the TERID. No indication is given that
the attendant is involved in the call. When the calling party abandons
the call before the station answers, and before recall is activated, no
record is generated. However, when the call is abandoned during recall,
the attendant console is shown as the TERID. Incoming calls answered
by the attendant but not extended to a station are shown as terminating
at the attendant console.

4.09 Outgoing Calls. An outgoing call placed by the attendant
generates a Normal record, indicating the attendant console as the
ORIGID and the trunk as the TERID. However, when the call is
extended to a station, the Normal record generated indicates the trunk
as ORIGID and the station as the TERID. The Digits field includes the
station number dialed by the attendant.

4.10 Ring Again. When the Ring Again feature is activated, a record is
generated only when a trunk is seized.

4.11 TIE Trunk Operation. Calls placed over tandem TIE trunks are
billed from the time the call is answered (i.e..  answer supervision is
received), rather than from the time the trunk is seized. A Normal (or
Start record) is generated only if answer supervision is received. Thus
the calling party is not charged for the time taken for outpulsing and
ringing.

4.12 A Start record is generated when a call receives treatment from
certain features of the Meridian SL-1. A Start record contains the
following information:

RECTYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DURATION
DIGITS

4.13 If PPM information is required and transfer records are allowed:

PPMCNT
CALLCHG
MTROVFL

4.14 Call Transfer. When the Call Transfer feature is activated on an
established call, a Start record is generated instead of a Normal record.
The record is generated when the transfer is completed and shows the
two involved parties immediately before the feature was activated. On
termination of the call, an End record is generated showing its final
disposition. Start records are not generated for intermediate stations
when a call is transferred more than once: CDR records, therefore, do
not indicate this occurrence.
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End Record

4.15 Conference. When the Conference feature is activated on an
established call, a Start record is generated as described ‘for the Call
Transfer feature. A subsequent Start record is generated for each CDR
trunk included in the conference. The Duration field is calculated from
the previous Start record timestamp to the current Start record
timestamp. Although the sequence of related Start records generated
may be altered by the CDR processing routines, the chronological
(time&amp)  data remains intact and each Start record is generated
before its corresponding End record. The End record shows the
conference bridge as the ORIGID and the conferenced  trunk as TERID.

4.16 Call Forward. When the Call Forward feature is activated and
results in a trunk-to-trunk (tandem) call, a consecutive pair of Start
records are generated. The first record indicates the incoming trunk as
ORIGID and the call forward DN as TERID. The second record
indicates the call forwarded DN as the ORIGID and the outgoing trunk
as the TERID. Roth records indicate the same timestamp and duration
data. An End record is generated at the end of the call.

4.17 Other Features. When barge-in, busy verification, privacy release
or override is applied to an established call, a Start record is generated.
Calls that would normally generate a Normal record are altered to
generate a Start record. The record indicates that a feature was
activated during the call, as well as any changes to the parties involved.
The trunk ID remains consistent throughout. An End record is
generated on termination of the call.

4.16 Each End record is associated with a specific Start record and is
generated on termination of the call. The record shows the final
disposition of the call. The timestamps on the corresponding Start and
End records can be used to calculate the approximate total Duration of
a call. The duration field in the End record contains the length of the
call from the time the modified call is presented to the last party until
call termination. The End record contains the following information:

RECTYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DURATION

4.19 If PPM information is required and transfer records are allowed:

PPMCNT
CALLCHG
MTROVFL

Initialization Record 4.20 After a system initialization, a single record is generated to note
this occurrence and its time in the following format

RECTYPE
TIMESTAMP

Page 4-3



APPENDIX 3 TO 553-2631-100

Timestamp Record 4.21 When the system time or date is changed from either the attendant
console or a TTY, a consecutive pair of records is generated specifying
the old and new timestamps. The first record in such a pair gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP

Authorization Code
Record

4.22 Authorization Code recording is optional and is set using overlay
24. A record is generated when the code is entered and one of the
following occurs:

* a trunk is seized

l a local set answers Direct Inward System Access (DISA)  calls

l a DISA call cannot be connected to a local set

l Ring Again is activated, in which case both the ORIGID and TERID
fields are the DN associated with the station entering the
authorization code.

4.23 When authorization codes are stored as auto dial or speed call
entries, the number stored must contain the access code followed by the
authorization code only. All digits after the access code are interpreted
as authorization code digits. This record contains the following
information:

RECTYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DIGITS

Charge Account Record 4.24 The charge account record is designed to allow direct billing of
calls to specific charge account numbers. Charge account number
lengths (2  to 23 digits) are defined individually for each customer, by
using overlay 15. A charge account number, when entered either before
dialing or during an established incoming or outgoing call, causes a
Charge Account record to be generated which contains the following
information:

RECTYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DIGITS

4.25 Numbers of Fixed Length. The system assumes that a charge
account number is valid when the number of digits entered corresponds
to the account number length as defined in the customer data block.
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(a) When a charge account number is entered before establishing a call
and too few digits are entered, the system waits 30 s (15  s for
2500~type  sets) for further input. When no further digits are
entered, overflow tone is provided for 15 s, then the set is locked
out by the system. A Charge record is generated showing the
partially entered charge account number.

(b)  When a charge account number is entered during an established
call and too few digits are entered, no response is given until the
interdigit timeout occurs. Then overflow tone is provided for 15 s.
After this time, the previously established call will be reconnected.
On 500/2500-type  sets, if the user does not wait for a response and
has dialed too few digits, then each switchhook flash is interpreted
as a digit 1 until the charge account length is reached. Dial tone is
then returned and the next switchhook flash will reconnect the call.
On  SL-1 sets without a charge key, if the user does not wait for a
response and has dialed too few digits, then the call is reestablished
when the DN key is depressed. However, no charge record will be
produced.

4.26 Numbers of Variable Length. SL-1 sets and attendant consoles
equipped with a charge (CHG)  key are permitted to enter charge
account numbers containing less digits than defined in the customer
data block. The Charge account number entered is accepted by the
system when the CHG key is operated. Charge account number entry is
also accepted by the system by operating a DN, call transfer or
conference key that was active before the CHG key was operated. The
CHG key may also be used to terminate an entry to correct an error or
to enter multiple charge account numbers.

4.27 Deletion of Number. A charge account record is not output by
the system unless the call involves .a  trunk and meets the criteria set for
CDR in the route data block.

4.28 Call Transfer. A call transferred from one set (A) to another set
(B)  generates a Start record for set A and an End record for set B when
the call is terminated. However, if set B, instead of terminating the call,
enters charge account number and subsequently transfers the call to
another set 0,  a Charge record is generated for set B. The resulting
Start and End records do not indicate set B or any other intermediate
set as being involved in the call. The Start, Charge and End records can
only be associated on a timestamp and trunk basis, the trunk remaining
consistent on all three records.
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Charge Conference
Record

4.29 Charge Conference records allow the assignment of one or more
charge account numbers to one, several or all members of a conference.
Individual Start, Charge Conference and End records are generated for
each individual trunk participating in a conference call. Individual End
records are generated for each trunk as it disconnects from the
conference. The Charge Conference record contains the following
information:

RECTYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DIGITS

4.30 Different Account Numbers. To assign portions of a conference
call to different charge account numbers, the account numbers must be
entered when adding a trunk to a conference and before conferencing is
completed. For 500/2500-type  sets, the account number is entered after
the switchhook flash and before the trunk is dialed. For K-1  sets, the
account number is entered after the conference key is operated, either
before or after the trunk is dialed and before the conference key is
operated a second time. The Charge Conference record generated shows
the set performing the entry, the trunk added and the charge account
number. A charge account number is entered for each trunk added to
the conference.

4.31 Single Account Numbers. When all participants in a conference
call are assigned the same charge account number, only one entry is
required. Once all the trunks are included in the conference, the charge
account number is entered in the usual manner. Separate Charge
Conference records are generated for each trunk in the conference call.

Calling Party Number
(CPN)  Record

4.32 The CPN record is useful in matching telephone company billing
records of collect calls against call detail records. By operating a CPN
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the calling party number (1  to 23 digits), a CPN record is
generated. A CPN record is generated each time the CPN key is
depressed, permitting the creation of multiple CPN records. The CPN
record contains the following information:

RECIYPE
RECNO
CUSTNO
ORIGID
TERID
AUXID (optional)
TIMESTAMP
DIGITS
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5. EXAMPLES OF CALL RECORDS

5.01 This part provides examples of caIl records produced by various
call sequences (Table 5-A). For each example, the expected Tm output+
is given. Note that the DURATION will be expressed as hh:mm:ss.x if
optional CDR software package CDR5 is equipped and selected in
overlay program 15.

Table 5-A
LIST OF SAMPLE CALLS

SAMPLE
CALL

FEATURES

Ch&ge  Account, AUXID

Authorization Code
Authorization Code, Call Transfer
Charge Conference
Charge Conference
Charge Conference .
Charge Account, Call Transfer
PPM, Call  Charge
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Table 5-B
OUTPUT OF. SAMPLE CALL #l

REC REC CUS ORIGID TERID AUXID D A T E  T I M E  D U R A T I O N DIGITS
-D TYP NO NO s.cc.u mml- h h : m m  hh:mm:ss

d d

C 0 0 8 0 0 DN723456 To4016 2.04.3 09/07 10:07 123456 Note  2

N 0 1 7 0 0 DN723456 To4016 2.04.3 09/07 lo:07 oozo2:  10 99361212

Note 1: When DURATION is not recorded, the digits dialed are output in that column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 1 5.02 Table 5-B gives an example involving the Charge Account and
AUXID features.

(1)  DN 723456, a 6-digit  multiple appearance prime DN, dials
9-936-1212 and enters a charge account (1234561. The call is
completed on trunk group 4, member 16.

(2)  The Charge Account record is generated as soon as the account
number is fully entered. The Normal record with AUXID
(loop/shelf/card/unit) is generated at the termination of the call.
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Table 5-C
OUTPUT OF SAMPLE CALL #2

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mml- h h : m m hh:mm:ss 4-

d d

P 0 2 5 0 0 TOO005 DN9876 09/07 11:lO 2019493000 Note 1

N 0 2 7 0 0 TOO005 DN9876 09/07 11:09 00: 1205

Note 1: When DURATION is not recorded, the calling party number digits are output in that
column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 2 5.03 Table S-C gives an example involving the Calling Party Number
K!PN)  feature.

(1)  DN 9876 receives a collect call on trunk group 0, member 5 and
enters CPN 201-949-3000.

(2)  The CPN record is generated after the calling party number is
entered and the caller has returned to the call. The Normal record
is generated at the termination of the call.

Page 5-3



APPENDIX 3 TO 553-2631-100

Table 5-D
OUTPUT OF SAMPLE CALL #3

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
+TYP  N O  N O mml- h h : m m hh:mm:ss

d d

A 0 3 9 0 0 DN3456 TO0045 09/o-7 11:49 12345678 Note 1

N 051 0 0 DN3456 TOO045 09/07 11:51 00:07:  15 92126823333

Note 1: When DURATION is not recorded, the authorization code is output in that column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 3 5.04 Table 5-D gives an example involving the Authorization Code
feature.

(1) DN 3456 enters an authorization code number 12345678 and dials
9-212-682-3333. The call is completed on trunk group 0, member
45.

(2)  The Authorization Code record is generated after the code is
entered and accepted. The Normal call record is generated at the
end of the call.
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Table 5-E
OUTPUT OF SAMPLE CALL #4

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mml- hh:mm hh:mm:ss c

d d

A 057 0 0 DN7865 TOO019 09107 13:07 87654321 Note  3

S 0 5 9 0 0 DN7865 TOO019 09107 13:lO 00:07:45 9*71455592-
9 2

E 079 00 TO0019 DN3131 09/07 13:18 00:08:20

Note 1: Other call records may be inserted between these records.

Note 2: Total call DURATION is not supplied but can be approximately calculated from the
TIME or DURATION fields of S and E records.

Note 3: Authorization digits are output in the DURATION column.

Sample Call 4 5.05 Table 5-E gives an example involving the Authorization Code and
Call Transfer features.

(1)  DN 7865 dials 9-*-714-555-9292#  and the call completes through
trunk 19. The call is transferred to DN 3131 but an authorization
code (87654321) is entered prior to the transfer. The call terminates
shortly after the transfer is made.

(2) An Authorization Code record is generated after the entry is
complete. When the call is transferred, a Start record is generated.
When the call is terminated an End record is generated.
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Table 5-F
OUTPUT OF SAMPLE CALL #5

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
+TYP  N O  N O mml- h h : m m hh:mm:ss

d d

061 0 0 DN6543 TOO016 09/07 15:lO

063 0 0 DN6543 TO0045 09/07 15:ll

071 0 0 DN6543 TO0045 09/07 15:12

0 7 2 0 0 DN6543 TOO016 09107 15:lO

073 0 0 DN6543 TOO067 09/07 15:12

0 7 9 0 0 DN6543 TO0067 09/07 15:13

0 8 7 0 0 CF1980 TOO067 09/07 15:25

0 8 8 0 0 CF1980 TO0016 09/07 15:31

091 0 0 CF1980 TOO045 09/07 15:31

Note 1: Digits are contained in the DURATION field.

Note 2: Other call records may be inserted between these records.

123456 Note 1

123457 Note 1

00:02:10 99699170

00:00:42 9*212626170

123458 Note 1

00:01:12 92015425747

00: 12:06

00:18:34

O&18:48

Note 3: Total call DURATION is not supplied but may be approximately calculat&d  from S
and E records using the TIME and DURATION fields.

Sample Call 5 5.06 Table 5-F gives an example involving the Charge Conference
feature.

(1) DN 6543 establishes a conference call with 3 other parties, entering
an account code prior to connecting each party. The parties were
connected sequentially on trunks 16, 45 and 67. The parties
disconnected in the order 67, 16 and 45. Conference bridge 1980
was used.

(2) zie;ccount codes entered were 123456, 123457 and 123458 in that

(3)  The digits dialed were g-969-9170 for the first party,
9-*-212-262-6170  for the second and g-201-542-5747 for the
third.

(4)  A Charge Account record is generated after each entry is
completed. A Start record is generated after each party is added;
however, the first two Start records are generated together after
the system recognizes the conference situation exists. An End
record is generated as each trunk disconnects.
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Table 5-G
OUTPUT OF SAMPLE CALL #6

REC REC CUS ORIGID TERlD AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/- h h : m m hkmm:ss c

d d

s

s

S

M

M

M

E

E

E

103

104

107

112

113

115

121

126

127

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

DN6543

DN6543

TOO016

TO0045

09/07

09/07

11:17

11:17

DN6543 TOO067 09/07 11:18

TO0045 DN6543 09/07 11:19

TOO016 DN6543 09/07 11:19

TO0067 DN6543 09/07 11:19

CF1122 TOO067 09/07 11:40

CFJ1122 TOO016 09/07 11145

C F 1 1 2 2 TOO045 09/07 11:47

00:00:44 99699170

00:00:08 9*21226261-
7 0

00:01:12 92015425749

123456 Note  1

123456 Note 1

123456 Note  1

00:22:06

00:27:10

00:29:  12

Note 1: Digits appear in DURATION field.

Note 2: Other call records may be inserted between these records.

Note 3: Total call DURATION is not supplied but must be approximately calculated using the
TIME and DURATION fields of S and E records.

Sample Call 6 5.07 Table 5-G gives an example involving the Charge Conference
feature.

(1) DN 6543 places the same conference call as in sample call 4, except
this time the account code is entered after the conference has been
established and the same account code (123456) is intended to apply
to all 3 conferees. Conference bridge 1122 is used.

(2)  A Start record is generated as each party is connected. The first
two Start records are generated at the same time as the system
recognizes a conference situation.

(3) After the account code is entered, a separate Charge Conference
record is generated for each trunk involved.
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Table 5-H
OUTPUT OF SAMPLE CALL #7

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
-@TYP N O  N O Note 1 mml- hh:mm hh:mm:ss

d d

s 0 1 7 0 0 DN8765 TO0027

s 0 1 8 0 0 DN8765 TO0037

M 0 2 1 0 0 TO0037 DN8765

M 0 2 3 0 0 TO0027 DN8765

C 0 3 7 0 0 DN8765 TO0047

S 0 3 9 0 0 DN8765 TO0047

E 0 5 1 0 0 CF01122 TOO037

E 0 5 3 0 0 CFo1122 TO0047

E 0 5 5 0 0 CFO1122 TO0027

Note 1: Digits appear in DURATION field.

09/08 lo:10 00:02:10

09/08 lo:11 00:01:06

09/08 10: 12 123456

09/08 10: 12 123456

09/08 lo:27 123457

09/08 lo:29 O&18:04

09/08 11:lO O&41:24

09108 11:lO 00:41:30

09/08 11:ll 0 0

99291123

99461130

Note  1

Note  1

Note  1

9*9299170

4204

Note 2: Other call records may be inserted between these records.

Note 3: Total call DURATION is not given but must be approximately calculated from the TIME
and DURATION fields of S and E records.

Sample Call 7 5.08 Table 5-H gives an example involving the Charge Conference
feature.

(1) DN 8765 places a conference call with 2 other parties on trunks 27
and 37. A charge account (123456) is entered after the conference
is established. Conference bridge 1122 is used.

(2)  Later during the conference, a fourth party on trunk 47 is added,
but a new charge number (123457) is entered prior to adding the
fourth party.

(3) Two Start records are generated after the conference is established

(4)  Two Charge Conference records are generated after the charge
account entry is made.

(5)  A.&y$ge  record is generated after the new charge number is
.

(6) A Start record is generated after the fourth party is added.

(7)  End records are generated as the trunks diconnect  from the
conference.
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Table 5-l
OUTPUT OF SAMPLE CALL #6

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO m m / - h h : m m hh:mm:ss c

d d

C 076 00 DN6789 TOO006 09108 11:15 123451 Note  3

s 0 8 1 0 0 DN6789 TO0006 09/08 11:X 00:01:44 9*23291691-
6 6

E 0 9 7 0 0 TOO006 DN6789 09108 11:31 00:02:32

Note 1: Other call records may be inserted between these records.

Note 2: Total call DURATION is not given but must be approximately calculated from the TIME
and DURATION fields of S and E records.

Note 3: Digits appear in the DURATION field.

Sample Call 6 5.09 Table 5-I gives an example involving the Call Transfer and Charge
Account features.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

DN 6789 enters account code 123451 and dials 9*232-916-9166.  The
call is completed on trunk 6 and later transferred to DN 5600.

2.~ the call is transferred back to DN6789 and terminated shortly
.

An Account Code record is generated when the entry of the code
is complete.

When the call is transferred, a Start record is generated.

When the second transfer takes place, no record is generated as a
Start record already exists for the trunk in use.

When the call terminates: an End record is generated.

Note that the identity of the intermediate party (DN  5600) is lost
because an additional account code was not entered during or prior
to the call transfer.
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Table 5-J
OUTPUT OF SAMPLE CALL #9

REC REC CUS ORIGID TERID AUXID D A T E  T I M E  D U R A T I O N DIGITS
+TYP  N O  N O mml- hh:mm  hh:mm:ss

d d

N 025 00 DN1234 TOO000 09109 11:ll 00:10:12 92345678
01234 03702

N 050 00 DN1234 TOO000 09109 13:14 03:lO:lO 92348765
34567 OVF

N 075 00 DN2345 TOO003 09/09 16: 16 05:12:12 92349876
00045 OVF  *l

Note 1: Other call records may be inserted between these records.

Note 2: Call Charge is set at 3 units per pulse

Sample Call 9 5.10 Table 5-J gives an example involving the Periodic Pulse Metering
(PPM)  and Call Charge features. It shows the TN outputs when the
PPM and Call Charge options are specified. Three different Normal
records are shown.

(1)

(2)

(3)

The first record shows the contents of the PPM and Call Charge
meters without any overflow. Note that the resulting TN output
consists of two lines and the second line contains the PPM and Call
Charge meter contents.

The second record shows the TTY output when the Call Charge
meter overflows. Note that only the PPM count and OVF are
printed.

The last record shows the TN output when the PPM meter
overflows once. In this case the second line consists of the residual
PPM count and OVF *X,  where X is the number of overflows.
Note that the Call Charge meter contents are not printed.
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1. GENERAL

1.01 This practice contains a general description of the features and
equipment available with the Single/Multi-Port Call Detail recording
(CDR) systems. These systems are used to store Call Detail information
generated by SL-1 machines equipped with the CDR software package.

1.02 A more detailed description of the SL-1  CDR software package and
the Single/Multi-Port CDR storage systems involves the following docu-
ments:

SL-1  Call Detail Recording Feature:
553-2631-100 - Description

Single/Multi-Port CDR Systems:
553-2631-210 - Installation
553-2631-310 - Operation
553-2631-510 - Maintenance and Fault Clearing

Equipment Manuals:
Hewlett-Packard - 7970B/E Magnetic Tape Units
Hewlett-Packard - Hand-Held Deguasser
Deltec - Static Inverter : Model Dl-702

Page l-l
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2. DESCRIPTION

CDR EQUIPMENT 2.01 The Single or Multi-Port CDR storage systems consist of a single
QCAl 1 equipment cabinet. ‘I‘his  cabinet contains a Central Processing Unit
(CPU), a 9-track Magnetic ‘l-ape Unit (M’I’U) and associated tape control
circuitry for the storage of call records, plus various power and cooling
equipment.

Input/Output Interface 2.02 Call detail information from the SL-1 machine is passed to the
Single/Multi-Port CI)R system in one of two ways (Fig. 2-l).

0 Local CI)R - A single 25-wire cable connects the SI,-1  to a
CDR system located within a distance of SO ft (I 5.2 m). ‘I’his
cable connects the Serial  l>ata Interface (Sl)I) circuit packs
installed in both  the SL-1 and C:I)R  systems.

0 Remote (:l>R - ‘I’his connection requires an SI)I-modem  pair
in both the SL-I  and CI)R systems.

Note: CI)R records may also he  output by  an SI)I pack to ;I 10~1 or
remote teletypewriter (‘1”l’Y)  or KS232-(:  compatible device.

Central Processing U n i t 2.03 Each CDR cabinet has a CPU to control the operation of the C1)R
(CPU) system and to provide fault monitoring and interrupt supervision. ‘I-he  CPU

consists of three circuit packs located in the (:ommon  Equipment  ((:E) shelf.
Associated with the CPU  is a Read Only Memory (ROM) for storing the
system firmware and a Random Access  Memory (RAM) for huffcring  (: 1 )ti
records.

2.04 ‘I’he  call records received from the SI,-1  systems xc stored in Ihe
RAM and then transferred to the M’I’U for storage in block  format. l<;lch
block contains data for one SL- 1 installation.

Magnetic Tape Unit (MTU) 2 . 0 5  ‘I’he  M’I’U i s  a r e a d / w r i t e  device  used  t o  store  the  ~111  rccortls
received from the Sl.-1.  ‘I-he  unit is controlled by  two circuit packs locxtcd in
the CE shelf (I:&-.  2-2).

2.06 Data is recorded on the 9-track magnetic tape at 1600 cpi in industry
standard phase encoded format. ‘Tapes are written at 25 ips.
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TAPE FORMAT 2.07 Data recorded on magnetic tape is organized into blocks (Fig. 2-3),
each containing data from a single SL-1 system. Tape blocks from various
SL-1 systems are randomly interleaved on the tape. Each tape block is 2048
S-bit bytes long.

2.08 A tape block consists of a block number (2 bytes),  a system
identification (SYSID, 2 bytes), and a series of call records. All blocks other
than tape marks contain valid CDK  data; any data following the tape mark
should be ignored.

2.09 ‘l’he second word in a block contains the port number and the SL-1
system identification (SYSID). The port number (upper four bits) depends
entirely on the address switches on the SD1 card in the CDR cabinet and
may  have any value from 0 to 15. ‘l’he  SYSID (lower 12 bits) identifies the
SL-  I system that originated the data in the tape block. Each SL-1 system is
only guaranteed to send the <:DK  its SYSID once per midnight, so it is
possible to have ;I  SYSID of 0 for large numbers of tape blocks after a CDR
initialization. A downstream processor can, however, determine each SL-I’s
SYSII), because the SYSll) is always sent eventually and the port numbers
remain unchanged.

2.10 ‘l’he  5th byte in the block  is always the first byte in a call record. A
zero in the first byte  of ;I call record indicates 21 null record; which may be
used IO  pxi  a tape block if another complete call record doesn’t fit into the
block. (2111 rc~wds  do  not span  tape  blocks. See Fig. 2-3.

2.11 Refer IO  553-203  I-100 for ;I  complete description of the types of call
records which may (.onslilule  ;I I;ipe block. A  <:l)l<  ‘l’ape Information
pac~kag~  is ;~v;lil;lhle  for those  who prefer IO  write their own software, rather
than  send  the (:I  )K tapes  lo ;I downstream processor. By  Quoting order
number  1’05724’JO  ;I  customer rec&ves  ;I  smnple  tape with acutal call data,
p l u s  cloc.unlent~~tion  tlrscrihing  t;ipc f’orriial and how the call records were
grnt~r;ilcd.

POWER REQUIREMENTS 2.12 ‘l’he  -4X V tic  system power is supplied from a rectifier assembly
loc.ated  in the  (:I)K (xhinet,  or t)y direc.t  cxhling  from a host SL- 1 system. A
I)cltrc  Static.  lnvcrccr  is ;tvail;ll&  to convert the -48 V dc of the system
rc’ctifier or reserve txittcry  into 1 15 V ;I(’  to power the M’I’U and cooling
unit. ‘l’hc  I)ower requirements of the (:l)K  system with inverter is 16 A,
without invt’rtcr is 5 A.

2.13 ‘IlIt, 1y1)c  of power  equipment rcqGred  depwds  on the configuration
of the  (: t )K system  ;IS  outlined  in 1’;tr.t  4 of this practice.
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CDR ALARMS 2.14 Low Tape Alarm. A contact closure is provided for a remote low
tape alarm. The contact closes when 11,000 blocks of data have been written
onto the tape. This is equivalent to filling about 90 percent of a 2400 foot
reel. It is up to the operating company to provide a suitable type of alarm.
Circuit limitations are 30 V A; with a maximum 1 A dc current or 100 V dc
maximum, or any value within these limits. When using a smaller sized reel
than the 2400 foot one, the low tape alarm will not be activated.

2.15 Service Alarm. A contact closure is provided for using a remote
service request alarm. The contact closes when CDR is unable to write onto
the tape. This can occur when an end-of-tape is encountered, after a power
failure in the CDR tape controller or tape unit, or when a tape restore
operation cannot be completed. Again, it is up to the operating company to
provide the alarm. Circuit limitations are 30 V A, with 1 A maximum dc
current or 100 V maximum.

Note: The CDR machine must be powered and the Central Processing
Unit (CPU) operating, before the alarms can function.

Tape Block

Bi t Bi t
1 5 1 4 1 3 1 2 11 1 0 9 8 76543210\

1st Word 1111 I I I III III 1 I
In Block Block Number

2nd Word
In Block

I I I I I I I I I I I
P o r t  # SYSID

1st Word of I I I I I I I I I I I I I
1st Call Record CUST. # REC Number R EC Type

Last Word of
Last Call Record

blay Be Null Records)

1024 Words
(2048 Bytes)

Fig. 2-3
Format of a Tape Block
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CDR CAPABILITIES AND 2.16 The number of customers and SL-1 machines that can be handled by
REQUIREMENTS a Single or Multiport CDR is subject to the following constraints:

(a) A Single-Port CDR system can only record data from one SL-1
machine; the Multi-Port CDR system can record data from a
maximum of 12 different SL-1  machines.

(b) Up to 32 customers within a single SL-1 system may share a port to a
given CDR.

(c) An SL-1 connected to a CDR system must have the appropriate
software packages. The CDR base package and CDR data-link
(CLNK) option are both required, the CDR-TTY (CTY) option is
also available.

(d) An SL-1  L or VL system may have a maximum total of 8 serial data
ports for CDR and other purposes (e.g., TTY). All other SL-l’s can
have a maximum of 16 ports.

LIMITATIONS

Loss of Call Records

2.17 The capacity of the CDR system to record call detail information is
limited by two factors:

2.18 Transmission Rates. The maximum rate at which information may
be transmitted to the serial data devices or to the CDR system limits the
number of calls/hour about which the system can record information. Tables
2-A and 2-B show a translation between the serial data rates supported by
the SL-1  QPC45 and QPC139 SD1  pack and the rate at which recorded
calls may be terminated. The calling rates shown in Tables 2-A and 2-B
may be compared to the SL-1 line size in Table 2-C. In this way, the CDR
call recording capacity may be determined for any particular system under
7000 lines.

2.19 The calling rates for various system sizes shown in Table 2-C are
calculated as follows:

0 daily rate = hourly rate x 8.1 x 1.2

e monthly rate = daily rate x 23

Note: The figures 8.1, 1.2 and 23 have been determined by traffic
studies.

2.20 Storage Capacity. The capacity of the storage device limits the call
recording capacity of the system. For example:

0 The capacity of hard-copy terminal is limited only by paper
supply. A 300 baud terminal can support a random calling rate of
1150 calls/hour, and each 11 -inch page can accommodate 66 call
records.

0 The capacity of the MTU is limited by tape length. Thus, with a
tape length of 2400 feet (732 m) the tape capacity is 1 .2X106  call
records. A tape 1200 feet (366 m) long can accommodate 6X105
call records.

2.21 Power failures and certain kinds of equipment failures which cause
the CDR machine to “initialize” can cause data buffered in the CDR
memory to be lost. Under normal circumstances, the loss for each SL-1
system connected to the CDR will be, on average, 1022 bytes (approximately
50 call records), or at worst, 2044 bytes (approximately 100 call records).
The loss probability distribution is nearly uniform in the range 120 to 1924
bytes .
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Table 2-A
ASCII DATA RATES - FOR HARD COPY

DATA RATE UNIFORM CALLING RATE RANDOM CALLING RATE
(baud) (calls/hour) (calls/hour)

110 550 385
300 1650 1150

1200 6600 4620
2400 13200 9240
4800 26500 18480

Note: For a givern baud rate, the RANDOM calling rate represents a ‘real world’ estimate of calling
rates that the CDR system can support. The UNIFORM rate on the other hand represents a
theoretical upper limit to the CDR recording rate. Uniform rates are used for comparison purposes,
while Random rates are used when a realistic figure is needed.

Table 2-B
BINARY DATA RATES - FOR MTU

DATA RATE UNIFORM CALLING RATE RANDOM CALLING RATE
(baud) (calls/hour) (calls/hour)

110 1900 1330
300 5700 3990

1200 23100 15960
2400 46200 31900
4800 92400 63800

Page 2-6



PRACTICE 553-2631-110

Table 2-C
AVERAGE BUSY SEASON BUSY HOUR (ABSBH) CALLING RATES

SL-1
LINE
SIZE

IN OUT I’OTAL IN
CALLS :ALLS CALLS SALLS
(hour) (hour) (hour) (day)

OUT I’OTAL IN
CALLS CALLS CALLS

(day) (day) (mon.)

OUT TOTAL
CALLS CALLS
(mon.) (mon.)

13 38 41 109 369 399 1059 8495 9166 24067
26 50 54 145 486 525 1409 11178 12072 32016
39 62 67 181 603 651 1759 13806 14979 39964
52 74 80 217 719 778 2109 16543 17885 45913
65 86 92 253 836 894 2495 19226 20568 55862
78 97 104 289 943 1011 2809 21685 23250 63811

91 108 117 325 1050 1137 3159 24144 26157 71760
104 120 129 362 1166 1254 3519 26827 28839 79929
117 131 141 398 1273 1371 3869 29286 31522 87878
130 142 153 435 1380 1487 4228 31746 34205 96048
195 194 212 619 1886 2061 6017 43395 47395 136675

260 244 268 804 2372 2605 7815 54549 59914 177523
325 290 322 989 2819 3130 9613 64832 71986 218371
390 334 375 1174 3264 3645 11411 74669 83835 259219
520 416 477 1541 4044 4636 14979 93001 106638 340252
650 491 577 1901 4773 5608 18768 109768 128994 419740

780 566 684 2250 5502 6648 21870 126535 151027 496800
1040 707 913 2922 6872 8874 28402 158057 201590 645177
1300 854 1189 3551 8301 11557 34516 190920 262531 784060
1950 1070 1854 5237 10400 18020 50904 239209 409363 1156329
2600 1300 2454 6700 12636 23853 65124 290628 541843 1479360

3250 1479 3084 8058 14376 29967 78324 330645 680947 1779206
3900 1640 3698 9310 15941 35945 90493 366638 816518 2055648
5000 1877 4862 11381 18244 46909 110623 419622 1078900 2512924
5850 2008 5735 12877 19518 55744 125164 448908 1266288 2843241
6500 2099 6517 14062 20402 63345 136682 469246 1456935 3143686
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3. EQUIPMENT IDENTIFICATION

3.01 This part describes the various components used in a Single or
Multi-Port CDR storage system.

COMMON EQUIPMENT

QCAll  Cabinet 3.02 Purpose. To hold CDR equipment, cable harness, and Terminal
Connecting Block (TCB).

3.03 Features.

0 Welded steel construction, with all equipment accessible from the
front

0 Interconnecting cables are routed through lower sides of cabinet
or around the back

0 International rack mounting standards (width of 19 in [483
mm]>.

3.04 Dimensions.

0 Depth 20 in (500 mm)

0 Width 31 in (785 mm)

0 Height 72 in (1830 mm)

3.05 Approximate Weight. 850 lb (385 kg) when fully equipped.

3.06 Quantity. One cabinet per CDR system.

3.07 Components.

Magnetic Tape Unit

0 Cabinet and framework

0 Removable front, side, top, and back panels

0 Cable harness

0 Metal box at base of cabinet to support Deltec inverter.

3.08 Purpose. This unit records call data on 9-track magnetic tape at 1600
BP1 under Common Equipment control. Consists of a Hewlett-Packard
7970B/E Digital Magnetic Tape Unit.

3.09 Quantity. One per CDR cabinet.

3.10 Location. Top of QCAl  1 cabinet.

3.11 Features.

0 Standard 110 V ac input

0 Read/write capability

0 Two tape spools

0 One empty reel located on lower spool.

3.12 Approximate Weight. 150 lb (68 kg).

Page 3-1
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. Temperature
Sensing Device

Magnetic Tape
Unit

QSDl  CE Shel-

QUDI  Cooling
Unit

QSD4 Rectifiet
For OUT3  Fan
lnverter Power

Deltic-
Static lnverter

, Cable Harness

- QUX6 Power
Distribution
Unit

Fig. 3-l
QCAll  CDR Cabinet
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QSDl  Common Equipment 3.13 Purpose. To accommodate CDR, CPU circuit packs, MTU control
Shelf packs, memory packs, SD1 packs and 5/12 V converter. The 5/12 volt

converter circuit pack is located in the double slot on the right-hand side of
the shelf. All other circuit pack positions are flexible, although they are
usually arranged to simplify the faceplate cable attachments.

3.14 Quantity. One per CDR system.

3.15 Location. Below MTU in QCAll  Cabinet.

3.16 Features.

0 Steel and aluminum construction

0 Printed circuit backpanel

0 Fully connectorized power and signal connections
0 International rack mounting standards (width of 19 in [48.3  cm]).

Central Processing Unit

3.17 Approximate Weight. 35 lb (16 kg) fully equipped.

3.18 Components. Shelf and backpanel.

3.19 Purpose. To control the CDR system; provides interrupt supervision
and fault monitoring.

3.20 Components. Three circuit packs:

* QPC40 - Arithmetic Logic Unit

l QPC41 - Miscellaneous circuit pack

l QPC42  - Sequencer.

3.21 Location. QSDl  CE shelf.

3.22 Quantity. One CPU is required for each CDR system.

Read Only Memory (ROM) 3.23 Purpose. To provide storage for CDR system firmware.

3.24 Components. See Table 3-A.

3.25 Location. QSDl  GE shelf.

Random Access Memory 3.26 Purpose. Provides memory for buffering CDR call records. The
(RAM) QPC31 provides 8k of RAM, the QPA62 provides 32k. A CDR with one

port requires either a QPC31 or a QPA62; a system with more than one
port requires a QPA62.

3.27 Location. QSDl  CE shelf.

3.28 Quantity. One RAM circuit pack per system.

3.29 Features. 8k or 32k words by 17 bits (including parity).
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Table 3-A
ROM CIRCUIT PACKS

I CDR SYSTEM
1

ROM PACKS
I

Single-Port QPC131 C D R  ROM1
QPC132  CDR ROM2
(both required)

Multi-Port QPC234  CDR ROM1
QPC235 CDR ROM2
(both required)

QPC301 CDF%OM
(replaces &PC234/235
pair)

CDR Tape Control Circuit 3.30 Purpose. To translate data, status, and commands between the CPU
P a c k and MTU.

3.31 Components. A single QPC130  circuit pack.

3.32 Location. QSDl  CE shelf.

3.33 Quantity. One circuit pack per CDR system.

CDR Timing Circuit Pack 3.34 Purpose. To provide timing signals to CDR tape control circuit pack.
Provides a real time clock for CDR system.

3.35 Components. A single QPC39 circuit pack.

3.36 Location. QSDl  CE shelf.

QPC45 SD1  Pack

3.37 Quantity. One circuit pack per CDR system.

3.38 Purpose. This pack converts the parallel data in the SL-1 or CDR
CPU into serial format for transmission. The SD1 pack is capable of two
way transmission along a 25 pair cable to another SDI, or through a modem
pair.

3.39 Components. A single QPC45 circuit pack equipped with a 25-pin
faceplate EIA connector to attach the transmitting cable.

3.40 Location. Any position on the QSDl  CE shelf.

3.41 Quantity. See QPC139.

3.42 Features. Data rates of 110, 300, 1200, 2400, and 4800 baud m a y be
selected by the switches located on the circuit board.
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QPC139 SD1  Pack 3.43 Purpose. Same as QPC45, with two port operation.

3.44 Components. A single QPC139 circuit pack, with two 25-pin EIA
connectors to attach the transmitting cables.

3.45 Location. Any position on the QSDl  CE shelf.

3.46 Quantity. Any combination of circuit packs QPC45 and QPC139
may be used, as long as the total number of SD1 circuit packs is six or less.
Multiport CDR therefore supports up to 6 ports when QPC45 SDI’s  are
used, or up to 12 ports when QPC139 SDI’s  are used. Single-Port systems
require only one SD1 pack.

3.47 Features. Two-port operation with data rates of 110, 150, 300, 600,
1200, 2400,480O and 9600 baud.

QPC164 Bus Termination 3.48 Purpose. To terminate CE bus signals correctly.
Units

3.49 Components. A single plug-in circuit pack QCP164*3,  where *
indicates the vintage. Use QPCl64D3  or later vintage.

3.50 Location. On the backplane of the CE shelf.

3.51 Quantity. One Bus Termination Unit per CDR system.

POWER EQUIPMENT

Deltec Static Inverter 3.52 Purpose. To convert -48 V dc of the rectifier assembly or reserve
battery into 115 V ac to power the MTU and QUDl  cooling unit.

3.53 Location. In a metal box at the base of the CDR cabinet.

3.54 Quantity. One per CDR system, if required by the operating
company.

QPC75 Rectifier Control 3.55 Purpose. To provide phase control, monitoring and regulation of the
Circuit Pack QSD4 rectifier.

3.56 Location. QSD4 rectifier.

3.57 Features. Achieves a regulation of one percent from no load to full
load with a 10 percent variation of input.

3.58 Quantity. One QPC75 is required in each QSD4 rectifier.

QPC85/190  5/12  V Conv- 3.59 Purpose. Converts -48 V dc to + 12 V and +5 V dc supplies for the
erter CE shelf.

3.60 Components. A single QPC85  or QPC190 circuit pack per CDR
system.

3.61 Location. Right-hand side of CE shelf.

3.62 Quantity. One per CDR system.

3.63 Features. Magnetic overcurrent and short circuit protection.
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QSD4, QRFG,  QRF8 48 V 3.64 Purpose. Accommodates transformer and rectifier assembly to convert
Rectifier Assembly 115-  or 220 Vat,  50- to 60-Hz single phase commercial power supplies to

-52.08 V dc (nominal).

3.65 Components. Power shelf assembly ready for mounting in cabinet,
except for the QPC75 control circuit pack required in the QSD4 rectifier.

3.66 Location. Below QUDl  fan unit in CDR cabinet.

3.67 Quantity. One assembly required per CDR cabinet, if included in
operating company option.

3.68 Features. Strap conversion from 115 through 220 V working.
Maintains delivery of power at 42 V during momentary fluctuations in
commercial input supply voltage of less than 100 ms.

3.69 Approximate Weight.

QSD4 - 200 lb (9 1 kg)
QRF6/8  - 85 lb (40 kg)

QUT3 Fan Inverter and 3.70 Purpose. To distribute 115 V ac commercial power to fans in cooling
Power Unit unit. Includes inverter which supplies 115 V ac from -48 V dc. The unit is

used when the CDR is powered from the host SL-1 -48 V power supply
without battery reserve, and when there is a possibility that the host SL-1
-48 V power supply could still be on when the CDR commercial supply
fails.

3.71 Location. In CDR cabinet below QUDl  cooling unit.

3.72 Quantity. One per CDR system when required.

QUXS  Power Distribution 3.73 Purpose. To provide interconnection for signaling and power leads to
U n i t and from various units within the CDR cabinet.

3.74 Location. Right-hand side of the metal box that holds the Deltec
Static Inverter (bottom of the cabinet).

3.75 Components.

0 One alarm terminal block

0 One power terminal block

0 One commercial power outlet

0 One 0.5 fuse

0 One input switch (-48 V and 35 A)

0 One CB2 10-A breaker.

48 V Reserve Power Supply 3.76 Purpose. To maintain service in the event of a commercial power
(J-87122) failure.

3.77 Location. Within the host SL-1 system and connected, if required, by
wires to the QUX6  unit at the base of the CDR cabinet.
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CABLE AND MISCELLANEOUS
EQUIPMENT

COO52743 Hand-Held De- 3.78 Purpose. To degauss tape heads, thus reducing random data errors
gausser caused by residual magnetism.

3.79 Location. Kept separate from the cabinet.

NE A25MQ  SD1  Cables

3.80 Quantity. One per CDR system.

3.81 Size. Approximately 1 in (24.5 mm) by 3 in (77 mm).

3.82 Purpose. Carries serial data between SD1 circuit packs in the CDR
system and host SL-1 systems.

3.83 Location. Plugged into faceplate of QPC45 and QPC139 SD1 circuit
packs.

3.84 Quantity. One per input port.

3.85 Length. One of two choices determined by system configuration:

0 NE-25MQ2 16 ft (4.9 m)

0 NE-25MQ3 50 ft (15.2 m)

3.86 Features. The 25 wire AWG; standard QlA  teletype cable connec-
torized at both ends.

QCB12  and QCB13 Cables 3.87 Purpose. To connect the tape control circuitry to the MTU

3.88 Location. Runs from the back of the MTU to the QPC130 tape
control faceplate.

3.89 Quantity. One QCBl2  and one QCB13 per CDR system.

3.90 Length. 8 ft (2.6 m).

QUDl  Cooling Unit 3.91 Purpose. To dissipate heat generated by the CE shelf.

3.92 Components. Shelf, fans and Power connection cord.

3.93 Location. Immediately below the CE shelf.

3.94 Features. Two removable fan units, fused and operating from the
commercial power supply, the Deltec static Inverter, or from the QUT3
power unit.

3.95 The fans will operate during a commercial power failure under the
following conditions:

(a) if power is supplied via the Deltec inverter from a reserve battery, or

(b) if power is supplied via a QUT3 unit from an SL-1 -48 V.

3.96 These power connections ensure that the fans operate whenever a
-48 V power source is connected to the CE cabinet.

3.97 Approximate Weight. 10 lb (5 kg).

3.98 Quantity. One unit required per CDR cabinet.
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4. ORDERING INFORMATION

4.01 The CDR system can have several configurations, depending on how
it is to be powered. The’ CDR cabinet can be powered by its own rectifier or
by the host SL-1 system. A battery reserve may also be connected to the
CDR system.

4.02 The equipment that should be ordered with each of the available
options are outlined in Table 4-A and 4-B. Table 4-C lists the additional
equipment that is required.

Table 4-A
OPTION A - CDR WITH RESERVE BATTERY

DESCRIPTION EQUIPMENT

Option Al - CDR powered by -48 V from its own rectifier M T U
CE Shelf (Note 1)
QUDl  Cooling Unit
Rectifier
Deltec Inverter

Option A2 - CDR powered from the host SL-1 system. (Note 2) M T U
CE Shelf (Note 1)
QUDl  Cooling Unit
Deltec Inverter

Note Ir The CE shelf is equipped with the CPU, tape control and power circuit packs. Refer to
Table 4-C for the additional equipment required.

Note 2: It may be necessary to have an additional rectifier in the host SL-1 system, depending
on the system load already there.
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Table 4-B
OPTION B - CDR WITHOUT BATTERY RESERVE

DESCRIPTION EQUIPMENT

Option Bl - CDR powered from its own rectifier; the MTU, cooling
unit and rectifier all powered from commercial 115 V ac outlets.

M T U
CE Shelf (Note)
QUDl  Cooling Unit
Rectifier

Option B2 - CDR powered from host SL-1 system; MTU powered
from commercial 115 V ac outlet.

M T U
CE Shelf (Note)
QUDl  Cooling Unit
QUT3 Fan Inverter Power
Unit

Note: The GE shelf is equipped with CPU, tape control and power circuit packs. Refer to Table 4-C fo
additional equipment required.

Table 4-C
ADDITIONAL EQUIPMENT REQUIRED

EQUIPMENT QUANTITY

QPC45 or QPC139 SD1 circuit packs

QPC31 or QPA62 RAM circuit pack

NE-A25MQ SD1  cable
16, 25 or 50 ft (4.9, 8.2 or 16.4 m) long

6 max.

1

1 per SD1  port
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APPENDIX 1 TO 553-2631-110

1. GENERAL

1.01 This appendix gives descriptive information about CDR cabinets
and equipment that comply with FCC regulations concerning
electromagnetic interference (EMI).

1.02 The information given in this appendix takes precedence over the
information given in 553-2631-110 for similar items of equipment.
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2. IDENTIFICATION

CABINETS

Cabinet Door

Top Panel

INTERFACE CABLES

Alarm and
Miscellaneous
Equipment

Serial Data Interface
Packs

INTER-CABINET
CABLING

Adjacent Cabinets

POWER AND GROUND
WIRING

Cabinet Equipped With
a Rectifier

Reserve Battery

2.01 The cabinet front panel is a hinged metal panel equipped with a
key operated locking mechanism. A key for operating the lock is
supplied with each cabinet.

2.02 The door panel is equipped with metal gasketing strips rivited to
the inside edges to ensure metal to metal contact between the cabinet
frame and the door.

Note: Plexiglass or glass-type doors should not be used with these
cabinets.

2.03 The top panel (I/O panel) of the cabinet serves as the primary
connecting point to the equipment within the cabinet. The panel
contains filter connectors required to interface with Serial Data
Interface ports (RS-232 connections). Filter connectors can be added to
the top panel as required and are connected to the equipment within the
cabinet with flat interface cables.

2.04 Alarm and miscellaneous equipment cables use the same type of
interface cables as PE shelves. They terminate on filter connectors on
the I/O panel where they are extended to the cross-connect terminal as
required.

2.05 The QPC45 and QPC139 Serial Data Interface (SDI)  packs are
connected with a QCAD42 interface cable to a filter connector located
on the I/O panel of the cabinet. All links, modems and terminals
connect to the filter connector on the outside top of the I/O panel.

2.06 Four cable access holes are provided in each cabinet side and rear
panel which are used for inter-cabinet cabling when cabinets are
installed side-by-side or back-to-back.The cabinets are secured to each
other by a bulkhead assembly installed in each adjacent access hole.

2.07 The power supply cable from the rectifier is run in a flexible
conduit terminated at the cabinet top panel. The commercial power
supply (as described in 553-2~~1-200)  must be installed within 3 ft (915
mm) of the cabinet top panel.

2.08 All -48V battery distribution and charge wires are run in metallic
electrical conduit, maximum 3/4  in=(20  mm) in diameter.

2.09 Charge and -48V power leads are routed through access hole
marked DC PWR on the cabinet top panel. Isolated ground bus (systems
without reserve battery) and i-48V leads are routed through the access
hole marked GND.
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Battery Distribution
Box

2.10 If possible, the Battery Distribution Box  should be located in such
a manner that no more than 10 ft (3050 mm) of wiring is required
between the connection in the box and the connection within the
cabinet. This permits up to three 6 AWG wires to be run in the 3/4  in
conduit.

Note: Approximately 6 ft (1830  mm) of wiring is required within
the cabinet, leaving 4 ft (1220  mm) of wiring available between the
I/O panel and the connection in the Battery Distribution Box.

2.11 When the Battery Distribution Box is located further from the
cabinets, the wire size must be increased to 4 AWG and run in a
minimum 1 in conduit. The 4 AWG wire is then terminated on a Curtis
Type H or equivalent terminal block located in a Hoffman typ  pullbox
within 10 cable ft (3050 mm) from the cabinets being served. A 3/4  in
conduit must then be provided between the pullbox and the cabinet
being served.
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PRACTICE 553-2631-111

1.  GENERAL

1.01 This practice provides a general description of the Mini Call Detail
Recording (CDR) feature. A complete description of the CDR system
involves the following additional documents:

SL-1 Call Detail Recording Feature:
553-2631-100 - Description

Mini CDR:
553-263 l-2 11 - Installation
553-263 l-3 11 - Operation

Note: The Mini CDR feature is only available on SL-1 M systems.
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2. DESCRIPTION

CDR Storage

Tape Format

Polling

CDR Buffer

Mini CDR Password

2.01 The Mini CDR is used to temporarily store SL-1 CDR call records.
This feature is only available on SL-1M  systems and consists of a second
tape unit in the main SL-IM cabinet.

2.02 Mini CDR has all the features and options available with the basic
SL-1 CDR feature, plus the following additional capabilities.

2.03 The CDR information is assembled by the SL-1 CDR software into
various call records (refer to 553-2631-100). The records are accumulated in
the CDR buffer in system memory, and then transferred as a block to the
Mini CDR tape unit in packed binary format. The call records may also be
sent to a teletypewriter (TTY) or any RS232-C  compatible device in ASCII
format, when the call record is generated.

2.04 The Mini CDR tape unit is identical to the system tape unit and is
housed in the same tape shelf. Each tape unit is connected to the system by
its own connector cable that runs from the front of each tape unit to a
dedicated tape unit interface circuit pack in the CE shelf.

2.05 The Mini CDR magnetic tape is formatted into four tracks of
adjacent blocks, each containing 518 words.

2.06 The tape block consists of different fields as shown in Fig. 2-l. The
first and last words are used for synchronization. The second and third
words contain the block number and type respectively. The block type is
followed by 512 words for the storage of call records. The Checksum word is
used to check for errors within the block.

2.07 The format of call records on the tape is described in 553-2631-100.
A null call record is used to fill up a block so that the individual call records
do not span tape blocks.

2.08 The call records stored on the CDR tape can be printed on a TTY by
using the Mini CDR overlay. To accomplish this polling procedure the
CPU reads the CDR tape, converts the call records into ASCII format, and
outputs the records to the active TTY. The CDR tape can also be polled by
a computer, or a remote device through an SD1 link and modem.

2.09 New call records gererated while the CDR polling is in progress are
temporarily stored in the CDR buffer. When the buffer is full, and the tape
is not in a writable position, a limited number of call registers are used to
store the new call records.

2.10 A password is provided for those personnel who are to perform CDR
polling functions. This password only allows access to the Mini CDR
overlay and does not permit the user to perform changes to the SL-1 data
base. This overlay may be accessed in the normal manner using the level 1
or level 2 passwords. The Mini CDR password is defined in the
Configuration Record (overlay 17).
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1st Word
In Block

Tape Block

Bit Bit
1 5 1 4 1 3 1 2 11 10 9 8 7 6 5 4 3 2 1 0

I”““““““‘1Preamble

2nd Word ‘1” I I I II I I I I I I
In Block Block Number

3rd Word
Ill’ I I I II I j ‘11’

In Block Block Type

1st Word of
Y , , , , I I I I I I I I I

1st Call Record CUST. # 1 REC Number R EC Type

I
I

I

I

I
I I

I

I

I I

I
I

I

I
I

I
I

I
I
I

I

I

LastWordof 
Last Call Record

(May Be Null Records)

3rd Last Word I’ll I I I II I I I I I I -
In Block Checksum

+
2nd Last Word I I I ‘1111 I I I I I I ’

In Block , Not Used

Last Word
In Block Postamble

Fig. 2-l
Format of a Tape Block Record

518 Words
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Low Tape Alarm 2.11 This allows a flexible key/lamp on the attendant console to indicate
when the Mini CDR tape is 75% full. The low tape alarm lamp becomes
steadily lit when the tape is 75% full, and flashes when 100% full or when
the system is reloaded. The lamp goes dark when the CDR writing on tape
is started at the load point. The key associated with the low tape alarm lamp
has no function.

2.12 When the tape reaches 75% of the maximum capacity, a message is
printed on all maintenance TTY and an entry is placed in the history file (if
set for maintenance messages).
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3. EQUIPMENT IDENTIFICATION

Tape Unit (QUW9) 3.01 The tape system is a random read access and sequential write device
that uses a 4 track tape cartridge. The tape drive may be either a 3M or
Tandberg type, which is powered and controlled by the following circuit
packs:

0 QPC90  - 18 V converter

@ QPC91 - 18 V regulator

l QPC332 - tape phase encoder

l QPC333 - tape motion control

l QPC334B  - tape write encoder

3.02 These circuit packs are located below the tape drive. The electrical
interconnections between the circuit packs, the tape drive and the SL-1  M
CPU are shown in Fig. 3-1.

QUW9  Tape Unit

3M or Tandberg
Tape Drive

Cable
’ Connector

+ To QPC33

From
Power Control

Shelf

Fig. 3-l
Tape System Block Diagram
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3.03 Each tape unit is separately powered by a connector cable running
from the back of the tape unit to the QUX14  power harness. The voltage
converter pack receives the system -48 V dc from the tape unit backplane
and provides the dc voltage levels required by the remaining circuit packs
and the tape drive.

3.04 The phase encoder converts the data from the CPU into the correct
form for storage on the tape and vice versa. The two control circuit packs
interpret signals from the CPU to control the tape drive.

3.05 The system and Mini CDR tapes are identical except for the position
of a programming plug in one of the tape unit circuit packs, and the software
definition of the QPC33 tape interface packs.

Caution: Do not insert the system tape cartridge into the CDR
tape unit as this may cause the loss of protected system data.

3.06 If the system tape unit fails and must be replaced, then it is possible
to use the CDR tape unit as the system tape unit. Although this eliminates
the CDR storage capability, it allows the system to continue operating until
a replacement unit is available. Refer to 553-2051-570 for this system tape
unit replacement procedure.

Tape Unit Interface
(QPC33)

3.07 This circuit pack provides the interface between the SL-1 system and
,the tape unit. A connector cable (QCB6) runs from the front of each tape
unit to an interface circuit pack. The CDR interface pack is located in slot
position number 4 in the front of the CE shelf.

Tape Cartridges 3.08 The tape unit uses a 3M magnetic tape cartridge to store the CDR
data. The tape records are duplicated on two tracks to allow recovery from a
read error.

3.09 The tape records are written on tracks 1 and 2 until the Early
Warning (EW) marker is encountered. The writing then continues on tracks
3 and 4 until the next EW is encountered. Thus the full capacity of the tape
is used.

3.10 Since there is no pre-formatting requirement of the CDR tape, any
physically good 3M tape cartridge may be used. This includes previously
used CDR tapes or old system tapes. The old contents of these tapes are
overwritten.
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4. CAPABILITIES

Input/Output Ports 4.01 The number of SD1 ports is limited to 16 per system. This includes
all TTY or equivalent, a port to a Single/Multi-Port CDR storage system
and the history file (treated as a pseudo input/output port). This does not
include the tape interface to the Mini CDR tape unit.

CDR Buffer Capacity 4.02 New call records generated while the CDR polling is in progress, are
stored in the CDR buffer and call registers. However, the buffer space is
limited and prolonged polling activity in a high traffic period may cause the
loss of new call records.

4.03 Table 4-A gives the Unprotected Data Store required to buffer CDR
records generated during polling for a given polling time and traffic level.
The values are calculated for a 400 line system.

Table 4-A
CDR BUFFER REQUIREMENTS

I 142

284

1420

2 284

10 1420

5 1 709

2 1418

10 7090

709

1418

7090

BUFFER SIZE
(K Words)

3.83

7.66

38.3

19.1

38.2

I
191.0
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Polling Time

Table 4-B
POLLING TIMES

4.04 For example, if polling takes 2 hours and the traffic is 1 ccs, then the
number of calls generated is 284 and it would take 7.66 k words to buffer
the CDR records during polling.

4.05 These estimates are not necessarily additional storage required for
CDR buffering. However, this buffering affects the engineering of the call
registers (refer to Engineering and Assignment 553-2001-151 Appendix 7).
The total required call registers is the greater of:

(a) Call registers for maximum traffic (i.e., present engineering), or

(b) Call registers for traffic at time of polling plus buffering required for
CDR as per Table 4-A.

4.06 The time required to poll a full tape depends on the tape length and
the baud rate of the SD1 port. Table 4-B gives the polling times to output
the ASCII data to a TTY or equivalent. A tape length of 3600 in or 5400 in
may be used.

BAUD RATE

1 1 0

300

1200

2400

4800

9600

POLLING TIME (Hours)

3600 in TAPE 5400 in TAPE

76.4 114.5

28.0 42.0

7.0 10.5

3.5 5.25

1.75 2.6

0.88 1.32

4.07 From the polling times and CDR buffer requirements given in the
preceding tables it can be seen that polling activity should be done at periods
of low traffic. It is recommended that the baud rate of the SD1 port be as
high as possible and the tape length be 3600 in.
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Tape Capacity 4.08 An alternative to low traffic polling would be to poll the CDR tape
more frequently with a less than full tape. The time required to fill a tape
depends on the tape length and the number of call records generated.

4.09 The tape capacity is 36813  words (3600 in tape) or 533k words (5400
in tape) assuming the recording density is 1067 bits/in and a tape block size
of 517 words.

4.10 Table 4-C estimates how long it takes to fill the CDR tape with call
records for the given calling rates and the following assumptions:

tape length - 3600 in
line size - 400
intercom ratio - 0.5
call record size - 10 words (12 digits dialed)
featured calls - 10% of total calls

Table 4-C
MINI CDR TAPE CAPACITY IN UNITS OF DAYS

I ccs INCOMING AND OUTGOING CALLS*
(Calls/Day)

3849

5132

6415

7698

8981

8.458.45

6.346.34

5.085.08

4.224.22

3.63

* When only outgoing calls are recorded, tape capacity is doubled.

TWhen  a 5400 in tape is used, the capacity is increased to 1.5 times the values
indicated.

Tape Life 4.11 The life of the CDR tape cartridge is approximately 5000 passes.
Typically, fourteen passes occur per polling operation. Assuming a polling
period of five days, the life of the CDR tape is 1785 days (5 years). For
other polling periods, refer to Table 4-D.
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Table 4-D
CDR TAPE LIFE

System
Initialization

System Reload

POLLING PERIOD LIFE
(Days) (Days)

5 1785

4 1750

3 1315

2 714

1 357

4.12 The effects of a system initialization during normal CDR recording
or in the middle of physically writing to the tape, are as follows:

0 The call records buffered in the system are lost. No data on the tape is
lost.

0 The last CDR tape block number and the track number are recovered
from the protected data store.

0 Normal recording continues after the system recovers.

0 All Mini CDR overlay commands may be used as explained in
553-2631-311.

4.13 System initialization during CDR polling causes the termination of
polling without warning or any special message to the accessor. The accessor
must re-initiate the polling after system recovery.

4.14 If the system reloads during normal CDR recording, the tape block
and track numbers and CDR records buffered in the system are lost. When
the system recovers the low tape alarm flashes and CDR writing to tape will
have to be re-initiated by using the Mini CDR overlay. (refer to
553-2631-311).
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PRACTICE 553-2631-210

1. GENERAL

1.01 This practice describes the installation of the Single/Multi-port Call
Detail Recording (CDR) storage system, its connection to the host SL-1
systems, commercial power requirements, and system start-up.
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2. PRE-INSTALLATION CONSIDERATIONS

POWER SOURCES

CDR Equipment Environ-
ment

Final Location

2.01 The CDR system may be powered by the host SL-1 system, or by
its own QSD4, QRF6  or QRF8 rectifier assembly. The rectifiers can
operate on 115, 208 or 220 V ac, 50/60  Hz. The wiring options and
input/output power specifications for the different rectifiers are given in
Fig. 4-5(a), 4-5(b), 4-6 and 4-7. Refer to Part 4 of 553-2631-110 for a c
description of the various CDR configurations.

2.02 The cabinet room should be dry, clean and well ventilated. The
environment specifications in 553-2~~1-200  should be refered to before
deciding on the location of the CDR system.

2.03 If the CDR cabinet is powered with -48 V dc from a host SL-1
system, the CDR must be local to the SL-1, i.e., within 50 cable ft (15.2 m).

2.04 If the CDR cabinet is to be more than 50 cable ft (15.2 m) away from
the host SL-1 system(s) the SD1  cable carrying information between the two
systems must be plugged into a modem pair, as shown in Fig. 2-1. Refer to
Chart 3-1 for the ac outlets required for each CDR configuration.

2.05 If the CDR system is equipped with a rectifier, then the cabinet must
be within 10 ft (3.05 m) of a grounded llO-  or 220 V, 50 or 60 Hz ac power
outlet.

Host
SL-1

S y s t e m

SDI

r-------_---
1

\ j ),.“:,. CDR

I
Device Number

System
I

I I
>50 Cable ft I - - - - - - - - - - - - J

- (>15.4  m) -wl

Fig. 2-l
Host SL-1 Connection to Remote CDR Cabinet
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3. UNPACKING AND INSPECTION

3.01 For convenience of shipping and installation, customers receive their
CDR systems in several packages.

0 CDR cabinet with cables and common equipment

0 Magnetic Tape Unit

0 Deltec static inverter

l QUT3 fan and inverter power unit

0 Rectifier Assembly

0 Hand-held degausser

0 Documentation

3.02 To assemble a CDR system, follow the instructions in Charts 4-1
through 4-8. The final assembled product should resemble the typical
QCAl  1 CDR cabinet illustrated in Fig. 3-1.

3.03 The cabinet itself arrives on the installation site wrapped in protective
plastic and bolted onto a wooden pallet. The customer also receives, taped to
the cabinet, a plastic package containing a total of 15 self-tapping bolts and
four Phillip  screws. Also in the cabinet, but not yet installed in it, are a
QCBl2  and a QCB13 cable and a black ac line cord. Already installed in
the cabinet are the CE shelf, the cooling unit, the power distribution unit,
and the following circuit packs:

QPC85  or QPC190 - 5/12 V Converter

QPA62 or QPC31- RAM

QPC39 - CDR Timing

QPC40  - Arithmetic Logic Unit

QPC41 - CPU Misc. Registers

QPC42 - Sequencer

QPC45 - Serial Data Interface (Single Port) (Note 1)

QPC139 - Serial Data Interface (2-Port) (Note 1)

QPC130 - CDR Tape Interface

QPC131/QPC132  - CDR Single Port ROM pair

QPC234/QPC235  - CDR Multiport ROM pair (Note 2)

QPC301 - CDR Multiport ROM pack (Note 2)

Note 1: The number of SD1 packs required depends on CDR system
configuration.

Note 2: The QPC301 ROM circuit pack may be used in place of the
QPC234/235  ROM pair.
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3.04 The remaining CDR units arrive in packaging similar to that used
for SL-1 system units, (refer to 553-2001-205). The precautions mentioned
there for unpacking units also apply to the CDR system.

3.05 Upon receiving the CDR equipment, customers should check that all
required units have arrived. In its original packing case there should be a
Hewlett-Packard MTU. Shipped with most units, but considered as options
to be ordered by the customer, are the rectifier assembly, the Deltec static
inverter, and the QUT3 fan and inverter power unit. Each of these units are
shipped in a separate carton.

Chart 3-l
RECEIVING CDR SYSTEM

STEP PROCEDURE

1 Unpack CDR System from packaging (refer to 553-2001-205).

2 Inspect all units for broken, disfigured, or bent parts. If there are any, contact the
manufacturer.

3 E,.sure that all equipment pertaining to the option ordered has been shipped (refer to
553-2631-110).

4 Check that all circuit packs are there, and secure them with the locking devices at the top and
bottom.

Note: The QPC85  or QPVl90  5/12 V converter must be located in the right-hand side of
the CE shelf. The position of the other packs is flexible. They are, however, positioned so
that the wiring connections from the faceplates are simplified.

5 Move cabinet to proper location: within 50 cable ft (15.2 m) of host SL-1 system, and within
10 cable ft (3.05 m) of commercial 115 or 220 V, 50 or 60 Hz ac power outlets. The ac
outlets required for the various CDR configurations are outlined below.

Option Al - One 2320 Hubble or equivalent ac power outlet needed - 115 or
220 V ac

Option A2 - No ac power outlet needed

Option Bl - Three ac power outlets needed - Two standard U-ground 115 V
ac; one Hubble-type 115/220  V 50/60  Hz

Option B2 - One standard U-ground ac power outlet needed - 115 V ac.
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Magnetic Tape -
Unit

QSDl  CE Shelf -

QUDI Cooling -
Unit

QSD4 Rectifier -
For OUT3  Fan and
lnverter Power Unil

Deltic
Static lnverter

Fig. 3-l
Typical QCAll  CDR Cabinet

Temperature
Sensing Device

, Cable Harness

- QUX6 Power
Distribution
Unit
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4. ASSEMBLY AND START-UP

4.01 Customers are advised to assemble the cabinet, because of its weight,
at the location of its intended use. Follow recommendations in 553-2~~1-200
for proper placement of the unit.

4.02 Units in the CDR cabinet are best installed just off-site with both
front and backpanels removed. Charts 4-1 to 4-8 describe this type of
installation and connection. After installation, the backpanel can be replaced,
and the fully equipped cabinet pushed into place.

4.03 With all the units installed, the cabinet is top-heavy and has to be
kept upright with stabilizing feet. If these are to be removed, then the CDR
cabinet frame must be bolted either to the floor or to the adjacent cabinet
frame, and a slightly different installation procedure must be followed as
dicussed  below.

4.04 The feet must be removed off-site, since it involves tilting the cabinet
backwards. This is best done while the cabinet is still unequipped. The
sidepanels must be removed (see 553-2~~1-210). Then, with the backpanel
left on, the cabinet is moved to its final position and bolted to the floor or
adjacent cabinets. Charts 4-l through 4-8 should still be followed step-by-
step, but units with connections at the back must be connected up beiore
being mounted into the CDR cabinet.

Chart 4-l
PREPARATION

STEP PROCEDURE

1 Free the cabinet from its pallet by removing the two bolts on each of the two shipping
brackets in the base of the cabinet.

2 Remove front and back panels of the cabinet (refer to 553-2~~1-210).
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Chart 4-2
INSTALLING THE MAGNETIC TAPE UNIT

Caution: At least two people are required to insert this unit: it weighs 150 lb (68 kg).

STEP PROCEDURE

3

+ 7

8

Hold the MTU securely at top and bottom. Ease it into the upper-most position in the CDR
cabinet, and rest it on the brackets provided.

Open the MTU dust cover door, and loosen the screw on the right side of the inner door of
this unit (Fig. 4-l). Open the inner door by holding it at the top and bottom; the hinges are
on the left side (Fig. 4-2).

Caution: Open MTU  inner door carefully. The door can hit the cabinet frame.

While one person holds this door open, insert screws through the holes in the MTU side to
the holes in the CDR cabinet frame. Three self-tapping hex screws go into the right side of
the MTU, and four Philips screws go into the left, as shown in Fig. 4-2. Alternate sides
when tightening screws.

Feed the QCB12 cable marked CONNECTOR END ASSEMBLY into the tape unit
through the centre opening in the back of this unit. Mate this end to the contacts of connector
‘G’ in the top right-hand corner of the MTU (Fig 4-2).

The other end of the QCBl2  cable is then connected to 54 on the face of the QPCl30  pack in
the CE shelf. Then secure the two screws on 54 to hold the cable in position.

Take the double-ended QCB13 cable assembly, and feed the 2-edge connectors E and F
through the opening at the back of the MTU in the same manner as for the QCB12. Connect
as shown in Fig. 4-2. The other end of the QCB13 is connected to 53 of the QPC130 pack
on the CE shelf. Check the fuses in the MTU. See Hewlett-Packard manual for location.

Make sure that the three toggles switches on the MTU internal circuit board on the inside
of the MTU door are all in the DOWN position. Close the inner MTU door; tighten the
latch screws. Close the door of the dust cover.

Take the P2 gray line cord from the cable harness, and plug this into the jack on the face of
the QPC39 pack (Fig 4-13).
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Control Buttons And Lights

r Tape Threading Diagram

Dust Cover

MTU Power Switch

Panel

-Screw Securing MT’U Door

Fig. 4-1
Front View of Magnetic Tape Unit (Dust Cover Open)
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4 Self -tapping
Phillips Screws

/

25-Pair QCB13
Connector Cable
To 53 On QPC130
Pack ,

25-Pair  QCB12
Connector Cable

/
To J4 On QPC130
P a c k

i

G ‘1 I

MTU Back

/

3 Self-tapping
Hex Screws

jp CDR Cabinet Frame

Fig. 4-2
Front View of Magnetic Tape Unit (Inner Door Open)
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Chart 4-3
INSTALLING THE DELTEC STATIC INVERTER
(OPTION Al OR A2)

S T E P PROCEDURE

1 Lift the inverter, and slide it into metal box provided for it at the base of the CDR cabinet.

2 Secure with eight hex screws as shown in Fig. 4-3.

3 Connect the inverter, as shown in Fig. 4-4, terminating the top black lead at the bottom right
hand corner of the static inverter to the power terminal 3 on the power terminal block of the
QUX6  unit (Fig. 4-13). The middle red wire goes to terminal 1, and the bottom black wire
to the ground lug on the cabinet (Fig. 4-14).

4 Plug the gray ac line cord from the QUX6  power distribution unit into the bottom outlet on
the duplex receptacle located on the back of the inverter (Fig. 4-4).

5 Take the black ac power cord and plug it into the bottom right-hand plug on the back of the
MTU and into the top duplex receptacle on the inverter.

6 Plug the QUDl ac line cord into the duplex receptacle on the QUX6 unit.

8 Self-Tapping Hex Screws

Fig. 4-3
Mounting the Deltec Static Inverter
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To QUDI
Fan Unit

AC Output

Magnetic Tape Unit

Deltic  Static lnverter
(Rear View)

QUX6
Distribution Box

-m

Duplex 115 V AC Outlets To Frame GND Lu

RlOAWG’
-4BV to QUX6

(Terminal 1)

w  DC Inputs

BK 10 AWG
GND to QUX6
(Terminal 3)

Fig. 4-4
Connections to the Deltec Static Inverter

Chart 4-4
INSTALLING THE RECTIFIER ASSEMBLY
(OPTION Al OR Bl)

STEP PROCEDURE

1 Lift rectifier and slide into cabinet above metal box provided for Deltec static inverter.

Caution: Rectifier weighs up to 200 lb (91 kg).

2 Secure to frame with eight hex self-tapping screws provided.

3 Strap rectifier as shown in Fig. 4-5, 4-6 or 4-7 as required by the type of rectifier and ac
input used.

4 ‘The power and ground connections to the rectifier are performed in Chart 4-7.
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I2 A 2 1 0  -  25ov WUEO  T O

rIoOR0  H Z 1 4 3 m a  1 6 5 ( 5 1

HAZARDWS  VDLTAGES
STRAPPIN  lNFORMATlON

0
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3 00
0 0 4--o 0

TSI
0 0

I

Input Connections

QPC75
JOLTAGE
0

LOJUST

XJRRENT
0

LIMIT
Q-

O U T P U T

0+
A N T I
0

H U N T  OC

HgHg

b’OLTAGE

>
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F 4
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FAN
I-
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T S 3 T s s

0 0 6 TRIP
*0  0 ‘IALARM 0
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I
O u t p u t  C o n n e c t i o n s

r-
To Reserve

B a t t e r y

T S 3
T e r m i n a l s

T S 3 LeadLead

T e r m i n a l s COh Gauge

3 BL 18
4 B L 24
5 8 L-W 2 4
6 B R 2 4
7 w 2 4

L

Fig. 4-5(a)
QSD4 Rectifier Wiring Options
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Heavy
White
Wire 1

NOTE: Shown Wired For 115/230  V ac

I Nominal Input
I

Connect White
Voltaae Lead to Pin I

I 105v/208v 8

I 115Vl23OV  1

4 I 125Vl24OV  1

Fig. 4-5(b)
QSD4 Rectifier - Output Tap Connections
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HAZARDOUS VOLTAGES
TENSION DANGEREUSE

TBl
0 0

1

2
0

GND

00
r

1
Input
Connections

0 0

0

0

.50  AMP

AC BREAKER

0

0
0
0
0
0

QRF6
0 -48V/35A  SWITCHED MODE RECTIFIER

I N P U T  102V-129V 3 0 A  50/60Hz O U T P U T  -48VDCI35A
19OV-229V 20A 50/60Hz DC ON 5V  50MA
202V-250V 2 0 A  50/60Hz AC ON 5V 50MA

0

0

OVER  VOLTAGE
0

FAN FUSES

DC ON

CURRENT LIMIT DC BREAKER

0

a

D C
output

, Connection!

“Grounding circuit continuity is vital for safe operation Of

machine. Never operate machine with grounding conductor
disconnected” “Un circuit de terre  cominu  est essentiel
en we du fonctionnment securitaire  de I’appareil. Ne jamais
mettre  I’appareil en marche lorsque le conducteur  de mise a
la terre  est debranche.”

Input Voltage

102V-129V 60 Hz

Straps on TB2 (See Note)

F1 1.1 l  e n n n n
12

000eeeoeeeee

102V-129V 50 Hz
F1  7-l l  e n n e n e

12

l  e e e e e e e e l l l

F1 1,. 12
19OV-229V  50160  Hz ee-•ee-ee

l  e e e e e e e e e e e

1 2
202V-250V  50160  Hz F1 T-E-l l  - � e e - e e

l  e e e e e e e o e e e

TB4

Terminals

T

5 BL 18

7 BL 2 4

a B L-W 2 4

9 BR 2 4

10 w 2 4

Color Gauge

1

NOTE: 182  is located inside the rectifier.

Fig. 4-6
QRF6 Rectifier Wiring Options
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HAZARDOUS VOLTAGES
TENSION DANGEREUSE
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-48V/40A  SWITCHED MODE RECTIFIER “GROUNDING CIRCUIT CONTINUITY IS VITAL FOR SAFE
OPERATION OF MACHINE. NEVER OPERATE MACHINE

INPUT 102V-129V  30A 50/60Hz OUTPUT -48VDCl40A WITH GROUNDING CONDUCTOR DISCONNECTED.” “UN

19OV-229V  20A 50/60Hz
CIRCUIT DE TERRE CONTINU  EST ESSENTIEL  EN VUE

e DC ON 5V 50MA DU FONCTIONMENT  SECURIETAIRE  DE L’APPAREIL.
202V-250V  20A 50/60Hz

Q!i
AC ON 5V 50MA NE JAMAIS  METTRE L’APPAREIL EN MARCH LORSQUE

THIS UNIT WIRED FOR USE AT.. .
LE CABLAGE DE CE MATERIEL

( LE CONDUCTEUR DE MISE A LA TERRE EST DEBRAN-
CHE.”

1
CONVIENT  POUR UNE TENSION DE..

SER # - l-

Input Voltaae I Straps on TB2 (See Note) TB4

Terminals Color Gauge

5

7

8

9

1 0

BL
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B L-W

BR

W

1 8

24

24

24

24

F1  7-l 1 2
102V-129V  50 Hz

l  o u u o u o

oooooe*oeeoo

19OV-229V  50160  Hz F1 -c-l l  o u e o u e
1 2

oeoeeeeooeoe

202V-250V  50160  Hz F1 7-i-i-l l  U O O U O
1 2

l  e o o e e o o o o e e

NOTE: TB2 is located inside the rectifier.

Fig. 4-7
QRF8 Rectifier Wiring Options

Page 4-9



PRACTICE 553-2631-210

Chart 4-5
INSTALLING THE QUT3 FAN AND INVERTER POWER UNIT
(OPTION B2)

S T E P PROCEDURE

1 Attach the QUT3 unit (Fig. 4-8) to the CDR cabinet frame below the CE shelf with four
screws.

2 Connect terminal 1 on the QUX6  unit (Fig. 4-13) to terminal 3 on the TS3 connector block
(the front of the QUT3).

3 Connect ground lead from terminal 3 on the QUX6  unit to terminal 8 on TS3 (QUT3).

4 If a power alarm is to be used, connect the alarm lead to terminal 5 (AC-ON) on TS3 which
provides a 3 A, 30V dc ground contact closure to indicate ac power failure.

5 Plug the ac line cord for the QUDl  cooling unit into one of the duplex receptacles on the
QUT3 unit.

Fig. 4-8
The QUT3 Fan Inverter Unit
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Chart 4-6
CONNECTION OF THE SERIAL DATA INTERFACE

STEP PROCEDURE

1 Set up QPC45 and QPC139 SD1 packs which connect the SL-1 system(s) to the CDR as
follows (see also Fig. 4-9, 4-10):

SL-1 SD1 CDR SDI(S)

(a) Shorting plug in modem position. When the cable length to the SL-1 is less
than 50 feet, set the shorting plug in the EIA
position. For longer distances using a modem,
set the plug in the MODEM position,

(b) Speed switch settings must be set for the same speed
in both SD1 packs.

(c) SD1  address switch settings for port number must Select appropriate device numbers (see
set to correspond to the link number in the SL-1 “Device Number Selection” immediately
software (see 553-2~~1-220). following).

2 Device Number Selection: The CDR machine requires that each SD1 port be assigned a
“device number”. The device number is selected by address switches inside the SD1 circuit
pack. The QPC45 (single port) SD1 requires one device number and the QPC139 (2 port)
SD1 requires two consecutive device numbers.

The following rules  apply in the selection of device numbers:

(1) If the CDR machine has an 8k RAM (QPC31),  there is only one port and its device
number must be 0.

(2) On a 32k machine (QPA62), which can have up to a maximum of 12 SL-1 ports, the
choice of device numbers is subject to the following constraints:

(a) No two device numbers may be the same. Note that the port number of the SL-1
SD1 and the device number of the CDR SD1 need not be the same.

(b) For a QPC45 with device number n, where n is even, there must be no QPC139
with the device number pair (n+8, n+9).  If n is odd, there must be no QPC139 set to
respond as device numbers (n+7, n+8).

(3) In choosing SD1 device numbers in the CDR machine, it is recommended that:

(a) Low device numbers be preferred over high.

(b) High baud rates be associated with the lower device numbers.

Note: The software of all SL-1 machines connected to the CDR must be modified to
establish the SD1 ports and customer options. Refer to 553-2~1-220  for this information.

Chart Continued
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Chart 4-6 Continued
CONNECTION OF THE  SERIAL DATA INTERFACE

STEP PROCEDURE

3 Plug the double-ended 25-wire NE-25MQ SD1 cable into the 25-pin connector(s) on the
faceplate of the SD1 circuit packs: one in the CDR system, and the other into the
corresponding SD1 pack of the host SL-1 system. Ensure that the baud rate is the same in
the CDR port as in the corresponding SL-1 port.

Note: For connection to a modem, use the same 25-wire cable from SL-1 SD1 to modem,
and from modem to CDR SDI.

4 If a QPA62C (32k RAM) is used, set the switches as shown in Fig. 4-11. If a QPA62D,  or
later vintage is used, set the switches as shown in Fig. 4-12.

m(B)
,- Speed Switches

-Enable/
Disable
Switch

- C o n n e c t o r

Switches

Each Input/Output device has an address
(Device Number) which is set on the
selection switch on the QPC45 pack. See
Table Below.
The Operational speed of each device is
also set on the selection switch.
An Option plug is inserted in one of the
plug positions (A), (B), (C), depending
upon type of device connected to the
QPC45 pack as follows:

A) When QPC45 pack oonnects  to a Modem
(TTY in remote location)

B) For a standard EIA data terminal, e.g.,
Datacom 300.

C) For a TTY that connects directly to

1
rE

QPC45 pack (N

Address
Selection

Ievice Swi tches
dumber 4 5 6

0 0 a l

1 0 l 0

2 l 0 0

3 0 0 l

4 a.0

5 oeo

6 l 0 0

7 0 0 0

Modem).

1 4800 IO a a

o Switch Off

l Switch On

Fig. 4-9
QPC45 SD1  Pack Internal Plug Positions and Address Switch Settings
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- - - - 1

u--- Proqram Socket

Port

I l l

GZ G?
Selection

1

5

10

1 5

20

25

Table  A

Address
Selection

D e v i c e Switches

1 6-7

Table B

Speed Switches
I

D e v i c e Switches I
S p e e d
(Baud) 2 3 4

llrl oIeIo

150 lololel

3 0

35
37

. = ON Note: Switch 1 Not Connected

o = OFF

Table C
Note: 1.

These switches are not used.
Set to OFF position.

Program Socket Selection

Socket
Location I I

Port Connecting Device

A l 3
A25 I I: When QPC139 Connects to a Modem (Remote TTY) I

A l 6
A22

B16
822

1 When QPCI  39 Connects to Standard El A RS 232 Data
2 Term.

When QPC139 Connects directlv to a T T Y

Fig. 4-10
QPCl39  SD1  Pack Internal Plug Positions and Address Switch Settings
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A 0 C,D,E,F,G

“” EElza
Off El

Alarm LED

Enable/Disable Switch

5

10

1 5

20

20

30

35

37

Fig. 4-11
QPA62C/QPA62E/QPA62G  32k RAM Switch Settings

The switches on the QPA62C  and earljer vintage
and QPA62E/QPA62G (32K  memory) must be
set to respond as the first 32K words of data
store 0.
There are three sets of switches inside the pack
that must be set as follows:

0 Switch OFF 0 Switch ON

Switch Setting

1 2 3 4 5 6 7 8
El 00a00000
G5 00m00000

F18 00~0*0e0
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O”B BBH
off F5 G5

Enable/Disable Switch

m- 5

10

1 5

20

20

30

35

37

The switches on the QPA62F/QPA62H
(32K  memory) must be set to respond
as the first 32K words of data store 0.
There are two sets of switches inside
the pack that must be set as follows:

0 Switch OFF 0 Switch ON

Switch Setting

1 2 3 4 5 6 7 8

G5 000a0000

F5 0 0 0 0 0 0 0 0

Fig. 4-12
QPA62F/QPA62H  or QPA62D  32k RAM Switch Settings
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2 Leads

Temperature
Sens ing  Dev ice

CE Shelf

i - i

36-Pin
Connector

To Faceplate
Of QPC39

Cable Harness

-----:
QUX6  Power Distribution Unit

Low Tape
Alarms

System
Fail
Alarms

Alarm
Terminal Block

2B

,  -48V to  CE Shel f
AC Input

To QUX6  (Optns  Al & A21
Or

To QUT3 Inv (Optn  82)

Or
To AC Outlet (Optn  Bl)

QUDl Cooling Unit

-48V To Deltec lnverter

II

or OUT3 Unit

Power Terminal
Block (PTB) I/P

Switch

CB2
10 A
Brkr

1A

2B

CBl
35 A
Brkr

Note: The -48V goes to the battery, if available. Otherwise connect to rectifier.
(Refer to Chart 4.7).

Fig. 4-13
CDR Cabinet Internal Wiring
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Chart 4-7
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

1 Ensure that the ENB/DIS switch at the top of each circuit pack is switched to ENB.

2 Ensure that all circuit breaker switches are in the OFF position.

(a) ac and dc breakers on the rectifier,

(b) CB2 10 A breaker on the QUX6  unit,

(c) I/P 48 V switch on QUX6,

(d) circuit breaker on Deltec static inverter (if present).

3 Check that all fuses have the correct rating as indicated below:
QSD4 - Fl  (1.3 A) and F3 (0.75 A)
QRF6  - F1,  F2 (0.5 A) and F3 (0.75 A)
QRF8  - Fl  (0.5 A), F2 (3.0 A) and F3 (0.75 A)
QUT3 - Fl  (1.3 A) and F2, F3 (0.5 A)

The color codes for fuses are as follows:

P A R T
N U M B E R

RATING (A) C O L O R

QFFlA 1.3 white
QFFlB 2.0 orange
QFFlC 3.0 blue
QFFlF 0.25 violet
QFFlG 0.5 r e d
QFFlH 0.75 brown
QFF3A dummy black

4 Connect the low tape and system failure alarms leads to the alarm teminal block on the
QUX6  unit (Fig. 4-13).

Note: CDR systems can accommodate four alarm devices (two for each type). The alarm
device, if required, should be supplied by the operating company. Alarms are rated at 30
VA; 1 A max.

5 Connect CDR grounds by performing step (a) or (b) as required. Refer to Fig. 4-13 and
4-14.

(a) If CDR is within 50 cable ft (15.2 m) of host SL-1 and if -48 V dc comes from host
SL-1 then make the following connections:

(1) CDR frame ground lug must be connected to SL-1 frame ground via an insulated
6 AWG wire.

Chart Continued
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Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

(2) CDR system ground must be connected to SL-1  system ground via an insulated 6
AWG wire.

(b) If CDR is more than 50 ft (15.2 m) from host SL-1; i.e., modems are present, then:

(1) CDR system ground must be connected to street side of water meter (or
equivalent) via an insulated 6 AWG wire.

(2) CDR frame ground must be connected to CDR system ground via an insulated 6
AWG wire

Note: Electronic PBX are extremely sensitive to transient voltage or noise in the ground
system. Resistance of the ground wire must be as close to zero as possible, never exceeding
0.5 a.

6 Connect power to the CDR system according to the CDR options listed below.

To connect the rectifiers (option Al and Bl) one of the front covers must be removed and the
connecting wires threaded through the snap bushing on the right side of the rectifier. For a
QSD4 rectifier the lower right cover is removed; for QRF6/8  the top cover is removed. The
connecting terminals are as follows:

QSD4 - TS5-1  (neg. terminal), TS5-2  (pos. terminal)
QRF6/8  - TB3-1  (neg. terminal), TB3-2  (pos. terminal)

Option Al - CDR with rectifier and reserve battery

(1) Connect grounds from the QUX6 unit: terminal 5 to the positive terminal on the
battery distribution box, terminal 6 to the positive terminal on the rectifier. Refer to
553-2~1-235  and Fig 4-13.

(2) Using 4 AWG wire, connect the negative terminal of the rectifier to the charge
terminal on the battery distribution box.

(3) Using 4 AWG wire, connect the discharge terminal on the battery distribution box to
terminal 8 on the QUX6.

(4) Connect the sense and monitor leads as discussed in 553-2~~1-235.

(5) Replace rectifier cover.

(6) Plug the rectifier ac cord into the Hubble-type outlet.

Chart Continued
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Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

Option Bl - CDR with rectifier

(I) Connect the positive terminal of the rectifier to terminal 5 on the QUX6  unit (Fig
4-13).

(2) Connect the negative terminal of the rectifier to terminal 8 on the QUX6.

(3) Replace the rectifier cover.

(4) Plug the rectifier ac cord into the Hubble-type outlet.

Option A2 and B2 - CDR powered from host SL-1

(1) Using 4 AWG wire, connect teminal 5 on the QUX6  unit (Fig. 4-13) to the positive
bus on the QBL6/15  unit in the SL-1 system. Refer to 553-2~1-235.

(2) Using 4 AWG wire, connect terminal 8 on the QUX6  unit to the discharge terminal
on the QBL6/15  unit in the SL-1 system.

(3) For option B2 plug the MTU into the standard U ground ac outlet.

7 Replace the back cover on the CDR cabinet and slide the cabinet into place.

8 Adjust the footscrews so the cabinet is level.

Frame Grd Lug
I

2 Pwr Leads
To Back of Inv

AC Power
To MTU

\
Deltec Static

lnverter

Fig. 4-14
Ground Screw Location at Base of Cabinet
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Chart 4-8
SYSTEM START-UP

STEP PROCEDURE

1 Turn on rectifier power breakers in the following order:

QSD4  rectifier - ac breaker followed by the dc breaker

QRF6 rectifier - dc breaker followed by the ac breaker

QRF8 rectifier - ac breaker (no dc breaker provided)

2 Turn on the CB2 and I/P breakers on the TCB (QUX6 unit).

3 Turn on the breaker on the Deltec static inverter.

4 At left rear of MTU check that the input power voltage is set to 115 or 230 V ac as required.
Open the dustcover door on the MTU (see Fig. 4-2). Locate the power switch in lower
left-hand corner and switch it to ‘ON’. The SYSTEM FAIL alarm may operate at this
point, but goes go off once the MTU is recording properly.

6 Mount tapes. (Refer to 553-2631-310 CDR System Operation, for method.)

Chart 4-9
ACTIVATING MULTI-PORT CDR

STEP ACTION VERIFICATION

1 After power-up and when all the SD1  packs
have been set up for CDR recording, the
connected ports should be automatically
enabled for CDR recording from the
respective SL-1 machines.

2 If a CDR port is being added to an existing
CDR multiport configuration, then load
overlay 42 from an existing SL-1 and issue an
‘en1  sll m’ command where m is the device
number switch setting on the CDR SD1  pack
to the added.

3 If a QPC139  dual SD1  has one unused port
that is to be added into the CDR, then use
overlay 42 to check status on the ports. Then
disable the used unit on the QPC139 by
issuing the ‘dis sll m’ command. Set the
switch settings for the new unit and then
enable both SL-1 ports.

Load overlay 42 from one of the connected
SL-1  machines and issue the ‘port n’ and ‘stat
sll all’ commands (refer to 553-2001-505).
This operation prints a summary of the CDR
port configuration. Then issue the ‘echo n m’
commands to test the CDR links for
transmission.

Same as above.

,Same  as above.

Note: CDR records from the SL-1
originally connected to QPC139 are lost
during this procedure.
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APPENDIX 1 TO 553-2631-210

1. GENERAL

1.01 This appendix describes the methods used to install CDR systems
that conform with FCC regulations concerning electromagnetic
interference @MI).

1.02 Installation procedures for equipment not covered in this appendix
are given in 553-2631-210.

1.03 Installation requirements are given in 553-2~~1-200  and in
Appendix 1 to 553-2~~1-200.
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APPENDIX 1 TO 553-2631-210

2. INSTALLATION PROCEDURES

Cabinet Door 2.01 Opening Door. The cabinet door is opened by inserting a key in
the locking mechanism located on the right side of the door and turning
the key counter-clockwise. The door is then swung open by pulling the
right side of the door outward.

Note: A key is shipped with t.he  cabinet and is located in a bag
secured to the top outside right hand corner of the cabinet. The
key is the equivalent to a 5/32 in Allen wrench.

2.02 Removing Door Panels. Once the door is unlocked, swing the
door panel open, and lift upward to unhook from its hinges.

2.03 Installing Door Panel. Line hinge on door panel with hook-on
hinge on outer left side edge of front of cabinet and lower panel into
position.

2.04 Closing Door. Insert key in locking mechanism and gently push
door against cabinet and turn key clockwise until the locking
mechanism engages.

Bulkhead Assemblies 2.05 Bulkhead assemblies permit wiring to be run between cabinets
installed side-by-side or back-to-back. These assemblies are installed
once the cabinets are unpacked and are being placed in their final
location. See Chart 2-1 for bulkhead assembly installation procedures
and Chart 2-2 for removal procedures.
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Chart 2-1
BULKHEAD ASSEMBLY INSTALLATION PROCEDURES

It may be necessary to temporarily remove some equipment from the cabinet to facilitate the
installation of bulkhead assemblies.
Bulkhead assemblies should be installed in cabinets placed back-to-back first.

STEP PROCEDURE

1 Unlock and remove doors from cabinets.

2 Remove door panels by opening doors and lifting upward until unhooked from hinges.

3 Remove screws securing covers on cable access holes requiring bulkhead assemblies.

4 Place cabinets back-to-back or side-by-side.

Note: Install cabinets back-to-back first.

5 Align cable access holes between cabinets.

Note: It may be neccessary  to adjust the feet on the cabinets to align the access
holes. Unscrewing the feet raises the cabinet and screwing the feet lowers the cabinet.

6 Dismantle bulkhead assemblies.

7 Place one washer plate on each pipe coupler. (See Fig. 2-l.)

8 Insert pipe coupler in cable access hole in first cabinet ensuring that it protrudes through
the hole into second cabinet.

9 Place a washer plate on end protruding into second cabinet. (See Fig. 2-l.)

1 0 Place lock nut (Fig. 2-1) on pipe coupler in second cabinet. Do not tighten nut.

11 Repeat Steps 8 through 10 for remaining bulkhead assemblies.

1 2 Tighten all lock nuts securely.

13 Place protective bushing (Fig. 2-l) on each pipe coupler.
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Chart 2-2
BULKHEAD ASSEMBLY REMOVAL PROCEDURES

Bulkhead assemblies. should not be removed unless the cabinet is being moved or removed. All wiring
between affected cabinets should be removed from bulkhead assemblies before proceeding.
It may be necessary to temporarily remove some equipment from the cabinet to facilitate bulkhead
assemblv removal.

STEP PROCEDURE

1 Unlock cabinet doors by inserting key in door locking mechanism and turning key
counter-clockwise.

Note: The key is the equivalent, to a 5/32 in Allen wrench.

2 Remove door panels by opening doors and lifting upward until unhooked from hinges.

3 Remove protective bushing from bulkhead assembly being removed. (See Fig. 2-l.)

4 Loosen and remove lock nut from pipe coupler. (See Fig. 2-l.)

5 Remove first washer plate from pipe coupler. (See Fig. 2-l.)

6 Grasp pipe coupler from adjacent cabinet and pull coupler out of cable access hole.

7 Separate cabinets and install metal cover plates over cable access hole.

Note: All bulkhead assemblies between two cabinets must be removed before cabinets
can be separated. System should not be operated without bulkhead assemblies unless
the cable access holes are covered with cover plates.

Serial Data interface
Pack

2.06 Serial Data Interface packs are installed as described in
553-2631-210  with the addition of a filter connector in the I/O panel
and a flat interface cable. (See Chart 2-3 for installation procedures.)
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L

-

Protective
Bushing

Fig. 2-l
Bulkhead Assembly

Lock Nut

1

:

W a s h e r
Plates

I
Cabinet Side Panels

Pipe Coupler

-
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Chart 2-3
QPC45 AND QPC139 SDI PACK WIRING

Refer to Fig. 2-2.

STEP PROCEDURE

1 Install circuit pack in assigned slot as described in 553-2631-210.

2 Remove the two screws securing the cover plate over a filter connector opening on top of
cabinet and remove cover.

Caution: Do not drop screws or cover plates into cabinet as equipment may
be damaged.

3 Insert the filter connector into opening from inside cabinet.

4 Hold filter connector and secure with two screws inserted from the top of the cabinet.

: Connect QCAD42 interface cable to assigned filter connector on underside of cabinet top
panel. Secure connector with bale locks.

6 Connect other end of interface cable to the SD1  pack and secure with connector screws.

Note: Interface cables should be run flat (not twisted) in the cabinet to avoid
congestion.

7 Secure interface cable to cabinet frame with plastic c;lble  ties.

8 Complete installation as described in 553-2631-210.

Ground Wire, Power 2.07 Information on size of wiring and conduit required is given in
Wire and Conduit Size 553-2~~1-200  and in 553-2~~1-235.

Power 2.08 All -48 V wiring must be run in conduit bonded to the cabinet
and to the equipment at the far end. The wiring enters the cabinet
through the conduit designated PWR on the cabinet top panel. Power
connections are as described in 553-2631-210.

Grounding 2.09 System Equipped with Rectifier. Chart 2-4 gives grounding
procedures for CDR cabinets equipped with rectifiers.

2.10 System Not Equipped with a Rectifier. Chart 2-5 gives
grounding procedures for CDR cabinets not equipped with rectifiers.
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Cabinet Top Panel (I/O Panel)

0

0
3

PWR
. IN

3
0

0

0 0 0 0

Connector Slot T
Cover Plates

\ Power and Ground
Wiring Access Holes

0
0

J7 1-j

.I6 IO .I
-- I

J5 1-10
I

J4 Ie .I

0

Filter Connectors
for SDI Ports

Fig. 2-2
Cabinet Top Panel (l/O Panel)
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Chart 2-4
GROUNDING CDR CABINET EQUIPPED WITH A RECTIFIER

STEP PROCEDURE

1 Install a ground wire in the cabinet conduit designated GND on the cabinet top panel.

2 Connect the wire to the lug on the cabinet upright near the exit of the conduit at the
bottom of the cabinet.

Note: No more than 2 in (50  mm) of wire should be exposed between the conduit
exit and the terminal lug.

3 Connect the other end of the wire to:

l the isolated ground bus in the switchroom service panel on systems not equipped with
reserve batteries (see Fig. 2-3)

0 the positive bus of the battery distribution box on systems equipped with reserve
batteries

Note: This wire is not required to run in conduit. If conduit is used, it must be
bonded to the cabinet and to the battery distribution box.

4 Ensure that all ground connections are secure. The personal hazard ground is provided
through the green wire safety ground from the switchroom service panel to the rectifier ac
power connection. Ensure that this wire is properly connected.
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lain Power Switcl

B

h

k- L r- Electrical Metallic Conduit

i

A o

/6 C

J

Neutral

Bus \

Ground

Bus \Three Phase WYE Power

Power Source round Bus
solated
om Panel)

SL-1 Room Service Panel Ground
Bus
(Note 3)

Main Service Panel
Y =

Building Alternate
Entrance Earthing
Earth Electrode
Reference (Note 2)

Notes:

1, Fuse at 20 or 30A depending on system requirements.
2. If required, install an alternate earthing electrode at least 6 ft. (1.8m) from the building entrance earth

reference Connection to  buildina  entrsnce  earth reference must be cadwelded  or secured with two
ALCu rated clamps.

3. Connections to dirty ground bus include grounds to Main Distributing Frames, cable sheaths and
.xotector blocks.

Fig. 2-3
Typical Service Panel Arrangement
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Chart 2-5
GROUNDING CDR CAEINET  NOT EQUIPPED WITH RECTIFIER

STEP PROCEDURE

1 insliltt  II ground  wire  in  LIK c;lhiIlcl  conduit designarcd  GNL) on the cabinet top  panel.

? Connecl  IIIC  wire  IO the  tug  WI ltw  cahinel uprighl  near lhc  csil of the conduil al the
boll.om  of’ Lhe  cahincl.

Note: No more LIKIII  2 in (50 nm)  of’ wire should be exposed between lhe conduit
CK~I  and lhc lerminat  lug.

3 (lonnccl  lhc olhcr  end  ot’ IIW  wire IO the SL-I ground wmdow.

Note: ‘I‘hls wlrc  is WI required IO run in conduit. If conduil IS used, il must be
~sota~cd  1’ronl I~C  cahine~  ;rnd from  I~C  ground window.

3 t~islatt  ;I second  pround wlrc  from ;I lcrmm;lt tug o n  IIIC cahinel  uprtght,  lhrough  t h e
CilhlIICl  cOlIdUIl, I0 iI Icrnlin;lt  lll~,  011  ltlc  Q(‘A1.J Gthlll~l  uprIphl.

Note :  ‘I‘llis wire i s  WI rquIred IO ru1I  III c o n d u i l .  It’ conduit  i.4  u s e d  i l  mUsl  be
isol;Iled  I’roIII  holh  c;1  hinck.

s thsurc  all y.rouid  cwiiecl~ons arc’  sccurc.

Alarm and Trip Leads 2.11 AI;lrm itIlL lrlp le;kds  arc co~l~leclcd as  descrihrd  ill 553-%31-710.
‘I‘t~csc  IcildS nl;~y  bc run III lhc Silnlc c<)I\~uII ii5 111~ -46 \’ 1tXldS  provided
111;11 2 conduclor  IO AW(i  sIr;lllkt  stlktdcd lype WHC  IS u s e d .  T h e
sl~ictd  Inus tw cwlilccled  l o  ltlc  cahlnel  I’tillllc  wIltlIn  :! i n  (SO mm)  Ot
lthc cwtl  01’  Ilk  I)(’  I’WIZ  c o n d u i l  111 Ilk  hollori~  of Ihc cabinrl.
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PRACTICE 553-2631-211

1. GENERAL

1.01 This practice describes the installation procedures for the Mini CDR
feature used in SL-1 M systems.

1.02 The Mini CDR feature requires that a second tape unit (QUW9)  be
installed in the tape shelf (QSD33) of the main SL-1 M cabinet (QCA37).
The two tape units are completely separate and each unit is connected to a
tape unit interface pack located in the Common Equipment (CE) shelf.
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2. INSTALLATION

2.01 Chart 2-1 outlines the procedures for installing the Mini CDR tape
unit and tape unit interface pack.

Chart 2-l
MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP PROCEDURE

1

6

7

8

9

10

1 1

12

1 3

14

1 5

Unpack the Mini CDR tape unit (QUW9)  and the tape unit interface circuit pack (QPC33)
as described in 553-2001-205.

Set the enable/disable switch on the QPC84 pack in the QSD23 power control shelf to DIS.

Remove the fuse for ‘tape unit 1’ from the back of the Power Control shelf (QSD23).

Set the switch on the front of the tape unit to the ‘OFF’ position.

Feed the CDR tape unit power cable (PlB) through the side of the tape shelf. This cable
runs from the QUX14 power harness.

Hold the tape unit up to the tape shelf and plug the power cable (PlB) into the connector at
the back of the tape unit.

Slide the tape unit into the tape shelf beside the system tape unit. Use the plastic guides to
ensure proper positioning of the tape unit (Fig. 2-l).

Fasten the tape unit to the shelf by inserting screws into the four front corners of the tape
unit.

Remove the shipping screw from the front of the tape unit (refer to 553-2001-205).

Remove the lower faceplate on the tape unit and slide out the QPC334B  circuit pack (first
pack on the right hand side). Locate the programming plug on the pack. Ensure that this
plug connects pin numbers 1 and 2. (Pins 2 and 3 are connected on system tape units.)

Replace the QPC334B  circuit pack and the faceplate cover.

Set the enable/disable switch on the faceplate of the tape unit interface pack (QPC33) to
disable.

Set the address switches on the QPC33 to tape unit 1 (Fig. 2-2).

Insert and lock the QPC33 into slot position 4 in the front of the CE shelf. Refer to
553-2051-210 for circuit pack installation procedures.

Note: The CE shelf must be equipped with a second power converter circuit pack
(QPC190  or QPC355) located in slot position 1 in the front of the CE shelf.

Connect the 5 ft (1.5 m) QCB6  tape unit connector cable from the faceplate of the QPC33
pack to the front of the tape unit.

Chart continued
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Chart 2-l Continued
MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP ACTION

16

17

18

19

20

21

22

23

24

25

26

Replace the tape unit fuse in the rear of the power control shelf.

Set the switch on the QPC84  pack in the QSD23 power control shelf to ENB.

Set the switch on the front of the tape unit to the ‘ON’ position.

Label each tape unit to ensure that the correct tape cartridge is always inserted in the
appropriate tape unit.

Caution: Do not insert the system tape cartridge in the CDR tape unit.

Set the enable/disable switch on the QPC33  faceplate to enable.

Insert the CDR tape cartridge in the CDR tape unit.

Load overlay 17 (Configuration Record) and respond ‘new tape 1’ to the prompt ‘ADAN’
(refer to 553-2~~1-220,  -221).

Assign the CDR options as described in 553-2~~1-220.

Load overlay 37 (IOD), to enable the CDR tape unit (refer to 553-2001-505).

The operation of the Mini CDR tape unit may be tested using the IOD overlay (refer to
553-2001-505). I/O fault clearing procedures are outlined in 553-2001-545.

Refer to 553-2631-311 for the Mini CDR operating procedures.
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Plastic
Guides

Tape
Shelf

Mounting
Screws

On/Off

\ Tape
Drive

Tape Shelf OSD33 / f Plastic Guides
To Tape Unit
Interface
Circuit Pack Y

- T a p e  U n i t
Interface
Connector

Mounting
Screws

Fig. 2-l
Tape Unit Installation

Fault
LED

Enable/
Disable
Switch

Connector

Each Tape has an address that is set by the
address switches on the corresponding QPC33
pack. See Table Below.
In a duplicate CPU System both QPC33  packs which
interface with the primary tape unit should
have their address switches set for unit 0.
The primary Tape Unit is the tape unit that holds
the System Tape. All systems have this tape unit.
The Tape Units 1, 2 and 3 can be added, as required, to
perform additional functions such as message
recording etc.

Use Tape Unit 1 for the Mini CDR feature.

Tape Switches
Unit 1 2 3

0 0 0 l

1 0 0 0

o Switch Off

o Switch On

Fig. 2-2
QPC33 - Switch Location and Settings

Page 2-3





NORTHERN TELECOM PRACTICE 553-2631-310
Issued: 82 07 23

Standard

BUSINESS COMMUNICATIONS
SYSTEM
SL-1”

SINGLE/MULTI-PORT CDR STORAGE SYSTEMS

OPERATION

CONTENTS

1. GENERAL.. ...................................................................................... l-l
Pretest Requirements.. ...................................................................... l-l

2. SYSTEM MONITORING AND CONTROL.. ............................. 2-l

3. OPERATING PROCEDURES.. .................................................... 3-l
Chart 3-l - Mounting and Empty Reel.. ...................................... 3-l
Chart 3-2 - Mounting a New Reel ................................................ 3-2
Chart 3-3 - Tape Unit Activation (New Reel) ............................. 3-3
Chart 3-4 - Tape Unit Testing (New Reel) ................................. 3-4
Chart 3-5 - Remounting a Tape.. .................................................. 3-5
Chart 3-6 - Removing a Tape from the MTU ............................. 3-6
Chart 3-7 - Bringing up a CDR Controller after a Power Fail ... 3-7

* SL-1  is a trademark of Northern
Telecom Limited.

Printed in U.S.A. @ Northern Telecom Limited 1982

Page i
1 Page





PRACTICE 553-2631-310

1. GENERAL

1.01 This practice describes the methods of operation for the Single/Mul-
ti-Port CDR storage systems. The operations described should be performed
as tests on completion of the installation described in 553-2631-210. These
tests ensure that the installation meets the applicable operating requirements
before being handed over to the customer.

1.02 Satisfactory completion of the operation tests confirms that:

(a) The apparatus has been properly installed in accordance with the
applicable instructions (refer to 553-2631-210).

(b) All apparatus installed and subjected to testing is functioning correctly.

1.03 If any operation cannot be completed as described.

(a) Verify that the operation applies to the installation, and that the
feature being tested is included in the installation.

(b) Ensure that the apparatus, which provide the feature or facility under
tests, are correctly installed (see 553-2631-210).

(c) Refer to 553-2631-510 for information concerning fault-finding and
repair.

Pretest ‘Requirements 1.04 Before proceeding with operation tests, ensure that the CDR cabinet
installation and connections have been made as described in 553-2631-210.
Open the inner door of the Magnetic Tape Unit (MTU), check the fuses
and red toggle switches on the circuit board on the back of the door; all three
toggles must be in the DOWN postition. Then, proceed with the operation
tests as described in Part 4.
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2. SYSTEM MONITORING AND CONTROL

2.01 The CDR system is equipped with a number of buttons and lights
which offer limited manual control and visual assessment of the CDR
operation. These indicators and controls are outlined in Tables 2-A to 2-D.

Table 2-A
OPERATION CONTROLS AND INDICATORS ON MTU

LABEL PURPOSE FUNCTION

RESET Reset button

R E W I N D

Reset light

Rewind button

Rewind light

ON-LINE On-Line button

On-Line light

LOAD Load button

Load light

WRITE ENABLE Write enable light

Clears any command which is in progress and
permits manual commands from other MTU
buttons.

Lights up whenever RESET button is pressed.

Rewinds tape back to LOAD POINT.

Lights up while tape is being rewound; goes out
once the LOAD POINT has been reached.

Puts tape ON-LINE, if tape has been loaded.

Lights up once tape is on-line, and remains lit
while tape is on-line.

Tensions tape and moves it forward until LOAD
POINT (reflective marker) has been detected.

Lights up once the LOAD POINT has been
reached. Goes out when LOAD or RESTORE
button is pressed on the QPC39.

Lights up when a tape reel has been put onto the
top spool of MTU and the write enable ring
attached to the tape reel.

P O W E R Power switch Powers MTU.
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Table 2-B
OPERATION CONTROLS AND INDICATORS ON CE SHELF

LABEL PURPOSE/LOCATION FUNCTION

ENB/DIS LED on 6 circuit packs: SDI,
MISC, ALU, MEM, CDR
TAPE, CDR TIMING.

ENB/DIS Enable/disable switch on all
circuit packs.

N O R M / M A I N Switch on SEQ  pack.

-

MAN INT Manual interrupt.

L O A D Button on CDR timing pack.

R E S T O R E

U N L O A D

ACK

Digit display on MISC pack.

Button on CDR timing pack.

Button on CDR timing pack.

LED on CDR timing pack.

12/+5  V  G R D Four test points on 5/12-V
CONV pack.

R E S E T Reset button on 5/12-V
CONV pack.

Lights up whenever the corresponding circuit
packs have been disabled.

Switch enables or disables corresponding circuit
pack.

Used in conjunction with maintenance programs
to debug the system. Unless specified, this switch
should always be in NORM position.

Displays fault information in 2-digit hex code.
Code can be interpreted by referring to Table 4-A
in 553-2631-510.

Clears maintenance display.

Initializes tape and commences storing data. Tape
should be at LOAD POINT and the MTU
on-line before activating LOAD switch.

Caution: Pressing the LOAD button causes
any data already on tape to be lost.

Commands the CDR to locate end-of-data and to
resume writing of call data. New call data is
written following any data that is already on tape.
Hence, the old data is not lost.

Outputs any accumulated data onto tape and
rewinds tape off button reel. Pressing UNLOAD
twice quickly in a multiport CDR will cause
accumulated data to remain in the CDR Machine
rather than being writtc-,  onto tape.

Lights up whenever a function initiated by
pressing one of the three facep!ate  buttons, is in
progress. Light goes out once function has been
completed.

Test points are used to determine whether correct
voltages are being passed through the converter.

Resets power into CE shelf.
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Table 2-C
OPERATION CONTROLS AND INDICATORS ON
DELTEC INVERTER, QUT3 AND QUXS  UNITS

LABEL PURPOSE/LOCATION FUNCTION

Breaker on Deltec inverter. Provides input protection for the Deltec inverter.

- LED on QUT3  inverter. Indicates ac power failure.

10A CB2 10-A breaker on QUX6 Protects common equipment shelf.
unit.

- 4 8  v -48 V breaker on the QUX6 Provides output protction,  -48 V dc to the QUX6
I/P unit. unit.

Table 2-D
OPERATION CONTROLS AND INDICATORS
ON SYSTEM RECTIFIERS

LABEL PURPOSE/LOCATION FUNCTION

AC BREAKER Breaker Provides input protection.

DC BREAKER

DC ON

Breaker

L E D

Provides output protection (not on QRF8).

Lights up when rectifier is outputting dc power.

O U T P U T Test points Serve as test points for dc output voltage.

V O L T A G E Adjustment Screws Adjust the voltage/current output, set by the
AD JUST manufacturer.
C U R R E N T  L I M I T
O V E R  V O L T A G E
A N T I  H U N T
(QSD4)

Page 2-3





PRACTICE 553-2631-310

3. OPERATING PROCEDURES

3.01 This part provides the procedures for operating the CDR system.

3.02 Note that the system fail alarm indicates that the CDR data is not
being recorded onto tape. The alarm, therefore, might be already activated,
but stops once the MTU tape system is recording properly.

3.03 When the multiport CDR tape drive sits idle for 30 minutes, the
software causes a quick backspace followed by a forward space over the most
recently written block. This is to counteract slippage that is characteristic of
the HP tape drive. Note that this operation is performed only after a write
operation. It is NOT performed after a RESTORE or LOAD.

Chart 3-l
MOUNTING AN EMPTY TAPE REEL

An empty reel should already be on the bottom spool. If not, put an empty reel onto that spool in the
manner shown below.

STEP PROCEDURE

1 Open MTU dust cover door. Use handle and pull door towards you.

2 Pull spool latch towards you. It should snap open.

3 Place reel onto spool. Press the reel gently against face of MTU cupboard.

4 Snap spool latch shut.
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Chart 3-2
MOUNTING A NEW TAPE REEL

A new reel of tape can be an new unwritten tape, or tape that has been processed and has old data which
can be overwritten. Go to Chart 3-5 to remount a tape reel that has data to be preserved.

Note: Keep the tape as clean as possible.

STEP ACTION VERIFICATION

1 Clean tape heads (see 553-2631-510).

2 Check to see whether tape reel is write Write enable status is indicated by a plastic
enabled. ring in the reel.

3 Mount tape reel as described in Chart 3-1. If tape has the plastic ring, the WRITE
ENABLE light located on the panel to the left
of the tapes lights up the moment the tape is
mounted. This light must be on before the
CDR system can begin to record information
onto tape.

4 Thread tape through various spindles in the
manner shown by the diagram etched into the
metal beside those spindles (see Fig. 4-l of
553-2631-210).

5 Wind tape around empty reel several times.

6 To activate a new tape reel go to Chart 3-3; to
activate a remounted tape reel (i.e., preserve
the data on the tape) go to Chart 3-5.
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Chart 3-3
TAPE UNIT ACTIVATION (New Reel)

STEP ACTION VERIFICATION

1 Mount tape and tape reels as shown in Chart
3-2.

2 Press LOAD button (on MTU) located on Tape starts to move. When LOAD POINT is
panel to left of tapes. reached, the LOAD light comes on, and tape

stops moving.

3 Press ON-LINE button located just above ON-LINE light comes on and stays on as long
LOAD button. as the tape is in use.

4 If there is a select strip in the lower left-hand
corner of the MTU, make sure that the button
beside the 0 light is depressed.

5 Press LOAD BUTTON (slight touch is ACK light below button on QPC39 pack
sufficient) on CDR timing circuit pack. This comes on. Tape moves a few inches as it is
initiates the tape. initialized.

6 When the ACK light goes off, the CDR is System fail alarm, if on, also goes off.
recording information from the host SL-1
System.

7 Test tape unit (see Chart 3-4).
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Chart 3-4
TAPE UNIT TESTING (Neti  Reel)

STEP ACTION VERIFICATION

1 Load overlay 42 into a host SL-1 machine via CDMOOO
host TTY.

2 Put program in maintenance mode (see
553-2001-505).

3 Enter the command TEST at host TTY. When test is finished, TTY outputs
C D M 0 3 5  N  X  X  X  X
where:
N is the link number. Test fails if X fields are
not equal to 0. (Refer to 553-2631-510 for
fault clearing procedures.)

4 Retry TEST command until test passes
consistently.

5 Press RESET, REWIND, ON-LINE
buttons on MTU to get to load point, and
press RESTORE on QPC39 to initialize tape
to start recording data.
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Chart 3-5
REMOUNTING A TAPE

Note: This procedure is required to mount a partially written tape so that the stored data is not lost.

STEP ACTION VERIFICATION

1 Mount tape and tape reels as shown in Chart
3-2.

2 Press LOAD button (on MTU) located on Tape starts to move. When LOAD POINT is
panel to left to tapes. reached, the LOAD light comes on, and tape

stops moving.

3 Press ON-LINE button located above LOAD ON-LINE light comes on and stays on as long
button. as the tape is in use.

4 If there is a select strip in the lower left-hand
corner of the MTU, make sure that the button
beside the 0 light is depressed.

5 Press RESTORE button (slight touch is ACK light located below button on QPC39
sufficient) on CDR timing circuit pack pack comes on. Tape is read (moves) until last
(QPC39). This initiates the tape. data entry is found. Then tape stops.

6 When the ACK light goes off, the CDR System fail alarm, if on, goes off.
system is ready to receive CDR information
from the host SL-1 system.
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Chart 3-6
REMOVING A TAPE FROM THE MTU

When the tape is full, it should be removed and replaced with a new tape. Tape heads should be cleaned at
this time. To remove a tape, follow the procedure outlined below.

STEP ACTION VERIFICATION

1 Press UNLOAD button on the CDR timing ACK light comes on. When ACK light goes
pack (QPC39). out, tape should have been rewound off end of

bottom reel.

2 Turn top reel several times counterclockwise.

3 Pull spool latch towards you.

4 Remove top reel with tape.

5 Snap latch shut.

6 Clean tape heads (see 553-2631-510).

Spool latch snaps open.

7 If tape is not full and was removed for
maintenance reasons and is to be remounted to
collect more data, refer to Chart 3-5.
Otherwise, refer to Chart 3-3.

Page 3-6



PRACTICE 553-2631-310

Chart 3-7
BRINGING UP A CDR CONTROLLER AFTER A POWER FAIL

If a fault, power interruption, or tape operation causes the MTU to go off-line, it does not go on-line
automatically, so a manual tape restoral  is required. If the tape alone is affected during this interval, the
CDR data is stored within the controller until all buffers are filled, whereupon subsequent records are lost.
This storage capacity is approximately 600 call records in a 8k CDR machine; 2500 in a 32k machine.

STEP ACTION VERIFICATION

1 Press LOAD button on MTU. This tensions tape and starts it moving
forward, looking for the LOAD POINT.

2 Quickly hit RESET button on MTU. This stops tape motion. Tape motion must be
stopped because with no LOAD POINT, the
tape could eventually run off the reel.

3 Press ON-LINE button on MTU. ON-LINE light lights up. Tape is now
on-line.

4 Press RESTORE button on QPC39 circuit Tape moves backwards approximately 40
pack. blocks (60 inches) and then reads forward

until the last block has been found. ACK light
which lit up when RESTORE button was
pressed, goes out once the last block has been
found. Tape motion ceases, and tape is ready
for further data.

Note: The multiport CDR “powers up”
with all properly-responding ports enabled.
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1.01 This practice describes the operation of the Mini Call Detail
Recording (CDR) feature in SL-1 M systems. Refer to 553-2631-100 for a
description of the SL-1 CDR feature.
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2. OPERATION

CDR POLLING

CALL RECORDING DUR-
ING POLLING

2.01 The operation of the Mini CDR feature is controlled using the Mini
CDR overlay. This overlay allows the user to input commands to the system
to perform the following functions:

0 To initiate the writing of call records on magnetic tape.

0 To output the call records stored on tape to a teletypewriter
(TTY).

0 To install and remove CDR tape cartridges.

0 To determine the amount of storage space left on the tape.

2.02 Polling the CDR tape is accomplished by loading the Mini CDR
overlay on a TTY and entering the DCRA command (Chart 2-4). When
this instruction is entered, the SL-1 M system performs the following
operations:

(1) If the CDR buffer contains any call records, and the tape is positioned
immediately following the last written block of data, the system writes
the buffer contents to tape, followed by an end of file record.

(2) Rewinds the tape to the load point (beginning of the tape).

(3) Reads each tape block in turn and transfers it to the system buffer.

(4) When a tape block is stored in the system buffer, the system translates
the call records from the compact binary format to ASCII format and
transmits the records to the active TTY.

(5) Transfers the next tape block to the system buffer.

2.03 This procedure continues until the last tape block has been read or
one of the following conditions is encountered:

0 More than two wrong tape block types were read.

0 More than two tape block numbers were missing during a read.

0 A nonrecoverable tape error has occurred.

2.04 If the polling stops due to one of the above errors, a system message
(IODXXX or MCRXXX) is generated. Refer to Table 2-B to determine
the cause of the error.

2.05 During the time the polling is in progress, the CDR output to the
CDR TTY carry on as normal. The call records scheduled to go to the Mini
CDR tape unit are stored in the CDR buffer until the buffer is full. When
the buffer is full, the call records are held in the CDR queue. Should call
processing run out of call registers’it uses registers from the CDR queue and
these call records are lost. It is recommended that polling be done during low
traffic periods (refer to 553-2631-111).
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Table 2-A
MINI CDR COMMANDS
(OVERLAY 89)

COMMAND DESCRIPTION

DCRA

SPCR

T P C D

L P C D

E F C D

U N L D

c*,

‘****,

Request CDR ASCII dump. This dumps CDR tape records in ASCII format starting at
record 1 and ending at the last tape record successfully written (inclusive). Only ASCII
dump is available, i.e., no binary dump can be performed.

Spool CDR tape. This command spools the CDR tape to the early warning point and then
back to the load point. This command is used to retension the tape. It also allows the system
to compute the tape length and determine how full the tape is (see TPCD command). This
command is only allowed when the Mini CDR tape is not in a writable  position (e.g., after
a system reload, UNLD or DCRA commands).

How full is the CDR tape? The response is a percentage of the total CDR tape capacity.
This tape capacity calculation uses the 3600 inch tape unless the SPCR command is issued
while installing the tape or the first track of the tape is full.

Restart CDR writing from the load point (beginning of tape).

Restart CDR writing from End of File (EOF) (the last successfully written tape record).

Prepare the tape for unloading. Before the tape is physically removed from the drive, the
CDR buffer and EOF mark are written on the tape. The crafts person should remove the
tape only after the system issues the special message “OK” indicating that the tape is ready
to be unloaded.

End the current command without aborting the overlay. The system prompts for a new
command once the current command is aborted.

Abort the overlay.
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Chart 2-l
LOADING THE MINI CDR OVERLAY

STEP ACTION

1 Login  to any TTY (local or remote). Password level 1, level 2 or the ‘Mini CDR only’
password allows access to the Mini CDR overlay.

2 Load overlay 89 by entering ‘LD 89’.

3 After successfully loading the overlay, the system issues the prompt requesting a command
input (Table 2-A).

Chart 2-2
INSERTING A NEW CDR TAPE

STEP ACTION

1 Load Mini CDR overlay (Chart 2-l).

2 If there is an old tape in the tape drive, remove the tape by using the proper tape removal
procedure in Chart 2-3.

3 Insert the new tape.

4 Issue the spool command (SPCR) to retension the tape and to enable the system to compute
the tape length.

5 Issue the command to start CDR writing at the load point (LPCD). This causes the tape to
rewind to the load point where normal CDR writing begins.

Chart 2-3
REMOVING A CDR TAPE

STEP ACTION

1 Load the Mini CDR overlay (Chart 2-l).

2 Enter the unload command (UNLD). This causes the contents (if any) of the CDR buffer to
be written on tape followed by an End of File (EOF) record. The tape then rewinds to the
load point.

3 Wait for the completion message (‘OK’) on the TTY.

4 Remove the tape cartridge from the tape unit.

5 A new tape may now be inserted (Chart 2-2).
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Chart 2-4
POLLING THE CDR TAPE

S T E P ACTION

1 Load the Mini CDR overlay (Chart 2-l).

2 Enter the CDR ASCII dump command (DCRA). This causes the system to output the call
records to the active TTY in ASCII format. Refer to text for the steps involved in this
operation. The polling activity may be aborted at any time by entering ‘*‘.

3 Wait for the ‘DONE’ message indicating that the polling is complete.

Note: If an error condition occurs a system message (IODXXX or MCRXXX) is
generated and polling activity is aborted. Refer to Table 2-B to determine the cause of the
error. See also ‘Additional Aspects for CDR Polling’ below.

4 Restart normal CDR writing by entering the LPCD command. The user may install a new
tape cartridge first (Chart 2-2). If CDR is not explicitly restarted after polling, the CDR
recording will begin from where it left off previously (i.e., EOF) when the overlay is aborted.

5 To exit from the Mini CDR overlay, enter ‘****‘.

Note: There is also an automatic exit mode. The overlay is automatically aborted by the
system 20 min after the conclusion of the last command.

Additional aspects in CDR polling:

Abort Remote Dump. Any other TTY in the system is able to abort the on-going polling
activity by logging in. There will not be an indication to the aborting TTY that CDR polling
is in progress other than normal “OVLl  11 TTY X”  message.

Removal of CDR Tape During CDR Polling. The removal of the CDR tape during CDR
polling will cause the abortion of the on-going CDR polling activity. A special message
IOD254 indicating “TAPE EJECT” will be sent to the accessor.

System Initialization During CDR Polling. System initialization during CDR polling will
cause the termination of CDR polling without warning or any special message to the
accessor. The accessor  will have to reinitiate the polling activity after the system recovery.

Remote Access Request Without CDR Tape Mounted. If the CDR polling is requested
without a CDR tape mounted, a special message IOD254 indicating “TAPE EJECT” will
be sent to the accessor.

Loss of CDR Polling Accessor. If the accessor  is disconnected during dump in the ASCII
format, the SL-1 can not detect the disconnect and the polling activity will continue to
completion unless aborted through the reestablished link. After the link is reestablished the
accessor  must abort the ongoing polling, if any, with a ‘*‘, before entering another command.
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2.06 The system messages shown in Table 2-B are generated by either the
resident software or the Mini CDR overlay.

Table 2-B
SYSTEM MESSAGES

CODE DESCRIPTION

OK

D O N E

MCROOO

MCROOl

MCR002

MCR003

MCR004

MCR005

MCROOG

MCR007

MCR008

MCR009

MCROlO

IOD050 1

IOD051 1

IODlOO  1  N

IODlOl 1  N

IODllO  1

IOD200 1

IOD201 1

IOD203 1

IOD204 1

IOD205 1

IOD206 1

CDR tape can be unloaded.

Command successfully done.

SYS ID code.

Invalid command.

Invalid command argument.

Mini CDR overlay load illegaly requested by system.

Mini CDR not in configuration, or feature not enabled.

Tape cannot be positioned to EOF due to sysload.

CDR records missing from tape. Bad records will be skipped.

Invalid tape record type found during polling.

Spool command not allowed as tape is in writable  position.

Tape percent unknown due to sysload.

During CDR polling more than 2 contiguous bad records (non-CDR records)
found, or tape records missing. Polling is aborted.

CDR tape not ready.

Timeout or early warning encountered while reading CDR tape.

Head fault or bad record on track N.

Requested data record not found on track N.

Requested data record not found on either track.

Tape disabled detected during read/write attempt. Current activity suspended.

Tape not equipped detected during read/write effort. Current activity suspended.

Tape not ready detected during read/write effort. Current activity suspended.

Tape write protected detected during write effort. Write effort suspended.

Early warning detected during write effort. Write effort suspended if track 3.

Read error detected during write effort. Hardware fault suspected; write effort
s u s p e n d e d .
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Table 2-B Continued
SYSTEM MESSAGES

CODE DESCRIPTION

IOD207 1 Write error detected during write effort. Write effort suspended after retries fail.

IOD208 1 Record not found error detected during read effort. Read effort suspended.

IOD209 1 Timeout detected during read/write effort. Current activity suspended.

IOD210 1 Tape is put in tape full state. Write effort suspended.

IOD211 1 CDR tape has been locked for too long. Write effort suspended.

IOD212 1 Mini CDR tape is now 75% full.

IOD250 1 Tape response idle while erasing. Hardware fault suspected.
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I. GENERAL

1.01 This practice describes how to maintain the Single/Multi-Port CDR
systems. This consists of both preventive and corrective maintenance.

(a) Preventive maintenance requires:

0 replacement of the filter pad on the Deltec static inverter

l clearing and replacement of certain parts of the Magnetic Tape
Unit (MTU) at regular intervals

0 degaussing of tape heads.

(b) Corrective maintenance is necessary when the system fails to function
within design capabilities and limits. Faults and deterioration can be
traced to apparatus (circuit packs, shelves, etc.), which is then replaced
and sent for repair.
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2. PREVENTIVE MAINTENANCE

Deltec Static Inverter 2.01 The fan filter inside the inverter (Fig. 2-l) should be cleaned
periodically, depending on the environment. To gain access to the filter, use
a screwdriver to remove the filter cover. Then, clean the filter with a soft
brush in a room other than the one occupied by the SL-1 and CDR
equipment. Replace the filter by fitting it into the recessed cover and
pressing the cover back over the inverter unit.

Magnetic Tape Unit 2.02 To maintain the MTU, a mandatory maintenance program? periodic
(HP7970E) cleaning and regular degaussing of the tape heads are required.

2.03 Maintenance Program. To ensure reliable operation of the MTU
at its optimum potential, a scheduled preventive maintenance program is
MANDATORY. The customer must arrange a detailed periodic mainte-
nance (see tape drive manual) with the tape drive manufacturer on a call or
contract basis.

2.04 Cleaning. The MTU requires cleaning in the following areas:
head and associated guides, roller guides, tape cleaner, and capstan. To
clean the head and head guides, use a lint-free cloth or cotton swab
moistened in isopropyl alcohol or Du Pont Freon IF or equivalent.  c
Wipe the head carefully by rubbing gently in the direction of tape travel +
to remove all accumulated oxide and dirt.

2.05 It is recommended that the tape head and capstan be cleaned every
four to six weeks and whenever a new tape is mounted. c

2.06 Degaussing Procedure. The MTU tape head must be degaussed
regularly to minimize residual magnetism. This should be done approxi-
mately every 3 months using the degaussing tool (Part No. CO052473).

(1) Remove magnetic tape from the MTU.

(2) Remove ac  power from the MTU.

(3) Hold back the cross-talk gate (Fig. 2-2),  insert the degausser parallel to
the face of magnetic head, and pull the degausser slowly away from the
tape transport.

Caution: Do not allow the degausser to come into contact with
the face of the head. If  it contacts the head, the head may be
magnetized.

(4) Return the MVI’U  to operation.

2.07 For the other work concerned with preventive maintenance, refer to
Hewlett-Packard specification HP7970 series, Magnetic Tape Drives opera-
tor’s manual. ‘I’his manual i s  d e l i v e r e d  w i t h  e a c h  M’I’U.
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r 8 Self-Tapping Hex Screws

STATtC INVERTER 700 VA , _

Fig. 2-l
Deltec Static Inverter
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/

Magnetic Head Cover

Magnetic Head

Cross - Talk Gate

Degausser

‘Move the Degausser
In This Direction.

AC Line Cord -w

u

Slowly

Fig. 2-2
Hand-Held Degausser
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3. CORRECTIVE MAINTENANCE

Precautions 3.01 When clearing faults in the CDR system, the following general
precautions should be taken.

3.02 Circuit Packs

0 Common Equipment (GE) packs with ENABLE/DISABLE
switches should be disabled before being removed from or inserted
into a shelf. When replacing Serial Data Interface (SDI) packs in
a multiport CDR machine, overlay 42 may be used to allow the
replacement to be done without interruption of service.

0 Handle circuit packs by the card stiffeners and edges of packs
only. Do not handle circuit packs by the contacts or components.

0 Circuit packs that contain static sensitive components have a
caution label in the package. These circuits require the following
handling precautions:

(a) Do not set pack down on any surface other than the protective
antistatic bag supplied in the shipping carton.

(b) Do not unpack or handle circuit pack near such machinery as
electric motors or transformers.

3.03 Tape Reel.

0 Avoid touching any portion of the magnetic tape that contains
electronic information.

Fault Indications

0 Do not subject a magnetic tape to rapid changes in temperature
and humidity or to strong magnetic fields.

3.04 For more detailed precautions refer to 553-2~~1-500.

3.05 The state of the CDR system may be indicated by any one of the
following:

CDM error messages at host SL-1 systems
M T U
Tape Movement
RESET Light
REWIND Light
ON LINE Light
LOAD Light
CDR CE Shelf Light Emitting Diodes (LEDs)
Maintenance Display
Circuit Pack LED
ACK LED on QPC39
Rectifier
DC ON Light

3.06 Lou-Tape Alarm. The low tape alarm is a contact closure which
is completed by the CDR system whenever an existing tape has recorded
more than 11 000 blocks of data (2048 bytes each); i.e., has written about
90 percent of a 2400-foot tape.

Page 3-l
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Fault Clearing

Returning Defective
Apparatus

3.07 System Fail  Alarm. The system fail.  alarm is a contact closure
which is completed whenever the CDR is unable to write onto the
magnetic tape. This can occur, for example, after a power failure in the
CDR tape controller or tape unit, when a tape restore operation cannot be
completed, or tape is not write enabled.

3.08 Fan Failure and Overheating. Whenever a fan failure or
overheating is  detected in the CDR system, each host  SL-1 types a
message and raises the minor alarm.

3.09 Faults are indicated by any combination of the host SL-1 monitoring
circuitry, system alarms or customer complaints.

3.10 A system fault can be pinpointed to the CDR by following
step-by-step flowchart instructions in 553-2~1-515.  Flowcharts 5-l through
5-4 of this practice can then be used in conjunction with diagnostic overlay
programs to clear the CDR fault. A specific CDR system fault can be
indicated by any number of fault indications listed above.

3.11 The CDR diagnostic overlay programs (553-2001-505) are provided
on the SL-1  system tapes to aid operators in locating system faults. These
diagnostics can be called upon either automatically (overlay program 40) or
manually (overlay program 42) to locate and isolate the fault.

3.12 Once the defective apparatus has been isolated and replaced, finish
the fault clearing procecess by following the final maintenance procedures
listed in 553-2~~1-500.

3.13 Defective apparatus should be replaced with apparatus known to be
good, and defective items tagged, packed (see 553-2001-205),  and returned to
a repair center. Do not attempt to repair circuit packs.
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4. CALL DETAIL RECORDING MAINTENANCE DISPLAY CODES

4.01 On the QPC41 MIX  pack of the CDR CPU, there are two LED
display panels. In case of faults, a combination of letters and numbers (i.e., a
“display code”) appears on the panels, the top being the first and the bottom
being the second character in the code. For an explanation of each code, see
Table 4-A.

Table 4-A
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

00 Trap caused by system power reset. This code is provided for information only.

0 1 The CPU failed the CPU test.

If CDR is not running, then suspect one or more of the following packs:

ALU
MISC
SEQ
ROMS

QPC40
QPC41
QPC42
QPC131, QPC132, QPC234, QPC235, or QPC301

If none of these packs clear the fault, then check all other packs on the
shelf.

See flowchart 5-3 for CPU fault clearing procedures.

If CDR is running, then an intermittent fault is present. Use overlay 42 to clear the
CDR maintenance display or press the MAN INT button on multi-port CDR machines.
If the problem recurs then suspect the packs listed above.

02,03 The ROM failed to checksum correctly.

If CDR is not running, then suspect the following packs:

02 CDR ROM 1 QPC301,  QPC131, or QPC234
03 CDR ROM 2 QPC301, QPC132, or QPC235

If neither of these packs clear the fault, then it may be a processor fault. Respond as if 01
were in the display. One QPC301 pack may be used to replace the QPC234 and
QPC235 pair.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

05 Trap caused by response timeout.

06 Trap caused by write protection violation.
07 Trap caused by watchdog timeout.

08

09

1 0

20 CDR timing did not respond.
2 1 CDR timing had a stuck interrupt.

If CDR is running, then an intermittent fault is present. Use overlay 42 to clear the
CDR maintenance display.

If the problem reappears, then suspect the packs listed above.

If the problem reappears and persists, treat it as a code 01.

A device suddenly failed to respond. This could happen if an SD1  card was removed
without first using LD 42 to disable the card.

If this problem is intermittent, a card may not be properly secured into the CDR
machine, or a card may be faulty.

If the problem still occurs, respond as for code 01.

These codes probably indicate a CPU problem. Suspect cards in the same order as for
code 01.

Trap caused by memory parity error.

If this recurs after clearing the maintenance display, respond as for code 10.

Trap for undeterminable causes.

This code probably indicates a CPU problem. Suspect cards in the same order as for code
01.

The read/write memory failed the memory test.

If CDR is not running, then suspect the following packs:

R/W MEM QPC31, QPC51, QPA62

If CDR is running, then an intermittent fault exists. Use LD 42 to clear the CDR
maintenance display.

If the fault recurs, then suspect the packs listed above followed by the packs listed for
code 01.

Codes 20 and 21 suspect:

CDR TIMING QPC39

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

If CDR is not running, then see flowchart 5-3.

If CDR is running, then an intermittent fault exists. Use overlay 42 to clear the CDR
maintenance display.

If the problem recurs, then suspect the QPC39 pack followed by all the packs listed for
code 01.

30 The requested sequence is already being performed.

Wait for it to complete.

3 1

32

The requested function can not be performed because another request is still pending.

Wait for the pending function to complete or press the UNLOAD button to terminate it.

The requested function (RESTORE or LOAD) can not be performed because CDM has
been loaded and has put the CDR machine in MAINTMODE.

If it is desired to terminate the MAINTMODE, then UNLOAD may be pressed to
unload the tape.

33 RESTORE can not be performed because a LOAD or UNLOAD sequence is in
progress; wait for the sequence to complete.

34 LOAD can not be performed because the drive is not disabled.

35

40

If another function is being performed, then wait for it to complete, and try again

If the drive is not disabled, then you must UNLOAD the tape before you can LOAD it.
LOAD will destroy any data already written on the tape.

LOAD can not be performed because the tape is not at load point.

UNLOAD and remount the tape. LOAD will destroy any data already on the tape.

Cabinet over temperature has been detected.

41

Take appropriate temperature lowering measures.

Fan failure has been detected in CDR cooling unit.

Clean filters and/or replace fan assembly.

50 LOAD can not be performed because the tape is write protected.

CDR will unload the reel of tape.

Install a write enable ring in the supply reel and remount the tape.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

5 1 LOAD can not be performed because the tape unit is not ready. This may be because it
is rewinding.

Wait for rewind to complete and then make unit ready. Retry request.

52 LOAD failed after 10 tries.

CDR will unload the tape.

Retry the request with a different tape. If the problem persists then:

1) Clean the tape head path.
2) The tape unit may require calibration or be faulty.
3) Suspect: QPCl30  TAPE CONTROL

QPC39 TIMING
Cables

See flowchart 5-2 for tape fault clearing procedures.

53 UNLOAD failed after 10 tries. CDR gives up.

54 The restore function failed after 4 tries.

CDR will wait 8 hours and then it will try again.

This code indicates that the error recovery attempt has failed.

Attempt to RESTORE the tape. If restore is successful, then use LD 42 to clear the
maintenance display or press MAN INT on a multi-port CDR machine.

If the RESTORE fails, then try cleaning the tape heads and path. Try RESTORE
again. If it fails then try LOADing a new tape. If this is successfu1,  then send the old
tape for processing.

If the LOAD fails, then suspect one or more of the following items:

1) tape drive - may require calibration or repair
2) QPCl30  tape interface
3) QPC39 timing
4) cables

If the problem is intermittent, suspect the items listed above.

Since CDR will try the restore function again after an 8 hour wait, the CDR machine
may be recording data if more than 8 hours has elapsed since the code was originally put
in the display. This would indicate that the fault is intermittent.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

55 End of tape encountered while doing a RESTORE.

CDR will UNLOAD the tape.

The tape can not be RESTORED since the tape mark at the end of the data can not be
found.

If the tape has data on it then it should be sent for processing and a new tape mounted
and LOADED to collect new data.

56

If the problem persists a faulty tape unit is suspected.

This problem can also be caused by trying to RESTORE a blank tape.

Write protect was encountered while doing a RESTORE.

Ensure that the write enable ring is installed.

If the problem persists a faulty tape reel or tape drive is suspected.

57

70

7 1

End of tape encountered while writing.

CDR will UNLOAD the tape.

Mount a new tape and LOAD it. Send the tape that was removed for processing.

Depending on the period of time since the end of tape occurred data may or may not
have been lost.

CDR tape control pack did not respond.

CDR tape control has a stuck interrupt.

Codes 70 and 71 suspect:

CDR TAPE CONTROL QPC130

If the CDR is not running, refer to flowchart 5-3.

If the CDR is running, then an intermittent fault exists. Use overlay 42 to clear the
CDR maintenance display, or press MAN INT on a multi-port CDR machine.

If the problem recurs, then suspect the packs listed above followed by all packs listed for
code 01.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

80
8 1
82
83

Ax
(See Note)

Bx
(See Note)

c x
(See Note)

SD1 response time out.
SD1 has permanent interrupt.
SD1 line is not ready.
SD1 lost an output interrupt.

Codes 80, 81, 82, 83, suspect:

QPC45 or QPC139 SDI.

Ensure that the speed select, address select, and programming plugs are properly set.

If CDR is not running, refer to flowchart 5-3.

If CDR is running, then an intermittent fault exists. Use overlay 42 to clear the CDR
maintenance display, or press MAN INT.

If the problem recurs, then suspect the packs listed above followed by all packs listed for
code 01.

Code 82 can also be caused by a faulty modem or cable.

TTY x does not exist

This code will be displayed if the parameter on an ENL SLl  command refers to an SD1
port which does not exist.

Either the parameter was incorrectly specified or the address switches on the SD1  card
were set incorrectly. This error can also occur with a faulty SD1 card.

TTY x is not getting output interrupts.

The SD1 card should be replaced.

If this does not cure the problem, act as for code 01.

“EIA Device Not Ready” status on TTY x.

Unless the SD1 card is faulty, this error indicates:

a) There is no connector attached to the faceplate of the SD1 unit, or

b) A plug on the SD1 plug board is in the wrong position, or

c) A plug on the SD1 board is missing.

Check plug positions.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION

D X

(See Note)
Stuck interrupt on TTY x.

Replace the SD1 card.

If this proves to be of no avail, treat the problem the same as for code 01.

Note: This display code identifies a problem in port x (0 through 15),  where x is indicated as a
hexadecimal device number in the range 0 to F:

Hex Display 0 1 2 3 4 5 6 7 8 9 A B C D E F
Port 0 1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15

Page 4-7
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5. FAULT-CLEARING PROCEDURES

5.01 The CDR system fault clearing can be divided into three categories:

0 link faults

0 CDR CE faults

0 faults affecting the CDR tape drive.

5.02 These faults are classified by using Flowchart 5-1. Fault clearing of
these categories is covered in Flowcharts 5-2 through 5-4 at the end of this
practice.

5.03 To replace circuit packs in the CDR system refer to Chart 5-l and
5-2.
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Chart 5-l
CIRCUIT PACK REPLACEMENT PROCEDURES (Non-SD1 Pack)

This procedure also clears the fault LEDs.

STEP PROCEDURE RESULT

1 Disable links by using program 42 command
DIS LINK N. This should be done in every
SL-1 system connected to the CDR.

2 Press UNLOAD button on QPC39 timing Loads data onto tape and rewinds it off the
pack. reel.

3 Switch ENB/DIS switch on pack faceplate to
DIS and remove pack.

4 Replace circuit pack.

5 Switch ENB/DIS switch on pack faceplate to
ENB.

6 Disable, then enable QPC42. The LED on
the pack should extinguish. If it remains lit, a
fault is indicated and fault clearing procedures
are called for.

7 Re-thread tape in MTU.

8 Press LOAD and ON-LINE buttons on Brings drive on line and to the LOAD
MTU. POINT.

9 Press RESTORE button on QPC39 pack. Finds end of written data on the tape, and
positions the tape to write more data.

1 0 Enable links via program 42 command ENL
LINK N in every connected SL-1  system.

This minimizes the loss of data.
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Chart 5-2
CIRCUIT PACK REPLACEMENT PROCEDURES (SD1  Pack)

The following procedure is used in the multi-port CDR for replacing QPC45 or QPC139 SD1 cards
without interrupting service to any SL-1 system (except those connected to the effected SD1 card).

STEP PROCEDURE

1 Disable the link in the SL-1 system by using DIS LINK N command from overlay 42. For
QPC139, this has to be done in both SL-1 systems.

2 Using overlay 42 in some other SL-1 system, disable the effected SL-1 port(s) in the CDR by
issuing the command DIS SLl  m, where m is the device number of the SL-1  port on the
CDR SD1 card.

3 Switch the ENL/DIS toggle on the QPC45 or QPC139  to DIS.

4 Replace the card.

5 Enable the new card with the toggle switch.

6 Issue ENL SLl  m from the SL-1  system that issued DIS SLl  m.

7 Issue ENL LINK n from each SL-1 system whose port in the CDR machine was affected.
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START7

----ICDR FRULT CLRSSIFICATION

GENERAL CDR  SYSTEM FAULT
OCCURS. I.E.. RLARII  LED

LIGHT UP, OR

N ON O

VV

ERROR  CODES OUTPUT ONERROR  CODES OUTPUT ON
CGR  MINT  DISPLAYCGR  MINT  DISPLAY

Flowchart 5-l
CDR Fault-Classification Procedures

SHEET 1
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OTHER TYPE BF  FRULT
CONTACT blRNUFRCTURER

23E N D

Flowchart 5-l Continued
CDR Fault-Classification Procedures

SHEET ‘2
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CDM  MESSAGE INDICATES
TRPE SYSTEM FAULT

FAULT IS LBCATBI  EITHER
IN: TRPE. TRPE INTERFRCE.

I . E . .  QPC39.OPC130
PACKS RN0  CORRESPONDING

CRBLES.  OR  TRPE ORIVE

CLEAN TAPE HEADS IREFER
TO PART 21

MOUNT SCRATCH
(EMPTY, TAPE

ONTO MT” (REF
553-2631-310)

m

LOAD CDM OVERLAY
PROGRAM (REF

553-2001-505)

ISSUE DRIVE TEST COMMRND

“GO” RESULT?

F R O M  S H E E T  2
YES

C

TAPE SYSTEM IS OK

MOUNT R  NEW TRPE

START UF , APE
SYsTEM  (REF
553-2631-310)

Flowchart 5-2
CDR Tape System Fault-Clearing Procedures

SHEET 1
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FROM SHEET 1

REPLRCE OPC130 TAPE
C O N T R O L  P A C K

N O

:
REPLRCE QPC39 TIMING

P A C K

TO SHEET \

“GO” RESULT?

REPLRCE CRBLES
CONNECTING TRPE DRIVE

WITH QPC130  PACK

ISSUE DRIVE TEST COMMANO

TO SHEET 1

“CO” RESULT?

TRPE  ORIVE  FAULT

Flowchart 5-2 Continued
CDR Tape System Fault-Clearing Procedures

SHEET 2
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S T A R T(7

CDR  CPU FRULT CLERRINGG
CUR CPU FAULT INDICATED

i

FAULT IS LOCRTEO  IN: COR
CPU PRCKS. SHELF

BRCKPLRNE BUS. OR BUS
TERHINRTION UNIT

CHECK PBWEA  THRU  QPC85
PRCK. MERSURE  V RT ERCH
TESTPOINT ON FACEPLATE.
V flERSURE0  SHOULO  RGREE

WITH MRRKINGS  ON
F R C E P L R T E

VOLTRGE  OK?0IES

TEST 48  V INPUT TO
QPC85  AT BRCK  OF SHELF

CLGO

REPLACE EXISTING QPC85
WITH NEW PRCK

Flowchart 5-3
CDR CPU Fault Clearing Procedures

SHEET 1
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REMOVE RLL CIRCUIT PACKS
BUT FOfi  QPCtl5

------+

VOLTRGE  OK?

r
L

FAULT INOICRTEO IN BTU
OR  SHELF BRCKPLRNE

FRULT  IS IN R  CCT PRCK

$
REINSTALL CIRCUIT PACKS

ONE-RT-R-TIIIE  UNTIL
FAULT INOICAlION  COMES

BRCK

WHEN FAULT
R E O C C U R S ,  T H A T
P A C K  I S  G U I L T Y
ANO  SHOULD  SE
R E P L A C E D  ( S E E

C H A R T  5 - 1
F O R  M E T H O D )

1
1
I TO SHEET 3

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 2
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REPLACE PACK

YES

h
REPLRCE REMRINING  PRCKS

YYES

REENRBLE PPC41 PRCKc-l
KRIWT DISPLAY?

CPU FRULT STILL
INDICATED?

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 3
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REENRBLE QPCrll PRCK

REPLACE QPC39 COR TIIIING
PRCK

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

FRULT IS IN ONE OF THE
REMlINING  CCT PRCKS

REMOVE ALL
CCT PACKS FROM
CDR CPU EXCEPT

QPCOO,  OCP41.
QPC42.  clPC39,

QPC85, AND (1PC131,
OPC234,  OR QPC301

FiEENABLE QPClll PACK

SHEET 4
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r”-----i N”0091 )

A“03”  ON
ARINT  orsP~17~7 \

3
N O

REPLACE QPCUO.  PPC4 1.
QPCU2  PRCKS WITH NEW

P R C K S .  REENRBLE  QPClll
PRCK AFTER ERCH

INSERTION

J

1
‘ 0 3 ’ OUTPUT GIN  MRINT

YES

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 5
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3
NO

‘03’ OUTPUT ON MRINT

REPLACE FILL  OTtiER  PACKS
IN CPU ONE-RT-A-TIME.

REENRELE  BP041  PACK ERCH
TINE A NEN  PACK IS

INSTRLLEO AN0  CHECK
MAINT  OISPLRY

REINSTRLL QPC31  PACK

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 6
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CORRECT SETTINGS

REPLRCE QPC31  0R  QPR62
P R C K

REPLRCE ALL OTHER  PACKS
IN CPU ONE-RT-R-TIME.

ERCH TIME R NEW PRCK IS
INSTRLLEO.  REENRBLE

QPClll  PACK RN0  CHECK
MRINT  DISPLAY

t _ _ _ L E R S T  2  QPC31  O R
PACKS BEFORE

1 TRYING CPU PACKS

REINSTRLL QPCl30  PACK.
REENRBLE PPClll  PRCK

V

REPLRCE QPC130 PRCK

REPLRCE HLL OTHER PRCKS
IN CPU ON-RT-R-TIME.

EACH TIME A NEW PACK IS
INSTALLED. REENRBLE

QPClll  PRCK RN0  CHECK
MRINT OISPLRY

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 7
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w Y E S

REINSTALL SDI PACK,
ENSURE ADDRESS AND
SP E E D  SELECT  SW I T C H
ARE SET CORRECTLY.
PROGRAMMING PLUGS

ARE IN PLACE

REENRBLE QPCUl PACK

SYSTEM RESPONDS?

I
REPLACE SD1  PACK

REPLACE ALL OTHER
PACKS IN CPU ONE-AT-
A-TIME. EACH TIME A

NEW PACKS IS
INSTALLED,PRESS

“RESET” ON QPCS5 OR
DPC190  AND CHECK

MAINT  DISPLAY

COR CPU IS FRULT-CLERREO

23EN0

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 8
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STARTSTART

CDR LINK FRULT CLEARINGCDR LINK FRULT CLEARING

ERROR MESSAGE INDICRTES
LINK FRULT. MINOR RLRRM

LRIIP LIGHTS UP

r

FRULT IS IN: SD1 CRBLE
CONNECTING CDR  NITH HOST
SL-1. SO1 PACK POTENTIRL

MOOEMS  AND TELEPHONE
LINKS CONNECTING THEM

1 U S E C D M C O M M A N D  1
“ECHO N M” TO

T E S T  LINK (REF
553.Zyyl-605)

PULL OUT SDI PACKS
INVOLVED

(FIEF CH AR T  5-2)

YES

v
I I

CHECK THAT
PROGRAMMING PLUG IS
IN MODEM SOCKET (REF

553-2vy1-545)

CHECK THAT SPEED
SELECTSWITCHES ARE

THE SAME AND COMPATIBLE
WITH MODEMS

t

Flowchart 5-4
CDR Link Fault Clearing Procedures

SHEET 1
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r

I

CHECK THAT PROGRAMMING
PLUG IN ONE SO1  PACK IS

IN ‘MODEM” SOCK

CHECK THAT PLUG IN OTHER
PACK IS IN “EIR

TERHINRL”  SOCKET

USE COM Ci3HNANO  “ECHO N
M‘ T O  T E S T  L I N K

REPLCE SOI  PACK IN COR
SYSTEN

REENABLE QPClll  PACK

Flowchart 5-4 Continued
CDR Link Fault Clearing Procedures

SHEET 2
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L I N K  IIORKS. L I N K  I S
FRULT-CLERRED

23E N D

YES

v

REPLRCE CABLES

CONTACT lMNUF!4CTURER

Flowchart 5-4 Continued
CDR Link Fault Clearing Procedures

SHEET 3
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SECTION 553-265 l-200

1. INTRODUCTION

1.01 Automatic Route Selection (ARS) is a
collective term referring to several separate

software packages available for the SL-1 system:

l Main ARS

ARS improvement for Autovon is available only
when the Autovon Generic (X14) is specified for the
SL-1. ARS queuing is a prerequisite for ARS traflic.
ARS traffic is described in 553-2001-450. Traffic
Measurement. The main ARS feature is not a
prerequisite for ARS queuing.

l ARS Queuing

l ARS Improvement for Autovon

l ARS Traffic.
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SECTION 553-265 l-200

2. MAIN ARS FEATURE

GENERAL

2.01 The arrangement of telephone networks is
often such that a call between two geographic

locations can take one of several routes. The call can
vary in cost according to which route is taken and the
time of day at which the call is made. Thus, if a cost-
conscious caller has more than one route to choose
from, and wants his call to take the cheapest route
when making a call at a given time, a calculation
must first be made of the expense of each available
route, the time of day, and all the various
permutations that can result from these. This process
can be irritating, if there are a lot of routes to choose
from.

This exercise can be avoided by using an SL-1 system
with the ARS optisn. An SL-1 system with the ARS
feature can automatically select the cheapest route
according to preprogrammed data concerning
preferred routes and time-of-day. The user has only
to dial a code to reach a given destination.

2.02 Instead of figuring out which one of several
numbers to use in calling a certain location,

the ARS user dials a code to access the ARS feature,
and then another code to reach a certain location.
The user then dials the local number to which he
wishes to be connected. Tones, trunk routes to choose
from, digits to be dialed, and any restrictions or
limitations are preprogrammed into the three data
blocks in the SL-I memory.

2.03 Definition of some terms unique to the ARS
feature:

o ARS Access Code. This is the number that is
dialed by the telephone user to gain access to
the ARS feature.

e User Access Code. This is the user-dialed
code which may or may not be part of a
telephone number that determines where a
user’s telephone call will be directed. The
most appropriate means of reaching the
destination is chosen by the SL-1 acting as
directed by the ARS program.

Q Deletion and Insertion oJDigits.  Bach trunk
route generally has a different dialing plan
from other trunk routes. To make the single
user access code compatible with all trunk
routes, the SL-1 must sometimes delete digits
from those dialed by the user, and replace
them with other digits. The number of digits
deleted and inserted are programmed by the
user. The craftsman specifies how many

digits are deleted from the beginning of the
user access code, and programs which digits
will then be added to the front of the number.

Routes. A trunk route is a group of trunks of
the same type that go from a common
location to a common location, as de-fined in
the Route Data Block (see
553-2001-220/22  1).

FEATURE ORGANIZATION

2.04 The ARS feature consists of a computer
program. No additional trunks or hardware

circuits are required. Once programmed, the feature
operates automatically under the control of the
central processing unit in the system.

2.05 The ARS feature provides the customer with
an extra overlay program to use for

programming the system. This is Overlay 27 and is
found only on SL-1 machines that are equipped with
the ARS feature. The overlay program uses three
types of data blocks:

l ARS Data Block (ADB)

(B  ARS Schedule Blocks (SCB)

o User Access Code Block (UAC).

2.06 ARS Data Block. The ARS data block is a
part of the SL-1 software that contains

information about the customer’s ARS options and
general configuration. One ARS data block is created
per customer. The ARS data block contains the
following information :

(a) the ARS access code (1 to 4 digits)

(b) the maximum allowable number of:

o schedule blocks (0 to 225)

o user ARS codes (1 to 8000)

l maximum number of digits to be inserted for
any user ARS code (1 to 11)

(c) time of delay (0 to 32 seconds) before selecting
a last choice route

(d) whether or not dial tone is to be supplied after
the ARS access code is dialed

(e) whether or not a triple burst of delay tone is to
be  supplied.
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SECTION 553-265 I-200

2.07 ARS Schedule Blocks. The ARS
blocks contain information on how

calls. Each schedule block contains a.__ . . . s .
schedule, wth  an optmnai secondary scnedule.  A
primary schedule is specified by:

schedule
to route
primary

@ the hours during which the primary route
sequence is in effect

o the permissable routes in their order of
preference.

If the primary schedule is less than 24 hours long, the
remaining hours make up the secondary schedule,
and the routes for the secondary schedule are listed in
the order in which they are searched for an idle trunk.
Note that if a schedule only has one route, the triple
burst of delay tone is never given, even if specified in
the ARS data block.

One schedule block is reserved for the “universal call
routing”, a route used for all user ARS codes not
listed in the user ARS code data block. This routing is
typically the local CO trunk group or other Direct
Distance Dialing (DDD) facility and is assigned to
schedule block 0 by the system (although the
contents of schedule block 0 must be programmed by
the customer).

The schedule block also contains the information for
deletion and insertion of digits for each route
specified in the primary and/or secondary schedules.

2.08 User Access Code Data  Block. This data
block is where the user access code dialed by

the user is associated with schedule block. Only one
schedule block may be associated with each user
access code, but more than one user access code may
be associated with the same schedule block.

WOW ARS WORKS

2.09 A telephone user in the SL-1 system picks up
the telephone handset and dials the ARS

access code. The system reads the ARS data block to
determine which tones and delay values are in effect
for this call. At this point the system provides dial
tone if specified in the ARS data block. When the
user dials the user access code, the system reads the
user access code data block (for that customer) to
determine which schedule block is to be used to put
the call through.

2.10 Once the system has accessed the appropriate
schedule block, the SL-1 decides whether the

primary or secondary schedule is in effect by using
the SE-1 internal clock and the programmed times in
the schedule block. If the call is made within the
primary schedule hours, the prime schedule routes
listed in the data block are searched (in the order in
which they are listed) for an idle trunk, except for the
last route on the list. If there is only one route in the
schedule, then an idle trunk on this route is sought
immediately. If an idle trunk is not found, the user
hears a triple burst of delay tone (if programmed in
the ARS data block), and the system rescans all
routes (including the last one) at the end of the delay
period. If no idle trunks are found, the system returns
an overflow tone to the user.

2.11 If the user activates “ring-again” during the
delay period, the system continues to search

all routes (except the last choice) until an idle trunk is
found. If “ring-again” is activated after overflow tone
has been received, all routes (including the last) are
searched until an idle trunk is found.

2.12 The system does not proceed from primary to
secondary schedules while searching for a

route. The secondary schedule is used only outside of
primary schedule hours, and is searched in the same
manner as the primary schedule.

2.13 When an idle trunk has been found, the SL- 1
outpulses the digits dialed by the user after the

ARS access code, noting any deletions and/or
insertions according to the ARS schedule block
(specified for each route of the schedule). The first
digit(s) of the number are used up in accessing the
trunk. The SL-1 waits until the trunk is seized, then
outpulses the rest of the digits, pausing only if XI
asterisk (*) is programmed into the number.

ARS on SL-I only has control of the first leg of a
route. A blockage or other problem on a subsequent
leg of a connection is beyond the control of the SL- 1.
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SECTION 553-265 l-200

Access Restrictions

2.14 The basic SL-1 access restrictions also apply
to ARS. In particular, the ARS mechanism

selects an outgoing trunk group only if the class of
service of the calling station permits such a
connection. Access to the ARS feature however, is
allowed from all stations and tie trunks independently
of their class of service. To provide a tool for
controlling telephone costs a special class of service,
Conditionally Toll Denied (CTD) is available.
Depending on how an outgoing call is dialed, this
class is equivalent to:

e Unrestricted (UNR) for calls places through
A R S

l Toll denied (TLD) for calls dialed directly.

The result is that a set with CTD class of service may
place toll calls (over CO, FX, WATS and DID/DOD
trunks) through ARS but not by directly accessing
the outgoing trunks.

A toll call is defined as any call that is placed over
CO, FX, WATS or DID/DOD trunk and where the
first digit outpulsed is 1 or 0 (trunk group is not code
restricted), or for which the first three digits outpulsed
(and not absorbed by the connecting CO) represent a
code that is denied for this route (trunk group is code
restricted).

HOW TO USE ARS

2.15 The telephone user can make use of the ARS
feature by following the procedure given in

Chart 2-  1.

CHART 2-l
HOW TO USE ARS

To make use of ARS the user should know the value of the time delay before scanning the last choice route for
an idle trunk.
This feature can be used in conjunction with the “ring again” feature. Users may find it useful to be familiar with
“ring again” before using the ARS feature. See 552-2001-105 for information on “ring again”.

STEP ACTION VERIFICATION

1 Pick up the handset. Dial tone heard from receiver.

2 Dial the ARS access code. Dial tone may or may not be heard.

3 Dial the user access code for the destination If dial tone* is heard, go to Step 6. If warning
you wish to reach. tone is heard, go to Step 4. If overflow tone is

heard go to Step 5.

4 If warning tone is heard: Either continue If dial tone? is heard, go to Step 6.
waiting or, activate “ring again”.

5 If overflow tone is heard: Activate “ring If dial tone?  is heard, go to Step 6.
again”.

6 If dial tone is heard: Dial CO or extension Ringback  tone is heard, 2-way conversation
number as required. when call is answered.

+ The dial tone is optional, programmed in the ARS data block.
t This dial tone, if it is heard, comes from the switching machine at the far end of the trunk.
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ENGINEERING ARS

2.16 Memory and Real Time Zmoact.  Information
regarding memory and real-time is contained

in 553-2YYl-151.

2.17 Trunk Arrangement and Selection. The actual
programming of trunk route selection and

digit insertion and deletion can best be illustrated
using an example. Assume the customer is a
hypothetical company with branches in three cities,
Northeast, Southeast (where the SL-1 is), and West.
The company has tie trunks and WATS trunks as
well as access to the DDD network. Tie calls are
cheaper than WATS calls which in turn are cheaper
than DDD calls, except after 6 p.m., when DDD
calls using public telephone network are cheapest of
all.

The western and eastern cities are in different time
zones, the east being one hour ahead of the west. In
this example the telephone company rates take a
sharp increase at 8 a.m. Thus when a call goes
through from the southeast branch to the northeast
branch between 8 a.m., and 9 a.m., it would  be

cheaper to go by way of the western branch rather
than the more direct route. This is true not only for
calls to the northeast branch but for any long-
distance call before 9 a.m.

Dialing Plan
2.18 In this example the trunk arrangement for the

southeast branch of the company is as follows
(see Fig. 2-2).

The southeast SL-1 is equipped with the following
trunk routes:

R O U T E DESTINATION
N U M B E R AND TYPE

TWeAfTOSnortheast  branch
t o northeast

branch
Tie to western branch
WATS to west branch
CO trunk; i.e., to public
telephone network.

TABLE 2-A
TRUNK ARRANGEMENT OF SOUTHEAST BRANCH

-.‘ .-.

DESTINATION HOURS  OF THE ROUTE NUMBERS
D A Y IN ORDER OF

PREFERENCE
.̂  .̂

Northeast
(cornpaw)

Northeast
(local area)

West
(COrnPginY)

West
(local area)

West
(long distance)

_,,, . .
8 am to 9 a.m. 3 , 1 , 2 , 5
9 am,  to 8 a.m. 1, 2, 5

8 a.m. to 9 a.m. 3 , 1 , 2, 5
9 a.m. to 8 a.m. 1, 2, 5

8 a.rn:  to 6 p.m. 3 , 4 , 5
6 p.m.. to 8 a.m. 5 , 3, 4

8 a.m.  m 6 p.m. 3 , 4, 5
6 TVp.m. 8 a.m. 5 , 3 , 4

8 a.m. to 6 p.m. 3 , 4 , 5
6 pm,  ta 8 a.m. 5, 3, 4

Page 2-5
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2.19 Programming the SL- 1 for ARS is given in
Chart 2-2.

CHART 2-2
IMPLEMENTING THE ARS FEATURE

STEP P R O C E D U R E

1 List all destinations for which ARS is to be used.

For the example, see Table A.

2 For each destination list all the ahemate trunk routes used to access the destination in ascending
order of cost. If the costs change according to time, list the routes in order of preference under
each time period (see Table A for example).

3 Decide on an ARS access code, for example 7.

4 For each destination, assign a user access code. For example:

DESTINATION USER ARS CODE

Northeast

West

-  company premises
- local calling area
- company premises
- local calling area
- long distance

1 7 7
177-9
1 4 4
1 4 4 - 9
144-g-  1

5 For each trunk route, determine the digits to be deleted from and/or inserted into the dialed
number to allow a call to be completed on the route. For the example, these are given in Table El.
Note that the access code for the desired trunk route must be incorporated into these deletions
and insertions.

6 The following restrictions and limitations must be kept in mind when programming ARS:

Each customer can have no more than 255 different schedule blocks. In the example given
there are six.

Each schedule block has a primary and secondary schedule. Hours of operation are specified
for the primary schedule, and the hours outside these are assumed to be the secondary
schedule.

For any schedule, primary or secondary, no more than eight routes may be specified.

In any route a maximum of 15 digits may be deleted, and a maximum of 11 digits may be
inserted.

Before programming the call codes, it is fast  necessary to specify the maximum expected
number of caIl  codes so that memory for the customer’s ARS program can be allocated in one
continuous block. When the number of call codes increases above the specified maximum, a
system reload may be necessary to reallocate memory.

The ARS access code must not be the same as the beginning of any other number or access
code for the customer.
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TABLE 2-B
DIALING PLAN FOR SOUTHEAST ARS INSTALLATION

DESTINATION ROUTE DIGITS
DIALED

DIGITS TO BE
OUTPULSED BY

THE SYSTEM

DIGITS DIGITS
DELETED INSERTED

Northeast
(CompEandy  entrex

tie 177-xxxx
WATS 177-xxxx
DDD 177-xxxx

x x x x
155-53 1-224-XxXx
9-l-53 1-224-XxXx

none
155-53 l-224
9-1-531-224

Northeast
&mlclling

West
(Company Centrex

L4m.d)

West
(Loc~re~lling

West
(Long Distance)

tie (via West) 177-Xxxx 144-177-xxxx 3 144- 177-

tie 177-9-NNX-XXXX 9-NNX-XXXX 0 none
WATS DDD 177-9-NNX-XXXX  177-9-NNX-XXXX 9-1..53  155-53  I-NNX-XXXX l-NNX-XXXX 3  3 9-1-531-  155-53 l-

tie (via West) 177-9-NNX-XXXX 144-177-9-NNX-XXXX 3 144- 177-9-

tie 144-xxxx x x x x 0 none
WATS 144-xxxx 155-416-566-xXxX 155-416-566
DDD 1 4 4 - x x x x 9- 1-4 16 566-xxxx i 9-1-416-566

tie I44-9-NNX-XXXX 9-N?JY-XXXY 0 none
WATS DDD 144-9-NNX-XXXX  144-9-NNX-XXXX 1.55 4k NNi-XXXX9 1-4  16-NNX-XXXX 3  3 9-l-416-  155416-

tie 144-9-  I-AAA-NNX-XXXX 3 I -\AkNNXC-XXXX 0 none
WATS 144-9~I-A~~A-NNX-XXS\;  ,35  Ji4 9-I-.ZAA-NNX-XXXX 3 155-416-9-l-
DDD 144-9-  1 -AAA-NNX-XX X X 4- 1 -AAA-NNX-XXXX 3 none
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Programming to Save Real Time

2.20 The amount of real time the ARS feature uses
depends mainly on the length of time the

computer must spend searching through entries in the
user access code data block each time a user access
code is dialed. Arranging the programming to reduce
the number of entries in the user access code data
block therefore saves real time in making each ARS
Call.

2 . 2 1 The next step is to program the system. First,
overlay 27 must be loaded using the “LD 27”

command. Once overlay 27 is loaded, the prompts
and responses in Chart 2-3 are used to program the
hypothetical system (see 553-2OOl-200/221)  for a
detailed description of the prompts and responses.

CHART 2-3
ARS DATA INPUT

PROMPT RESPONSE COMMENTS

REQ
TYPE
CUST
ARDN
MAXS
MAXC
MAX1

DLTN
DELY
DYTN

REQ
TYPE
CUST
SCBN
PSCH
PSRT
SSRT

;:L
INST

RT
DEL
INST

KL
INST

KL
INST
RT

new
adb

F
10
10
9

5””
Yes

new
scb
0

A to 9
3 1 2 5
1 2 5
1

larriage
return)

x
155531224

z
144177

3
91531224
(carriage
return)

First, the ARE data block is created.

ARS access code.
Maximum schedule blocks required.
Maximum user access codes required.
Maximum digits to be inserted.
These “maximum values” are designed
to save protected data store space,
while still allowing for some expansion.
Dial tone.
Delay before choosing last route.
Delay tone.

First schedule block (for Northeast,
Company local)

Schedule block numbers 0 is
reserved for the universal call routing.
Routes 1,2,3,5  are programmed for
order of search.
Routes 1,2,5  are programmed for digits
deleted and inserted.

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE C O M M E N T S

REQ
TYPE
CUST
SCBN
PSCH
PSRT
SSRT

EL
INST

EL
INST
RT
DEL
INST

EL
INST
RT

REQ

TYPE
CUST
SCBN

EF

iSRT
DEL

INST

RT
DEL
INST
RT
DEL
INST
RT

n e w Second schedule block (for Northeast,
SCb local calling area).
0

ii to 9
3 1 2 5
1 2 5
1

tarriage
return)

:
155531

i
1441779* ‘*’  causes a 3-second pause while a CO
5 trunk is se&J  and dial tone returned.

i&531
(carriage
return)

n e w

scb
0

;toNl

5 3 4

ii

Third schedule block (for West,
Company
local).

(carriage
return)
4
3
155416566
5

;I416566
(carriage
return)

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE C O M M E N T S

REQ
TYPE
CUST
SCBN
PSCH
P S R T
SSRT

EL
INST

REQ
TYPE
CUST
SCBN
PSCH
P S R T
SSRT

EL
INST

R T

REQ
TYPE
CUST
SCBN
PSCH
P S R T

FL
INST

R T

n e w Fourth schedule block (for West, local
scb calling area).
0
4
8to 18
3 4 5
5 4 3

i
(carriage
return)
4
3
155416
5

;I416
(carriage
return)
n e w Fifth schedule block (for West, long
scb distance).

i
8to 18
3 4 5
5 3 4

i
(carriage
return)
4
3
1554169*1
5

carriage
reburn)

(carriage
return)
n e w
scb

:
0 to 0

z
0
(carriage
return)
(carriage
return)

Schedule block for universal call
routing.

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE COMMENTS

REQ
TYPE
CUST
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN

new
uac
0
177
2
1 7 7 0
3
144
4
1449
5
14491
6
(carriage
return)

Create a UAC block to associate
one schedule block with each
user ARS code dialed. Different
codes may reference the same scb,
but one code cannot have more
than one sch.

REQ end The ARS programming is now
complete.

To remove a number from the PSCH (prime schedule hours) type
in an ‘X’ preceeding  the number; e.g., typing:

X0  Xl X2 for PSCH removes 0, 1, and 2

X0 to X8 for PSCH removes 0 1 2 3 4 5 6 and 7

Xl7 to X0  for PSCH removes 17 18 19 20 21 22 and 23.

Page 2-12
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3. ARS QUEUING

GENERAL

Expensive Route Wait Timer (ERWT)

3.06 The ERWT determines how long the user
must wait before using the last-choice route. If

the user invokes ‘ring again’ over cheap routes, the
ERWT begins to run, unless it has an infinite value
(default condition). If a cheap route trunk becomes
idle while the time is running, ‘ring again’ offers the
call to the user. If no cheap routes become idle and
the timer expires, one of two things can happen:

o If the least desirable route has an idle trunk,
‘ring again’ offers the caIl to the user.

o If no routes are available, ‘ring again’ is
automatically activated on ail routes, and the
ERWT is not started again.

3 . 0 1 ‘ARS queuing’ (ARSQ) is designed to modify
the ARS feature package and ‘ring again’

feature to allow customer control of:

o user’s waiting time before being aIlowed  to
use the last choice route (ARS calls only),

0 user’s priority of access to ‘ring again over
trunks’ (all trunk calls).

3.02 In ARSQ one group of prompts serves to
modify the main ARS feature, and another

modifier  ‘ring again over trunks’. ARSQ can
therefore be used to modify ‘ring again’ whether ARS
is present or not.

3.03 $...~oni;  a hsg:~;e  feature requiringOn=
equipment.

programmed, the feature operates under system
control. The user uses the feature in the same way as
regular ARS and ‘ring again’.

FEATURE OPERATION

3.04 The telephone user places a calI using the ARS
feature, but without ARSQ. If all available

ARS routes are busy, the user receives a warning in
the form of three bursts of miscellaneous tone.

The user can then:

o activate ‘ring again’ indefinitely over cheap
routes, or

o abandon the call in T seconds, or

l wait T seconds, after which time ARS will
search all routes (including the most
expensive). If all the routes are busy, overflow
tone is returned and the user can either
abandon the call or activate ring again over
all routes.

When the ARSQ feature package is present, some
other options are available to the customer.

ARS Restricted

3.05 When the ARS restricted option is specified,
the most expensive route never becomes

avaiiable  for use. The user receives overflow tone, if
the cheap routes are busy, and must either activate
‘ring again’ over cheap routes or else terminate the
call. If the user does neither, the station will be locked
out after 15 seconds.

‘Ring Again’ Modification

3.07 ‘Ring Again’ over trunks is also modified by
ARSQ. In the normal operation of ‘ring

again’, several users activating ‘ring again’ over the
same routes are queued on a first-in, first-served
basis. ARSQ allows modification of this rule.

When ARSQ is in effect, each call entering the ‘ring
again’ queue is assigned a starting priority. Calls of a
higher starting priority are immediately put ahead of
calls with a lower starting priority. At specified
intervals (promotion wait time), the call is promoted
to the next higher priority and moves up in the queue
movement. This continues until the call reaches its
maximum priority. After this has happened the
system continues to compute the priorities and
normal queue movement to determine when the call is
to be connected to an idle trunk.

SERVICE PROVISION AND CMANGE

3.08 Each station has associated with it an ARSQ
code between 0 and 3, assigned in the

500  data block (500/2500  sets) or the SL-1 data
block (SL-1 sets). This ARSQ code determines the
treatment that the set is to have when using the ARS
or ‘ring again’ features or both.

3.09 It is in the customer data block (overlay 15)
where each ARSQ code is associated with the

desired parameters of call treatment.

3.10 For detailed description of prompts and
responses, see 553-2001-200 and

553-2001-221.
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MEMORY REQUIREMENTS

3 . 1 1 The protected data store requirement for each
customer is eight words. Two bits in each

3.13 The telephone with ARSQ code 0 (and all
other telephones with ARSQ code 0) now

have the following characteristics:

station block are also used. These costs exist whether
the customer has the ARSQ package, or not.

0

EXAMPLE

3.12 Assume that the hypothetical system in Part 2
has the ARSQ feature for four telephones in

the system. The telephones have ARSQ codes 0, 1,2,
and 3 programmed into their data blocks opposite the
ARSQ prompt in each block. In the customer data
block the programming would take the form shown in
Table 3-B (see 553-2001-221 for more details).

e

If the telephone user activates “ring again” he
or she starts out at the priority level ahead of
priority 0 calls entering the queue and behind
priority 2 and 3 calls. If the call is not put
through within 60 seconds of activating ‘ring
again’, the telephone is advanced to the next-
to-top priority for being connected to an idle
trunk.

If the call is not answered within 90 seconds
of activating ‘ring again’, the last-choice route
is scanned for an idle trunk.

TABLE 3-A
ARSQ ‘RING AGAIN’ PROMPTS

P R O M P T DESCRIPTION RANGE DEFAULT

S P R I
M P R I
P R O M

starting priority
maximum priority
promotion wait time

0 to 3
SPRI to 3 :
1 to 999 seconds 3
seconds intervals of
30 seconds

Note that PROM and ERWT are independant of each other.

TABLE 3-B
CODE 0 DATA INPUT

PROMPT RESPONSE COMMENTS

ARSQ
ARSR
SPRl
MPRI

;RF

0
no

:

::

ARSQ code “0” to be programmed
ARS restricted class of service
starting priority
maximum priority
promotion wait time
expensive route wait time
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3.14 Code 1 is programmed as shown in Table 3-C.

3.15 The telephones with AR§Q  code 1 have the
following characteristics:

e The last choice route can never be used for
any call.

o The telephones with ARSQ code 1 are
always at the back of the “ring again” queue,
and are allowed access to an idle trunk only
when no other telephones are in front of
them.

Codes 2 and 3 are programmed in a similar manner.

TABLE 3-C
CODE I DATA INPUT

PROMPTS RESPONSE COMMENTS

ARSQ 1
ARSR Yes
SPRI
MBRI ii!

The PROM is not given, since SPRI = MPRI.

The ERWT prompt is not given, since ARSR is “yes”.
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4. ARS IMPROVEMENT FOR AUTOVON
(Generic X 14)

GENERAL

4.01 The ARS feature improvement of Autovon
incorporates the following options which are

used in conjunction with those present in the main
ARS feature.

l ARS processing on all calls with no ARS
access code necessary.

o Normal ARS processing or digit
manipulation only (on selected sources).

o Flexible attendant Directory Number (DN).

RESTRICTIONS

4.02 The main ARS feature is a prerequisite for the
ARS improvement for Autovon.

DESCRIPTION

All-ARS Option

4.03 An ALL-ARS option in the ARS data block
indicates that there is no ARS access code for

this customer. If the All-ARS option is not specified,
then the ARS feature operates exactly as standard.

4.04 When the ALL-ARS option is specified, all
calls not directed to a specific ARS schedule

are automatically directed to schedule 0. When a new
ARS data block is created with the ALL-ARS option
set, the system automatically assigns a default
schedule 0. This is a “digit manipulation only”
schedule, which deletes 0 digits and inserts nothing.

Digit Manipulation

4.05 The sole purpose of a “digit manipulation
only” schedule is to delete digits from those

dialed by the user and replace them with other
preprogrammed digits. A different deletion and
replacement program can be specified for each
sequence of digits dialed, by using different “digit
manipulation only” schedules. No route selection
takes place, and no primary or secondary schedule
hours are input for a “digit manipulation only”
schedule.

4.06 The Autovon-improved ARS feature uses two
types of schedule block; ‘normal ARS’ and

‘digit manipulation only’. The prompt TRNK in the
schedule block determines which kind of schedule
block it will be.

A ‘yes’ response to the TRNK prompt results
in a ‘normal ARS’ schedule. In this type of
schedule, calls that use the schedule must
terminate on a trunk and are processed using
the main ARS feature.

A ‘no’ response to the TRNK prompt results
in all calls using the schedule being processed
by ‘digit manipulation’ only.

Flexible Attendant DN

4.07 This feature allows a DN taken from the
normal numbering scheme of the system to be

assigned as the attendant DN. A station calls the
SL-1 attendant by dialing this number instead of ‘0’.
The flexible attendant DN is stored in the protected
customer data block and is specified via service
change on that block (prompt ATDN) it defaults to
‘0’.

EXAMPLE OF AUTOVON - IMPROVED ARS

4.08 The following example deals with the situation
in which it is desired to use the Autovon ARS

improvement for digit manipulation only. For a
complete list of prompts and error codes and their
meanings see 553-2661-220 and -221.

4.09 In the hypothetical SL-1 installation, there are
3 trunk routes:

ROUTE ACCESS
NUMBER CODE

I
1

5
;:
93
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The desired call treatment is given in Table 4-A.

TABLE 4-A
CALL TREATMENT FOR SAMPLE INSTALLATION

DIGITS DIALED ACTION REQUIRED

I?8
s x x x
7 x x x
all others,
loo0 to 1179,

- outpulse  0 on route 3
- outpulse  118 on route 2
- outpulse XXX on route 3
- intercom call

- outpulse  XXXX on route 1
1190 to 1999

2 x x x
3 x x x
4 x x x
6XXX
8XXX
9xXx

4.10 The proper service changes to result in this
call treatment are given in Chart 4-l.

CHART 4-l

STEP A C T I O N

1 Load 27 and create an ARS data block (ADB, overlay overlay 27) with ALL-ARS (AARS)
option set to ‘yes’.

LD 27

ARSOOO

REQ NEW
TYPE AD0
CUS?  2
AARS YES
MAXS 10
MAXC 10
MAXL 11
DELY 20
DYTN YES

These maxima are designed to
minirnixe protected data store
use while allowing for some
expansion.

Chart Continued
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CHART 4-l Continued

STEP A C T I O N

2 Create 5 ARS schedule blocks (SCB, overlay 27).

SCB NO. ( TRNK? DIGITS INSERT
DELETED DIGITS:

0 NO

: %

ii
NO
NO

ii
9 1

0 x:

A
9 3

0

Note: When specifying “digits to be deleted”, you are specifying how many digits are to
be deleted from the beginning of the number. If nothing is to be deleted, enter “0”.

When specifying “digits to be inserted”, you are specifying which digits are to be inserted at
the front of the number. If it is desired to insert no digits, press RETURN.

PROMPT RESPONSE COMMENTS

REQ
TYPE
CUST
SCBN
TRNK
DEL
INST

REQ
TYPE
CUST
SCBN
TRNK
DEL
lNST

REQ
TYPE
CUST
SCBN
TRNK
DEL
INST

NEW
SCB

:
N O

9:

“Universal” SCB

NEW
SCB

2

N-0
first SCB

9:

NEW
SCB

;
N O

9;

second SCB

Chart Continued
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CHART 4-l Continued

STEP A C T I O N

PROMPT RESPONSE COMMENTS

REQ
TYPE
CUST
SCBN
TRNK
DEL
lNST

NEW
SCB

2

N30

9;

third SCB

REQ
TYPE
CUST
SCBN
TRNK
DEL
INST

NEW

iCB

23

:

fourth SCB

3 Create 4 ARS code data blocks (UAC, overlay 27).

ARS
C O D E SCHEDULE

BLOCK
NO.

0
1 1 8 :

5 3
7 4

PROMPT RESPONSE

REQ
TYPE
CUST
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN

NEW
UAC
2
1lB

i
1

i

a

REQ END

4.11 This completes the programming for this
example of Autovon improved ARS.
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1. GENERAL

Associated NTP

1.01 The Automatic Voice Network (AUTOVON) is the name given to
the major non-secure military telephone network in the U.S.A. It is
linked to an equivalent Canadian network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public telephone network, and have their own numbering plans and
special calling capabilities.

1.02 The two calling capabilities unique to AUTOVON are:

(a) Precedence. Each call involving the AUTOVON network is
identified with one of five priority levels. This priority level is
determined when dialing the call.

(b) Preemption. If all required trunks in a route are busy, a call on
the route in any stage can be taken down or ‘preempted’ to free the
trunk for a call of a higher priority.

1.03 The SL-1  fills the role of an AUTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between the
AUTOVON network and the SL-1. The SL-1  call processing software
for these routes is modified to provide proper signaling for AUTOVON
calling as well as precedence and preemption. For non-AUTOVON
trunk routes, the SL-1 uses standard call processing software.

1.04 The SL-1  is not intended to operate as a terminating PBX serving
as an AUTOVON node. This type of operation requires significantly
increased translation and class-marking capability and is more suited to
CO equipment.

1.05 The NTP describing the AUTOVON feature for Generic Xl 1
Release 4 and its operation are:

553-2661-101

553-2661-181

553-2661-301

553-2661-181

553-2661-301

553-2001-181

553-2001-190

553-2YY l-220

553-2YYl-221

553-2311-310

553-231 l-31 1

AUTOVON General Description

AUTOVON Engineering Data

Station sets and Attendant Console Operation for
Autovon features.

Engineering Consideration

Operational Tests

QPC71 2-Wire E&M/DX Trunk Description

QPC237 4-Wire E&M/DX Trunk Description

Features and Services I: Data Administration

Features and Services II: Service Change
Input/Output

Data Administration I: Feature Implementation

Data Administration II: Input/Output Reference
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553-2751-103 Network and Basic Authorization Codes
Description

1.06 In addition to the documents listed above, other documentation
describes the AUTOVON network as a whole:

l DCA Circular 370-V130-1: AUTOVON Switching Center
Requirements

l DCA Circular 370-V175-6: AUTOVON Network specifications

1.07 The previous AUTOVON Generic, X14, is described in
553-2661-100.
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2. AUTOVON FEATURES

PRECEDENCE 2.01 On the AUTOVON network, each call is marked with one of five
priority levels according to the urgency of the call. The levels, from
highest to lowest, are:

(4

(b)

(4

(4

(4

Flash Override. Flash Override (FO) calls are the highest priority
calls in the AUTOVON system. They can not be preempted by any
other call but can preempt any call except other FO calls.

Flash. Flash (F) calls are the second-highest priority calls in the
AUTOVON system. They can be preempted only by FO calls.
They cannot be preempted by other F calls or lower-level calls.

Immediate. Immediate (I) calls are the third-highest priority calls.
They can be preempted by FO and F calls but not by other I or
lower-level calls.

Priority. Priority (P) calls are the fourth-highest level calls. They
can preempted by FO, F, and I calls, but not by other P or
lower-level calls.

Routine. Routine (R) calls are the lowest-level calls. They can be
preempted by all but other R calls.

Attendant

Stations

Tie Trunks

2.02 AUTOVON calls of a priarity level above Routine (i.e., a
‘precedence’ call) can be initiated by:

0 the attendant

o a station with the Class of Service (COS) required to access the
AUTOVON trunk, and the Network COS (NCOS) for the required
precedence level.

2.03 All AUTOVON calls initiated from TIE trunks are sent out over
the AUTOVON trunks as Routine calls.

2.04 The SL-1 attendant console is equipped with keys for precedence
levels above Routine. The attendant can initiate calls of any precedence
level, or can extend a call from a station to the AUTOVON network
using any precedence level (including Routine).

2.05 Like the attendant console, SL-1  stations can be equipped with
precedence keys for dialing precedence calls. The 500/2500  stations can
dial precedence calls using the Special Function Prefix (SPRE).

2.06 Every station is assigned a Network Class of Service (NCOS)
value, in which is defined a maximum allowable precedence level. A
station may direct-dial calls of any precedence level up to and including
this maximum precedence. Calls of any higher precedence must be
extended to the AUTOVON network via the SE-1 attendant.

2.07 Tie trunks are assigned Trunk Group Access Restriction (TGAR)
codes which govern their access to SL-1 facilities. Subject to this
restriction, TIE trunks with the Fully Restricted 1 (FRl) COS or
higher can access AUTOVON trunk routes.
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PREEMPTION 2.08 AUTOVON trunk routes have a ‘preemption’ facility whereby any
trunk that is not idle can be forcibly disconnected. The trunk may or
may not be part of an established call (i.e., it may be in an established,
signalling, or any other nonidle  state). A nonidle  trunk can be forcibly
disconnected for one of two reasons:

0 to use the subsequently freed trunk for another call (in which case the
trunk will be held busy for that call), or

0 to free a link for some other purpose, such as testing, in which case
the freed trunk may or may not be used again immediately.

2.09 Trunk routes going out from the SL-1  to an ASC can be one of
two types:

0 Nonpreemptable. This trunk route can be used for routine-level
calls only. It cannot be preempted from the SL-1 end but can be
preempted from the ASC end. Over nonpreemptable trunk routes,
precedence calls are sent out as routine.

0 Preemptable. This trunk route can be used for any level of call and
can be preempted from either the ASC or SL-1  ends.

2.10 When a call is preempted, both parties involved in the call (or all
parties in the case of a conference) hear 3 s of preempt warning tone.
The parties then have a certain length of time to disconnect. If the trunk
is not disconnected within this time, the trunk is forcibly disconnected by
whichever end the preempting call originates from. If the trunk is to be
used for the preempting call, it is held busy until the preempting call is
ready to access it. If the trunk is not to be used, it is made idle.

2.11 A trunk can be preempted only if it meets the following conditions:

o not in maintenance busy

o not in line lockout

e not access denied

l not in use by an attendant

0 not in any stage of preemption or outpulsing

@ the precedence level of the call being preempted is less than the
precedence level of the preempting call

* not a test line or in any stage of testing

l not in end-to-end signaling configuration.
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PROMOTION

AWTOVONTRUNK
TYPES

Nonpreemptable

Preemptable

AUTOVON TRUNK
ACCESS

Incoming AUTOVON
Calls

2.12 After making a call, the caller can raise the precedence level of the
call one or more times until the call is completed or the caller’s
maximum allowable precedence level is reached. For example, if a
station or an attendant makes an AUTOVON call and an idle or
preemptable trunk is not found, reorder tone is returned to the caller. At
this point the caller can ‘promote’ the call by pressing a higher
precedence key. The call is then placed again by the system. If there are
still no idle or preemtable trunks available, the process can be repeated
until a preemptable trunk is found or the station or attendant reaches its
maximum allowable precedence level. (Calls cannot be promoted using
SPRE codes.)

2.13 An SL-1 can have as many AUTOVON trunk routes as required
(subject to normal system limits). These routes can be incoming only,
2-way, or outgoing only, or any combination thereof depending on
system requirements.

2.14 Nonpreemptable trunks routes between the ASC and the SL-1 can
use Dual-Tone Multifrequency (DTMF) or Dial Pulse (DP) signaling
for outgoing calls and DP only for incoming calls. This trunk route can
be used only for Routine-level calls, which can be preempted from the
ASC but not from the SL-I.

2.15 Preemptable trunk routes to the ASC use DTMF for outgoing calls
and DP for incoming calls. This trunk route can be used for any level of
call from Flash-Override to Routine. (Traditionally, however, this trunk
route is only used for precedence calls.) Calls on this trunk route can be
preempted from either the ASC or the SL-1.

2.16 In general, AUTOVON trunks are treated similarly to TIE
trunks, with Class of Service (COS) restrictions provided by Trunk
Group Access Restrictions (TGAR) for trunks and Trunk Access
Restriction Groups (TARG) for stations.

2.17 AUTOVON to AUTOVON trunk connections are allowed, subject,
to TGAR and TARG in addition to any other limitations imposed by
supervision or signaling incompatibilities.

2.18 Call Modification. Some types of access are allowed only through
‘call modification’. This refers to such features as call transfer and call
forward. With these features the AUTOVON call can be allowed or
denied either on the basis of the originating station or trunk
COS/TGAR,  or on the basis of the forwarding/transferring station
COS/TGAR. This option is selected in the Customer Data Block
(overlay 15, prompt OPT).

2.19 Incoming AUTOVON trunks can be assigned any one of the
following restriction levels for access to other trunk facilities:

8 Unrestricted (UNR). No restrictions.

o Cmditionully Unrestricted (CCJN).  Same as toll denied.

o Conditionally Toll Denied (CTD). Same as toll denied.

o Toll Denied (TLD).  Local CO calls and TIE trunk calls allowed,
toll CO calls denied unless made through the attendant or call
modification (Note).
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0 Semi-Restricted (SRE). CO calls allowed only through the attendant
or call modification; TIE trunk calls allowed.

0 Fully Restricted (FRE). CO calls allowed only through call
modification. TIE trunk calls allowed.

o Fully Restricted, Subgroup 1 (FRl).  CO calls denied, TIE trunk
calls allowed.

l Fully Restricted, Subgroup 2 (FR2). CO calls denied, TIE trunk
calls denied.

Note:  If Code Restriction is in effect, calls to CO trunks can be
selectively allowed or denied. If the New Flexible Code Restrictions
feature is in effect, calls to all trunk routes can be selectively
allowed or denied on a per route basis.

AUTOVON 2.20 Dial access to outgoing AUTOVON trunks is allowed from any
station or trunk, subject to any TGAR codes and Trunk Access
Restriction Levels assigned to station, trunks, or AUTOVON trunks. It
is recommended that direct dial access to the preemptable trunk group
be limited to attendants and stations with allowed precedence level
higher than routine. Outgoing routine calls on the nonpreemptable trunk
group can automatically advance to this trunk group when all
nonpreemptable trunks are busy (overlay 16, prompt STEP).

2.21 Stations and Non-AUTOVON trunks can be assigned any one of
the following levels for access to outgoing AUTOVON trunks.

l Unrestricted (UNR). No restrictions, except that DID trunks may
only obtain access through the attendant or call modification.

l Conditionully Unrestricted (CUN). Same as UNR.

0 Conditionally Toll Denied (CTD). Same as UNR.

@ Toll Denied (TLD).  Same as UNR

0 Semi Restricted (SRE). Same as UNR.

0 Fully Restricted (FRE). Calls from CO allowed only through call
modification, TIE trunk calls allowed.

0 Fully Restricted, Subgroup 1 (FRl).  Calls from CO denied, tie
trunk calls allowed.

l Fully Restricted, Subgroup 2 (FR2). Calls from CO denied, TIE
trunk calls denied.

AUTOVON TONES,
DIGITS, AND
RINGING

2.22 To allow for precedence operation of the AUTOVON network,
special AUTOVON signaling and progress tones are provided. These
tones are provided by the Flexible Tone And Digit Switch (QPC251).
In addition to AUTOVON tones, the QPC251 also supplies all standard
North American tones.

Precedence Digits 2.23 DTMF signaling uses, short bursts of tone pairs to represent digits.
For AUTOVON, the tone pairs are treated by the system as special
digits denoting the precedence level of a call (also included are the DP
equivalents for DP signaling):
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@ FO (flash Override): 697-l- 1633 Hz (10 pulses, i.e., digit ‘0’)

0 F (Flash): 770-l-1633 Hz (1 pulse, i.e., digit ‘1’)

0 I (Immediate): 852-l- 1633 Hz (2 pulses, i.e., digit ‘2’)

l P (Priority): 941-i-1633 Hz (3 pulses, i.e., digit ‘3’)

l R (Routine): the absence of any of the above tones in DTMF
outpulsing indicates that the call is Routine-level. For DP outpulsing,
4 pulses (i.e., digit ‘4’) represents Routine.

Preemption Warning
Tone

2.24 Preemption Warning Tone is given to all parties in an
AUTOVON call that is about to be preempted. It consists of 440 i-620
Hz.

AUTOVON DIALING
PLAN

2.25 SL-1 internal DN are identical for internal calls, incoming
AUTOVON calls, and direct dialed calls from the public network. SL-1
internal directory numbers can consist of two, three, or four digits.

Incoming Calls 2.26 The AUTOVON dialing plan assigns three-digit NXX codes to
ASC. The SL-1 is considered part of this plan and can be assigned its
own NXX code. Depending on how the ASC translates dialed digits, it
can outpulse up to and including the seven digits of the PBX code and
extension, not including the precedence digit, where applicable.
Therefore, the digits outpulsed to the SL-1 can consist of:

{PXNXX} DXXX

Where: P = precedence digit, NXX= PBX code, DXXX = SL-1
extension DN, and { } denotes that the digits are optional.

2.27 The precedence digit, P, is never included on incoming calls over
nonpreemptable trunk routes, since all calls on this route are assumed to
be routine (note). It is always included on incoming calls over
,,;ytable trunk routes and can be the digit O(FO), l(F), 2(I), 3(P),

Note: The only exception to this rule is if a call on this route is
preempted by the ASC, in which case the P digit is included after
preemption has occurred.

Outgoing Calls

2.28 If the NXX digits are outpulsed from the ASC but not required by
the SL-1 up to three digits can be absorbed through a customer defined
option (overlay 16, prompt IABS). The precedence digit is not absorbed.

2 .29  Nonpreemptable R o u t e s .  D i a l i n g  t o  a n  A S C  o v e r  a
nonpreemptable trunk route can be DTMF or DP. Since all calls placed
by an SL-1 over this type of trunk route are routine and cannot be
preempted by the SL-1, precedence digits are not outpulsed. Thus digits
outpulsed over a nonpreemptable AUTOVON trunk route can consist
Of:

{RC} {NYX} NXX DXXX
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CALL DETAIL
RECORDING
ENHANCEMENT

Where RC is the route code, NYX is the AUTOVON area code
(required if calling to another AUTOVON area), NNX is the code of
the ASC to which the call is ultimately destined, and DXXX is the
required extension. { } indicates optional digits. (The trunk access code is
not shown.)

2.30 Route codes indicate the routing treatment to be given to the call
over the ASC network and may or may not be included depending on
the configuration of the ASC. For example, SL-1 Data calls using an
Add-On data module may require line conditioning or switching out of
echo suppressers.

2.31 The AUTOVON area code is required if calling to another
AUTOVON area.

2.32 The user may dial some or all of the above codes. Whatever dialing
plan is used must be coordinated with the ASC and AUTOVON
network.

2.33 Preempt&e Routes. Dialing to an ASC over a preemptable
trunk route is DTMF only. The P digit is not outpulsed for Routine
calls, but is outpulsed for Priority or higher-level calls, and is derived
from:

* the P, I, F and FO feature keys on the attendant console or SL-1
station set, or

e the equivalent SPRE and precedence code sequence.

2.34 These digits outpulsed over a preemptable trunk route can consist
O f :

{P} {RC} {NYX} NXX DXXX

(The trunk access code is not shown).

2.35 The precedence tracking Call Detail Recording (CDR) option can
be used to maintain a record of stations making precedence calls. When
the AUTOVON CDR Enhancement package is equipped, an additional
field is appended to CDR records pertaining to call initiation,
modification and termination for the station making the call. This field
contains the precedence level of the call, in the form of a blank and a
single digit:

0 - AUTOVON Flash Override

1 - AUTOVON Flash

2 - AUTOVON Immediate

3 - AUTOVON Priority

4 - AUTOVON Routine

5 - Non-AUTOVON.

2.36 Codes 4 and 5 are stored on magnetic tape but are not printed out
on TTY. A more detailed description of the CDR magnetic tape format
and TTY format modification is given in 553-2631-100.
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2.37 The AUTOVON precedence level is not appended to the CDR
initialization and time stamp records.

SL-1 AUTOVON
TRUNK INTERFACE

2.38 The AUTOVON network uses 4-wire transmission throughout.
The types of SL-1  trunk that can be used for AUTOVON trunk routes
are:

@ QPC237 4-wire E&M/DX trunk or

e QPC71 2-Wire E&M/DX trunk, with add-on 24V4 repeater.

2.39 SL-1  software programs have been tailored to suit the signaling and
call processing requirements of AUTOVON, including detection of
‘precedence’ digits, preemption, and special treatment of precedence calls.
The sequence and timing of signals on AUTOVON trunks is discussed
in 555-2661-181. A description of the QPC237 4-wire E&M/DX trunk
is contained in 553-2001-190. A description of the QPC71 2-wire
E&M/DX trunk is contained in 553-2001-187.

DISTINCTIVE
RINGING AND
RINGBACK

Ringing Power Supply

2.40 Incoming AUTOVON precedence calls are distinguished by a
special triple-ringing signal. For SL-1 sets this involves a special ringing
cadence and ring duration. For 500/2500  sets, special ring timing is
provided.

2.41 SL-1 sets obtain the distinctive ringing cadence from the QPC251
TDS card. The special cadence for tone ringing and ringback is 1.64 s
on and 0.36 s off. The normal tone ringing frequencies are used, but the
special ringback tone consists of 440-l-480 Hz.

2.42 For 500/2500  sets the distinctive ringing cadence is 1.54 s on and
0.38 s off. The special ringback tone of 440-l-480 Hz is also provided.

2.43 This distinctive ringing, if selected, is retained by the call regardless
of how it is modified (e.g., Attendant Intercept, Night Intercept, Call
Park, etc.).

2.44 Because the distinctive ringing cycle involves 2.5 times as much ‘on’
ringing time as normal ringing, the number of 500/2500  set ringers that
may be rung at any one time is reduced. The amount of the reduction
depends on what percentage of calls are expected (at maximum) to
receive distinctive ringing.
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3. ATTENDANT FEATURES

INCOMING CALLS

Routine Calls

Precedence Calls

3.01 To allow the attendant to handle various precedence levels of calls,
the attendant console in an AUTOVON equipped SL-1 can be equipped
with several keys unique to AUTOVON operation.

3.02 Incoming Call Indicatiors (ICI):

AUTOVON Routine (A VR). Routine level calls coming into the
SL-1 from AUTOVON trunk routes appear on this ICI key. Calls
presented on this ICI key are transferred to a free Loop Pickup Key
(LPK) when their turn in the LPK queue arrives.. AUTOVON
Routine calls are queued as normal TIE trunk calls.

AUTOVON Precedence (PRC). Precedence calls coming into the
SL-1 from AUTOVON trunks routes appear on this ICI key. These
calls go to the front of the attendant queue in order of precedence (all
FO calls first, F calls second, etc.).

AUTOVON Precedence Intercept (PIN). Calls appearing on this
ICI key are precedence calls from the AUTOVON network that have
been misoperated, i.e., dialed towards vacant or maintenance busy
numbers, blocked in the network, slow-answer recalled or Distinctive
ringing No Answer (DFNA) calls.

3.03 Precedence Keys. In the AUTOVON network, the normal
AUTOVON telephone set has a 16-key dial pad. This comprises a
normal 12-key  pad with keys added for the FO, F, I, and P precedence
digits. Since SL-1 does not provide the 16-key  pad, separate keys are
used to outpulse the FO, F, I, and P digits. (These digits can also be
outpulsed using SPRE+access  codes.)

3.04 Digit Display. Incoming Routine calls from an AUTOVON trunk
route cause the digit display to display the trunk access code and
member number as in normal operation. For incoming precedence calls,
the precedence level is displayed, followed by the trunk access code and
member number. The precedence level for digit display purposes is
coded as follows: 0 = FO, 1 = F, 2 = I, and 3 = P. For example a
Flash call from trunk member 7 of an AUTOVON trunk route with
access code 21 would be displayed as l-21 -7. A Routine call would be
displayed as 21-7.

3.05 A routine call from an AUTOVON trunk route appears on the
LPK key or the AUTOVON Routine (AVR) ICI key if a LPK is not
available. When the call reaches the LPK key, the digit display shows
the trunk access code and member number of the trunk used for the
incoming call. The attendant can then treat the call in the same way as
a normal TIE trunk call.

3.06 A precedence call from an AUTOVON trunk route appears on a
LPK or on the AUTOVON Precedence (PRC) ICI key if a LPK key is
not available. When a LPK key becomes available, the precedence call is
presented first, regardless of whether its turn in the LPK queue has
come or not. The attendant can then extend the call in the same way as
a TIE trunk call.
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Precedence Intercept
Calls

3.07 Precedence calls from the AUTOVON network that do not
complete for various reasons are re-routed to the attendant via the PIN
ICI key. When a LPK key becomes free, the precedence call is
presented even if other calls have been waiting in the queue longer. The
digit display shows the DN that was originally dialed by the caller. The
attendant can display the precedence level, access code and member
numbers of the AUTOVON trunk by pressing the ‘Display Source’ key.
The attendant can than transfer the call or perform other functions as
normal.

Precedence Calls
Waiting

3.08 The attendant is informed of the arrival of a precedence call even if
busy processing some other call. When the precedence call arrives in the
attendant queue, the CW lamp begins to flash and the attendant tone
ringer sounds. The CW lamp continues to flash, and the tone ringer
continues to sound, as long as there are precedence calls in the queue.

Precedence Completion
To Busy

3.09 If a precedence call is made to a busy station, the call is returned
to the attendant via the PIN key. The attendant can then dial the
originally dialed DN to complete the call. If the precedence level of the
incoming call is greater than that of the established call, the attendant
can then enter the conversation on the busy line and ‘talk off’ the
connection to allow the precedence call to complete.

3.10 If the attendant decides not to complete the incoming call to the
busy station, pressing the Release Destination key leaves the established
call unmodified.

3.11 The attendant cannot enter the conversation at the busy station if
any of the following conditions are encountered. In these cases, overflow
tone is returned to the attendant if:

@ either party of the current call is on hold

o the call on the dialed station is parked

@ the dialed station has Make Set Busy activated

@ the dialed station has Group or Individual Do Not Disturb active

0 the dialed set is locked out

0 a connection between the dialed set and the incoming call is ‘access
denied’ because of TGAR, TARG, COS etc.,

e there is an attendant associated with the call at the busy station

* the call at the busy station is already in the process of being
preempted

0 the current call at the busy station is ‘Camped On’ or ‘Call Waiting’
on another set.

@ the busy station is dialing

0 the incoming call was unable to complete because of network blocking

0 the precedence level of the current call is equal to or greater than that
of the incoming call
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OUTGOING CALLS

Routine Calls

Precedence Calls

e there is already another ‘Call Waiting’ to talk to the station

8 the dialed set is maintenance busy.

3.12 If any of the following conditions are encountered at the dialed
station, the call is modified as indicated:

@ Stat&z  to Station C&s.  If the busy station is engaged in a call to
another station, the call is assumed by the system to be Routine, and
completion to busy is permitted.

a Order of Disconnection. If the busy station hangs up before the
attendant tries to complete to busy, the attendant must reextend the
call as normal.

l Ring Again. If the dialed station has ‘Ring Again’ activated on a
trunk or another station, it will be held away from the ‘Ring Again’
call until the precedence call is completed.

3.13 Traditionally, AUTOVON access from PBX systems has been
controlled by the PBX attendant. When a caller requires access to the
AUTOVON network, the caller dials the attendant and asks the
attendant to place the call. The SL-1 attendant has the capability to
fulfill this role.

3.14 The attendant can extend Routine calls to AUTOVON trunks in
the same way as for normal trunks, i.e., the attendant dials the
AUTOVON trunk access code, receives dial tone, and dials the required
extension number. If when dialing the trunk access code all trunks in
the route are busy, overflow tone is returned to the attendant.

3.15 To extend a precedence call, the attendant dials whichever of the
four precedence codes is required, then the AUTOVON trunk access
code, then the AUTOVON extension number. The dialing of precedence
codes can be done in one of two ways:

(a) Precedence Feature Keys. The attendant console in an
AUTOVON SL-1 can be equipped with one feature key for each
of the four precedence levels: FO, F, I, and P. To dial the
precedence digit when making an AUTOVON call, the attendant
simply presses the appropriate feature key. This code can be
entered either before or after the AUTOVON preemptable trunk
access code is dialed.

(b) SPRE Csd es. The attendant can also dial a precedence digit by
dialing the special function Prefix (SPRE), then the 2-digit code for
the required precedence level as follows:

@ FO: SPRE + 8 + 2

l F: SPRE + 8 + 5

@ I: SPRE + 8 + 8

o P: SPRE + 8 + 0
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3.16 When the attendant dials a precedence call, the digits are shown on
the digit display as in the case with other types of calls. The precedence
digits are shown on the digit display in their translated form, i.e., in the
same form as the ASC would outpulse them to the SL-1 for incoming
calls:

.FO=O

OF=1

01=2

l P=3.

3.17 Thus if the attendant were to dial a flash call with trunk access
code 21 to extension 737-2772, regardless of whether feature keys or
SPRE codes were used to dial the F digit, the digit display would show
1-217372772.

3.18 If all AUTOVON trunks are busy with calls of equal or higher
precedence than the one being extended by the attendant, re-order tone
is returned to the attendant. At this point, the attendant may ‘promote’
the call by pressing a higher precedence key. (Calls cannot be promoted
by dialing SPRE + precedence code.) The SL-1 removes the re-order
tone and scans the trunks in the route again for a preemptable call. This
procedure may be repeated until the call goes through or is abandoned.

Dial Service Assistance
Recall

3.19 Stations engaged in AUTOVON calls may need to recall the
AUTOVON Dial Service Assistance (DSA) operator for special call
completion or conferencing purposes. When a station engaged in an
AUTOVON call recalls the attendant and requests a DSA recall, the
attendant presses the Signal Destination key. This causes the SL-1 to
send a switch-hook flash (of programmable length: overlay 15, prompt
SDFL) to the AUTOVON network, resulting in a recall of the DSA
operator. When the DSA operator answers, the attendant can connect
the operator with the station using normal procedures.

Speed Call 3.20 For Speed Call, System Speed Call (SSC), and Network Speed Call
(NSC), the precedence digits may be stored in the speed call lists in
SPRE code form (i.e., the stored number is SPRE + 8 + x).
Precedence keys cannot be used to store precedence digits. When the
speed call entry is invoked, the call is placed as if the precedence digit
had been dialed from the keypad.

3.21 A Precedence key cannot be pressed before a Speed Call key.

3.22 If the call is blocked by a busy trunk route, the attendant may
promote the call in the normal manner.
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4. STATION FEATURES

4.01 Routine calls to the ASC may be directly dialed from any station
for which access to nonpreemptable trunk groups is allowed by the
restrictions of COS, TGAR, etc. Station users may also gain access to
AUTOVON facilities through the attendant. Stations allowed access to a
preemptable trunk route may also direct dial precedence calls up the the
maximum precedence level specified in the Network Class Of Service
(NCOS) assigned to the station.

4.02 The four precedence keys FO, F, I, and P that can be assigned to
an attendant can also be assigned to an SL-1 set. SL-1 sets can place
routine and precedence calls in the same way as the attendant console,
i.e., dial the precedence digit, (if required), trunk access code, and
extension number. Stations may also promote calls in the same way as
attendants.
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5. FEATURE INTERACTIONS

5.01 The operation of the following features may be affected when they
are used in conjunction with AUTOVON.

Attendant
Administration

Attendant Extended
Calls

Attendant Intercept

5.02 AUTOVON cannot be administered using the Attendant
Administration feature.

5.03 Attendant extended precedence calls distinctively ring terminating
sets.

5.04 Busy or No-Answer DN. Precedence calls are automatically routed
to the attendant if the called station is busy or does not answer within a
specified period of time. If the called station has invoked Hunting or
Call Forward (all calls), these act in the normal manner, but if the call
still cannot be completed it is routed to the attendant Precedence
Intercept (PIN) ICI. The CFNA timer for precedence calls has its own
separate timer in customer data (prompt DFNA), as distinct from the
normal (routine) CFNA.

5.05 Maintenance DN. Misdialed but complete precedence calls to
maintenance DN (which are preceded by the Special Function Prefix
WW d g t( >i i s are also intercepted to the attendant.

5.06 Other Calls. The following types of calls may have intercept
treatment specified in the customer data block. If they are precedence
calls, they are intercepted to the attendant regardless of this specified
treatment:

@ calls to DN for which access is denied

o calls to vacant DN

o calls to maintenance-busy DN

o code or toll-restricted calls from toll-denied AUTOVON trunks.

Authorization Codes 5.07 Station users can raise the level of restrictions, including precedence
levels, by using the ‘Basic Authorization Codes’ (BAUT) capability.
Each authorization code stored in the system is assigned on NCOS value
which defines the maximum allowable precedence. This feature allows
station users to transport their own station’s capabilities to another
station, even though the other station may be more restricted. Network
Authorization Codes (NAUT) apply only to Electronic Switched
Network (ESN) and therefore cannot be used to access AUTOVON
Routes.

5.08 Routine Calls. To place a Routine AUTOVON call using an
authorization code, the user dials:

(1) SPRE + 6

(2) an authorization code that allows access to the nonpreemptable
AUTOVON trunk route

(3) the trunk access code
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(4) the AUTOVON network number.

5.09 Precedence Calls. To place a precedence call to the AUTOVON
network using an authorization code, the user dials:

(1)  SPRE + 6

(2) an authorization code that allows access to the preemptable
AUTOVON trunk route at the desired precedence level

(3) SPRE + precedence level code (or press the appropriate precedence
key) for desired precedence level

(4) trunk access code for the preemptable AUTOVON trunk route

(5) the AUTOVON network number.

Automatic Answerback 5.10 If a precedence call terminates on a set in Automatic Answerback
(AAB) mode, Distinctive Ringing is applied until AAB occurs.

5.11 Automatic Answerback answers precedence calls the same as as
ro(utine  calls. If there is nobody at the station set to speak to the caller
when answer back occurs, this could cause confusion and call processing
difficulty. Users are advised to turn off this feature when away from the
set.

Automatic Call
Distribution

Auto Dial

5.12 Precedence calls to an ACD-DN are not permitted to queue for an
Automatic Call Distribution (ACD) agent. If an idle agent is not
immediately available, such a call is intercepted to the attendant. The
attendant may then transfer the call to the ACD-DN and stay on the
line waiting for an answer. In this case the call is placed in the ACD
high-priority queue.

5.13 The Auto Dial key may not be programmed to contain SL-1
precedence keys. If an Auto Dial is to contain precedence the SPRE
code must be used. However, Auto Dial calls may only be promoted
using precedence keys.

Buzz for SL-1 Sets 5.14 If a precedence call terminates on an SL-1 set and buzzing is to be
applied, the buzzing is continuous. Routine calls result in the normal 2-s
buzz.

Call Detail Recording 5.15 Since TTY printouts from AUTOVON enhanced Call Detail
Recording (CDR) are 2 characters wider than the conventional CDR
TTY printout, there is a possibility that the enhanced format may not fit
on some printers.

5.16 CDR tapes and CDR data are subject to many types of
downstream processing, both from outside firms and by Northern
Telecom e.g., for the Communication Mangement Center. If the
AUTOVON enhancement for CDR is equipped, any downstream
processing systems must be modified to accommodate the changed
format.
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Call Forward

Call Park

Call Pickup

5.17 AUTOVON calls from the AUTOVON network cannot be
forwarded back into the AUTOVON network. AUTOVON trunk calls
to stations which are call forwarded to outgoing trunks are subject to
TGAR and COS restriction. For example, if the the AUTOVON trunk
group is denied access to the CO trunk group (either by TGAR
restriction or by assigning an FRl or FR2 COS to the AUTOVON
trunks group), Routine calls from an AUTOVON trunk to a station
forwarding calls over a CO trunk are intercepted according to the
specified intercept treatment. Precedence calls are always intercepted to
the attendant. AUTOVON calls coming into a call-forwarded DN either
retain the COS/TGAR assigned to the incoming AUTOVON trunk, or
take those of the forwarding set, whichever is specified in the Customer
Data Block (overlay 15, prompt OPT).

5.18 Distinctive Ringing is preserved for forwarded precedence calls.

5.19 Calls that are station-parked and timout and are recalled to a busy
station are not intercepted back to the attendant, even if the call is
precedence call. Distinctive Ringing is preserved for precedence calls.

5.20 Precedence calls to a station in a Call Pickup group can be picked
up from another station in the same group, provided the connection is
allowed by TGAR, COS, etc. The maximum allowable precedence level
of the station performing the pickup can be lower than the precedence
level of the incoming call.

Call Transfer

Called Party Disconnect
Control

Centralized Attendant
Service

5.21 Distinctive Ringing is preserved for transfered precedence calls.

5.22 Called Party Disconnect Control (CPDC) is not permitted for
AUTOVON trunks.

5.23 Precedence digits cannot be transmitted across Release Link trunks.
Thus a Centralized Attendant Service (CAS) Main attendant cannot
extend an AUTOVON precedence call over AUTOVON trunks at a
CAS Remote location. A precedence call from a CAS Remote station can
be extended by a CAS Main attendant only over AUTOVON trunks at
the CAS Main location. In this case, precedence and promotion keying
can only be done by the CAS Main attendant.

Conference

Direct Inward System
Access

5.24 All stations conferenced  into a precedence call are rung distinctively.

5.25 Precedence calls to a Direct Inward System Access (DISA) DN are
intercepted to the attendant. Routine calls to a DISA DN receive normal
intercept treatment. It is not possible to place precedence calls from a
DISA DN.

Electronic Switched
Network Features

5.26 AUTOVON trunk routes are not permitted in the route lists for
Network Alternate Route Selection (NARS), Basic Alternate Route
Selection (BARS), or Coordinated Dialing Plan (CDP), due to possible
preemption interactions. The facilities of NARS/BARS/CDP can be
used to access another PBX where AUTOVON trunks terminate.
Routine AUTOVON calls can then be placed using the facilities at the
other PBX, and AUTOVON precedence calls can be placed only
through the attendant at the other PBX.

5.27 Speed Cull.  The precedence level of the call cannot be greater than
the maximum precedence level defined for the Network Class of Service
(NCOS) of the call.
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Flexible Hot Line

TV For System Speed Call (SSC), the NCOS of the call is either the
originator’s NCOS or the NCOS of the SSC list, whichever has the
higher Facility Restriction Level (FRL).

o For Network or regular Speed Call, the NCOS of the call is the
originator’s NCOS.

5.28 ASC incorporate a feature called Off-Hook, or Hot Line Service as
outlined in DCA Circular 37O-V130-1. This feature is required for
applications where a call must be established through the AUTOVON
network automatically as a result of lifting a handset. SL-1  incorporates
a similar feature, the ‘Flexible Hot Line’. Flexible Hot Line service can
be provided to designated 500/2500  sets via Data Administration (service
change). Each station so designated must be assigned the Manual Line
(MNL) COS and digits must be stored via service change to dial the
required DN. For AUTOVON, these may include precedence digits (in
SPRE form), route codes, AUTOVON trunk access codes, and
AUTOVON network number. The DN cannot be modified by the user.

Forced Charge Account 5.29 It is not possible to automatically promote the precedence of a call
using Forced Charge Account (FCA). The call must be re-dialed at the
higher precedence level.

Hunting

Make Set Busy

5.30 Precedence calls terminating on a hunt DN are rung distinctively.

5.31 Routine calls to a set which is made busy are given busy tone.
Precedence calls are routed to the attendant.

Message Center 5.32 Precedence calls to busy or non-answering stations are not
forwarded to the Message Center, Integrated Messaging System (IMS),
or Integrated Voice Messaging System (IVMS), even if this is specified
by CFNA. These calls are intercepted to the attendant. Precedence calls
dialing the message center directly are handled as other ACD calls if the
message center is an ACD type. Calls to a DN-type message center are
treated as those to a normal DN.

Multiple Precedences 5.33 If a station user dials multiple precedence codes before accessing an
AUTOVON trunk the last precedence code dialed is used. This allows
Speed Call and Auto Dial numbers containing precedence digits to be
promoted to higher precedence levels after dialing.

Night Intercept 5.34 Incoming AUTOVON calls can be automatically re-routed to an
assigned night station when the attendant position is not manned. Such
calls are queued for service and the night station can transfer the calls as
applicable. The queuing is in order of precedence. Thus, an incoming
call of higher precedence than those already in the queue moves to the
front of the queue. However, a ‘call waiting’ or ‘camping on’ the night
station cannot be displaced by a call of higher precedence. Listed
Directory Number (LDN) calls are treated the same as Routine calls for
queuing purposes. The night station does not have local preemption
capabilities, and outgoing calls from the night station to the AUTOVON
trunk are treated like those from any other subscriber station.

Office Data
Administration System

5.35 Overlay 81 and 83 recognize the SL-1 Precedence Keys.
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Precedence Attendant
Access

Recorded Overflow
Annoumcement

Ring Again

Special Function Prefix

Speed Call

Station to Station
Calling

Stored Number Redial

5.36 Station users may dial a precedence SPRE code and then dial ‘0’
for the attendant. This call is then placed in the attendant priority queue
and appears on the PRC ICI. This provides two advantages: it offers
priority access to the attendant, and helps the attendant verify that the
calling station does have precedence access.

5.37 Incoming calls of Priority or higher-level precedence do not receive
Recorded Overflow Announcement (ROA) even if the customer has this
option enabled. Routine calls receive whatever ROA treatment is
specified for normal calls.

5.38 Upon finding the AUTOVON trunk group busy, station users may
use the Ring Again feature. The precedence level is stored for the call
and used when outpulsing to the ASC.

5.39 Calls incoming over AUTOVON trunks cannot use dial access
features which require the use of Special Function Prefixes (SPRE).

5.40 The precedence SPRE codes may be stored in Speed Call lists
(note). When a speed call list is programmed the precedence digits must
be dialed (precedence keys are not stored). Calls are placed as if the
precedence access code was dialed from the keyboard. If the call is
blocked, SL-1 set users may promote the call to a higher precedence.

5.41 Station users may dial a precedence SPRE code and then an SL-1
DN. The call is completed as normal and receives no special treatment.

5.42 If a user places a precedence call using SL-1 set precedence keys,
the precedence of the call is not stored. The call may, however, be
promoted in the usual way.
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1. GENERAL

1.01 The Automatic Voice Network (AUTOVON) is the name given to
the major non-secure military telephone network in the U.S.A. It is
linked to an equivalent Canadian Network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public telephone network, and have their own numbering plans and
special calling capabilities.

1.02 The SL-1  fills the role of an ALJTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between the
AUTOVON network and the SL-1. This practice describes the trunks,
signaling and tones used for AUTOVON trunk routes, and in general
provides information useful when planning the SL-1 interface to an
AUTOVON Switching Center (ASC).

Note: This practice describes the AUTOVON feature for Generic
Xl 1 Release 4. Engineering data for the Generic Xl4 AUTOVON
feature can be found in 553-2661-180.

1.03 Reference Documentation: The following documents may also be
useful when planning the SL-1 interface to an ASC:

553-2001-l 51
553-2201-151

Engineering and Assignment of Equipment

553-2001-182 Summary of Transmission Parameters

553-2001-187 2-wire E&M/DX Trunk Description

553-2001-190 4-wire E&M/DX  Trunk Descritption

553-2001-450 Traffic Measurement

DCA Circular
370-v130-1

AUTOVON Switching Center Requirements

DCA Circular
370-V175-6

AUTOVON Transmission Specifications
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2. AUTOVON TRUNK INTERFACE

2.01 The AUTOVON network uses 4-wire transmission throughout.
The two types of SL-1 trunks that can be used for AUTOVON trunk
routes are:

0 QPC237 4-w’ire E&M/DX trunk (this is the preferred type), or

l QPC71 2-wire E&M/DX trunk, with add-on 24V4 repeater to
convert to 4-wire operation.

2.02 SL-1 software programs have been tailored to suit the signaling and
call processing requirements of AUTOVON, including detection of
‘precedence’ digits, preemption, and special treatment of precedence calls.
For a complete description of the QPC71 and QPC237 circuit packs,
read 553-2001-187 and 553-2001-190 respectively.

2.03 An SL-1 can have as many AUTOVON trunk routes as required
(subject to normal system limits). These routes can be incoming only or
outgoing only (recommended for heavy traffic routes to minimize the
possibility of glare), or 2-way (suitable for light traffic routes). The
trunk routes can be of two types: preemptable and non-preemptable.

2.04 Nonpreemptable. Nonpreemptable trunk routes between the ASC
and the SL-1  use Dual Tone Multifrequency (DTMF) or Dial Pulse
(DP) signaling for outgoing calls and DP only for incoming precedence
calls. This trunk route can be used only for routine-level calls (see
Note). Any precedence calls made on this route by the SL-1 are sent out
as routine.

Note: The only exception to this rule is if the ASC preempts a call
on this route and sends another call of higher precedence. The
SL-1  cannot preempt calls on the route.

2.05 Preemptable. Preemptable trunk routes to the ASC are DTMF
for outgoing calls and DP for incoming calls. This trunk route can be
used for any level of call from Flash Override to Routine (traditionally,
however, this trunk route is reserved for precedence calls). Calls made
on this trunk route can be preempted from either the ASC or the SL-1.

AUTOVON Trunk
Options

2.06 AUTOVON trunk routes require the following options:

0 Win/z Start. ASC use wink start operation for trunk seizure and
preemption. Wink start is selected in the trunk data block, overlay 14,
prompt STAR, response ‘wnk’.

TRANSMISSION

0 Either End Disconnect Control. This is required to allow
preemption of AUTOVON trunks from either the ASC or the SL-1.
Disconnect control is selected in the route data block, overlay 16,
prompts NEDC and FEDC. Response to both is ‘eth’.

2.07 The QPC237 trunk circuit is the SL-1 4-wire E&M/DX trunk
interface which does not require external 2- to 4-wire conversion
equipment. In addition, the QPC237 can also provide control signals for
external echo suppressors.
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Fig. 2-l
AUTOVON Transmission Losses

TRUNK SEIZURE 2.09 The following paragraphs outline the trunk signaling sequences for
SIGNALING incoming and outgoing AUTOVON calls, and call preemption.

2.08 Figure 2-l shows an SL-1 arranged for interfacing to an MC.
DCA circular 370-V175-6  specifies a loss of 0 dB on PBX access lines
from 4-wire PBX to the ASC. 2-wire user loops from the ASC have a
design loss averaging 3 to 7 dB maximum. A QPC237 trunk introduces
a loss of 0.5 dB (pad out) on connections between the QPC237 and
QPCGO  or QPC61 line cards to SL-1 stations. With the pads switched
in at the QPC237, the loss is 2.5 dB. Typical SL-1 subscriber loops
have a loss of 3 dB or less. Thus the loss introduced between an SL-1
station and the ASC conforms to ASC requirements. On trunk-to-trunk
connections between an ASC and a PBX the SL-1 has a 0 dB loss
between QPC237’s, as required by AUTOVON.
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SL-1 Seizure Sequence
(Idle Trunk)

Off-Hook

SL-1 M Lead

On-Hook

Off-Hook

ASC E Lead

On-Hook

2.10 Figure 2-2 shows the signaling from the time a free trunk has been
identified and is required for use until the talking state is reached. The
SL-1 seizure sequence is as follows:

(1)

(2)

The SL-1 seizes the trunk by going Off-Hook (battery on M Lead).

The SL-1 starts Glare timing (default 48 ms) and Seizure t
Supervision timing (default 5 s).  The Glare timing interval is +
programmable between 0 and 2 s in 8 ms increments to
accommodate both No. 1 ESS start pulse (which can be as short as
40 ms after SL-1 seizures), and satellite facilities (where up to 800
ms delay can be expected).

(a) If an Off-Hook is received from the ASC within the Glare
interval, the SL-1 assumes a request for service and switches to
the incoming call, rerouting the outgoing call on another trunk.

(b) If Off-Hook is not received within the Seizure Supervision c
period, the SL-1 assumes Trunk failure and flags diagnostic
routines.

(3) The ASC sends back a Start Pulse (Off-Hook). If the pulse is too
short (less than 100 ms), it is ignored by the SL-1. If the pulse is
too long (more than 350 ms), the SL-1 assumes Glare, in which
case it reroutes the outgoing call on another trunk and locks the
trunk out for 30 s. The ASC returns dial tone when the Start Pulse
is sent.

(4) ThzsSL-1  delays 128-256 ms after the start Pulse before sending

SL-1 Seizes Digits
Trunk

1

i

outpulsed  J-
I

I
I I

I
ASC Returns I
Start Pulse I

I
I
I
I *
I

Glare 1
Answer

I Timing 1
Supervision

I I

Fig. 3-2
SL-1 Seizes AUTOVON Trunk
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ASC Seizure Sequence

ASC PREEMPTION
SIGNALING

Off-Hook

SL-1 M Lead

On-Hook

Off-Hook

ASC E Lead

On-Hook

2.11 Figure 2-3 shows the signaling from the time of incoming trunk
seizure by the ASC until the digits are received by the SL-1. The ASC
seizure sequence is as follows:

(1) ze (SrLf-IHook from the far end (ground on E lead) is detected by
- .

(2) The SL-1 marks the trunk busy and determines that the seizure
persists for at least 128 ms.

(3) The SL-1 sends a start pulse (Off-Hook) for 256 ms and prepares
to receive digits. It also starts the Stuck Sender timer.

(a) If the first digit is not received within the Stuck Sender period, a
faulty trunk is assumed and the trunk is put in a line lock-out
state. Diagnostics are flagged, and a minor alarm is raised.

(b) If the first digit is received within 5 s, incoming digit absorbtion
occurs (if specified for the route), excluding the precedence digit.

2.12 The following sequences describe the events occurring when the
ASC preempts a call established or in the process of being established on
a trunk. The trunk may or may not be used again. The initial conditions
on the trunk can be as follows:

l SL-1 On-Hook/ASC Off-Hook

o SL-1 Off-Hook/ASC Off-Hook

0 SL-1 Off-Hook/ASC On-Hook.

2.13 If both ends are On-Hook, Preemption is not valid since the trunk
is already idle.

SL-1 Returns Wink
Start Pulse

L

I I
I I
1 Glare i
I Timing ,

ASC Seizes
Trunk

I Answer
1 Supervision

I
I
I

Digits

T-er-

Fig. 2-3
ASC Seizes Trunk to SL-1
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2.14 SL-1 On-Hook/ASC Off-Hook. Th is state occurs when a call is in
the process of being established, i.e., the ASC is waiting for a Start
Pulse or is in the middle of sending digits. The sequence for preemption
by the ASC is as follows (see Fig. 2-4):

(1) The ASC sends a Preempt Wink (280-416 ms On-Hook).

(a) If the circuit is to be reused, the ASC remains Off-Hook and
waits for a Start Dial pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC remains Off-Hook for
95-105 ms, then returns On-Hook for a valid disconnect period.

2.15 SL-1 Off-Hook/ASC  Off-Hook. This is the normal talking state.
The signaling sequence for preemption by the ASC is as follows (see
Fig. 2-4):

(1) The ASC sends a Preempt Wink (On-Hook) for 280-416 ms, then
Preempt Tone for up to 3 seconds.

(a) If the circuit is to be reused, the ASC remains Off-Hook waiting
for the Start Dial pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC returns Off-Hook for
95-105 ms, then On-Hook for a valid disconnect period.

2.16 SL-I OffHook/ASC On-Hook. The situation occurs on an
outgoing call from the SL-1 after the ASC has returned a Start Dial
pulse but before the called station answers. The signaling sequence for
preemption by the ASC is as follows (see Fig. 2-5):

(1) The ASC transmits a momentary Off-Hook for 95-105 ms, then
Preempt Wink (On-Hook) for 280-416 ms.

(a) If the circuit is to be reused, the ASC remains Off-Hook waiting
for the Start Dial pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC returns Off-Hook for
9S-105  ms, then On-Hook for a valid diconnect period.

Trunk to be Reused

Off-Hook

SL-1 E Lead

ASC Sends
Preempt
Wink

On-Hook

Trunk not to be Reused

Off-Hook

SL-1 E Lead

On-Hook

ASC Sends
Preempt
Wink

Disconnect

Fig. 2-4
ASC Preempt sequence: ASC Off-Hook
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Trunk to be Reused

Off-Hook

SL-1 E Lead

ASC Sends
Preempt Wink

On-Hook

Trunk not to be Reused

Off-Hook

SL-1 E Lead

On-Hook

ASC Sends
Preempt Wink

Disconnect

Fig. 2-5
ASC Preempt Sequence: ASC On-Hook

DISCONNECT 2.17 SL-1 Disconnect.
SIGNALING

(1) A station goes On-Hook. The SL-1  transmits On-Hook to the ASC
and sets the Disconnect Supervision Timer (default 35 s).

(2) The ASC responds by going On-Hook for at least a valid disconnect
period.

(3) The SL-1 times for at least 700 ms before reseizure may start.

2.18 ASC Disconnect.

(1) The ASC goes On-Hook for at least a valid disconnect period.

(2) YI$zw~~-l  goes On-Hook and times for 800 ms before reseizure is

Note 1: A ‘Valid disconnect period’ is determined by the
programmable timers ICF (incoming calls) or OGF (outgoing
calls), as appropriate.

Note 2: The Guard Interval Timers for SL-1 disconnect (700 ms)
or ASC disconnect (800 ms) are programmable to accomodate
satellite facilities. The 700 ms and 800 ms values are nominal, real
values being 640-1536 ms for SL-1 disconnect and 768-1664 ms for
ASC disconnect (both are programmable in 128 ms steps). For
both, the lowest values are the system defaults.
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3. AUTOVON TONES

3.01 An SL-1  equipped with the AUTOVON feature can produce all
the tones required by AUTOVON, as well as all other tones used by
North American Networks.

TONES GENERATED 3.02 Table 3-A gives the DTMF tones generated by the SL-1 QPC251
Flexible Tone and Digit Switch (TDS) and transmitted by the QPC237
4-wire trunk or the QPC71 %-wire trunk.

Table 3-A
DTMF SIGNALS PROVIDED BY SL-1

DTMF FRE~~l~~ (Hz) NOTES
SIGNAL +

1
2
3
4

2
7
8
9
*
0
#
FO
F

;

697 + 1209
697 + 1336
697 + 1477
770 + 1209
770 + 1336
770 + 1477
852 + 1209
852 + 1336
852 + 1477
941 + 1209 1
941 + 1336
941 + 1477 2
697 + 1633 3

770 + 1633852 + 1633 i
941 + 1633 3

Note 1: This signal is not presently used.

Note 2: The SL-1 interprets this signal as an
end-of-dialing indicator.

Note jr: Legend:

FO = Flash Override

F = Flash

I = Immediate

P = Priority

Page 3-l
4 Pages



PRACTICE 553-2661-181

RECEIVING DATA

ERROR HANDLING
AND DIAGNOSTICS

3.03 Table 3-B gives the voice frequency tones generated by the SL-1
flexible TDS and transmitted by the SL-1 QPC237 4-wire trunk or the
QPC71 2-wire trunk.

3.04 The Digitone  Receiver (DTR) of the SL-1 will respond to tones
and frequencies defined for AUTOVON  and North American signaling
that meet the following criteria.

3.05 Signal Level. Signal level can be over a range of -I- 5 to -22 dB
V per frequency (across 600 52)  with a maximum difference of 4 dB
between the frequency pair.

3.06 Signal Duration. The two frequencies must be present for at least
a 40 ms period between successive signals.

3.07 Signal to Noise Ratio. The DTR operates satisfactorily with a
signal to noise ratio of 22 dB per frequency (thermal noise flat
weighting) with the minimum allowable received level and maximum
allowable frequency error.

3.08 Dial Pulse. DP signals must be 9.5 to 10.5 pps at 57% break.

3.09 The timers, signal checking, and maintenance diagnostic programs
provided by SL-1 ensure that signaling malfunctions are detected and
appropriate action (Such as ignoring the erroneous signal, automatic
testing of the circuit if required, and/or printing an error message on the
TTY) is taken.

3.10 False Seizures. E-lead seizures of shorter duration than 150 ms
are ignored by SL-I .

Table 3-B
VOICE FREQUENCY SIGNALS PROVIDED BY SL-1

SIGNAL FREQUENCY
(Hz)

COMPOSITE
LEVEL
(dBm0)

INTERRUPTION

Dial Tone

Busy Tone

Busy Tone Trunk

Reorder Tone

Routine Ring Tone 440 + 480 - 1 3 10 ipm 2.0 s on
(Ring Back) 4.0 s off

Precedence Ring Tone
(Ring Back)

440 + 480 - 1 3 30 ipm 1.64 s o
0.36 s off

Preempt Tone 440 + 620 - 1 5 Continuous

350 + 440 - 1 0 Continuous

480 + 620 - 2 1 60 ipm 0.5 s on
0.5 s off

480 + 620 - 2 1 120 ipm 0.2 s on
0.3 s off

480 + 620 - 2 1 120 ipm 0.2 s on
0.3 s off
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3.11 Glare (Incoming Calls). Once a valid seizure is detected, the SL-1
marks the trunk busy to outgoing calls within 100 ms of the seizure.
(This is normally done immediately.)

3.12 Glare (Outgoing Calls). Once an M-lead seizure (request for
service) is initiated by SL-1, any E-lead response within the glare timing
interval is considered glare. If glare is detected, the SL-1  responds by
releasing the connection and resending the outgoing call on another
trunk. If the E-lead response persists beyond 150 ms, SL-1 assumes a
valid incoming request for service and sends a wink start signal to
AUTOVON.

3.13 Stuck Senders or Insufficient Digits (hxmning  calls only). If
after receiving a wink start signal:

e no digits are received in 5 s (the 5-s timer is programmable),

or

@ the interdigital interval exceeds 5 s.

3.14 The SL-1 responds by returning an off-hook signal of 3 s duration
followed by on-hook (disconnect). If the ASC does not disconnect within
a additional 15 s, a maintenance message is printed on the teletype and
a minor alarm raised on the attendant console. If the ASC does
disconnect the trunk within the 15 s, the trunk is idled in the normal
way with no message ensuing.

3.15 Wink Start Timeout (Outgoing Calls Only). On outgoing calls
originated from SL-1, failure to receive a wink or start dial signal from
the ASC within 5 s causes SL-1 to increment threshold measurement. In
this case, supervision by the originating party determines disconnect. The
trunk is held busy by the SL-1 for 30 s, during which time SL-1 makes
no attempt to re-seize it. At the end of the 30 s, it is placed back into
service.

3.16 Preemption. Preemption by the ASC can occur at any time other
than when the trunk is idle. Thus SL-1 is prepared to detect the
preemption wink signal on incoming calls prior to outpulsing by the
ASC, during the interval between digits, or any time after outpulsing is
complete (before or after the station answers). On outgoing calls from
SL-1, the preemption signal can occur at any time after the ASC
recognizes request for service and before the ASC disconnects upon
completion of calls.

3.17 Once the preempt signal is received (i.e., the ASC remains off-hook
following preempt wink), and SL-1  responds by returning a wink start
signal, the trunk is held busy to outgoing calls to permit the incoming
precedence call to occur. If in this case, a new call originated by the
ASC is not received within 5 s, SL-1  provides treatment similar to that
for the stuck sender time-out.

3.18 Disconnect Timeout. Once the SL-1  disconnects from a call, the
ASC should return on-hook supervision. If this does not occur within 35
s, SL-1  prints a maintenance message and raises a minor alarm.
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3.19 Due to the purpose of the AUTOVON system and few number of
trunks to each SL-1, any failure of an AUTOVON trunk constitutes a
serious degradation in communication capability between the SL-1 and
the ASC. Therefore, for any AUTOVON trunk fault, a minor alarm is
raised on the attendant console, without invoking emergency transfer.

3.20 Input/Output. AUTOVON input and output messages applying
to the SL-1 maintenance diagnostics can be found in the Maintenance
Diagnostic practice for the applicable SL-1 system.
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4. MEMORY AND REAL TIME

Memory 4.01 The following is a summary of the program memory estimate for
the AUTOVQN feature package of Generic Xl 1 Release 4:

FEATURE STORAGE
(Words)

AUTOVON Package 16000
Conversion (Xl 1.3 to Xl 1.4) 200
Data Dump 200
System Load 200

4.02 Protected Data Store.

1 word per protected Route Data Block

1 word per protected Customer Data Block.

4.03 Unprotected Data Store.

3 words per unprotected AUTOVON trunk block

2 words per call register

3 words per unprotected attendant block

1 word per unprotected station block.

Page 4-l
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1. GENERAL

1.01  Tbe Automatic Voice Network (AUTOVON) is the name given to
the major non-secure military telephone network in the U.S.A. It is
linked to an equivalent Canadian network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public network and have their own numbering plans and special
calling capabilities.

1.02 The SL-1 fills the role of an AUTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between an
AUTOVON Switching Center (ASC) in the AUTOVON network and
the SL-1. This practice describes the procedures used to place and
handle various types of calls to and from the AUTOVON network,
using attendant consoles, SL-1 sets, and 500/2500  sets.

Note: This practice describes the AUTOVON feature for Generic
X11 Release 4. Procedures for the Generic Xl4 AUTOVON
feature can be found in 553-2661-300.

1.03 Reference Documentation. This practice describes only those
types of operations that are unique to, or different for, AUTOVON as
opposed to normal operation. Operation of features not covered in this
practice can be found in the operation and test practices for the relevant
SL- 1 system.
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2. ATTENDANT CONSOLE FEATURES

KEY TYPES 2.01 The following major groups of keys are standard on the attendant
console, i.e., they are of fixed location and function.

Trunk Group Busy
Keys

2.02 A flashing Trunk Group Busy (TGB) lamp indicates that all
trunks in the corresponding trunk route are busy. Pressing the associated
key denies all stations access to that trunk route, and directs all such
calls to the attendant console. AUTOVON trunk routes fall into two
categories (there may be several routes of each type in an SL-1, subject
to normal system limits):

o Preemptable. Calls (incoming or outgoing) on such routes may be of
any level of precedence and can be preempted by the SL-1 or the
ASC.

l Nonpreemptable. Outgoing calls on such routes can be Routine only
(incoming calls can be of any precedence level), and can only be
preempted from the ASC.

Incoming Call Indicator
Keys

2.03 Incoming Call Indicator (ICI) keys show:

l the various type of calls in the attendant queue

@ the number of calls of each type in the queue.

2.04 The number of calls of each type in the queue is indicated by the
state of the lamp indicator next to the key assigned to that call type:

o Dark No calls of that type in queue

0 On One call of that type in queue

l Flashing Two or more calls of the same type in the queue,
or

One call is in the queue and has been waiting
for more than 20 seconds.

2.05 The AUTOVON Precedence (PRC) and Precedence Intercept
(PIN) lamps are lit as described any time precedence calls are waiting
in the attendant queue. The AUTOVON Routine (AVR) lamp is lit as
described above any time routine calls are waiting in the attendant
queue.

2.06 The attendant can also use the ICI keys to select calls from the
attendant queue by type (instead of order-of-arrival/priority selection
using loop keys). By depressing the ICI key for a given call type, the
attendant can bring the first call of that type on to the loop key. The
call that was on the loop key goes back to the head of its ICI queue.

2.07 The following types of ICI key/indicators are provided for
AUTOVON:

(a) AUTOVON Precedence (PRC). Indicates that an incoming
AUTOVON precedence call is present in the queue.
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(b) AUTOVON Routine (AVR). Indicates that an incoming
AUTQVON routine call is in the queue.

(c) Precedence Intercept (PIN). An incoming precedence call is
routed to the attendant queue and causes this lamp to light when it
encounters any of the following:

0 a busy station (after hunting)

l a vacant number

o no answer within a specified (i.e., programmable) time period

l a maintenance busy condition

o network blocking

@ misoperation of call modification feature.

Precedence Keys 2.08 In addition to the operating keys and lamps provided for
conventional attendant call-processing, the following keys are required to
process AUTQVON calls. Four keys corresponding to the Priority (P),
Immediate (I), Flash (F) and Flash Override (FO) precedence levels
augment the dial pad and permit the attendant to place outgoing
precedence calls. The attendant selects one of these keys during the
dialing sequence to place a precedence call. The precedence level
functions can be assigned to any operating key having flexible
assignment capability. The attendant may also make or extend
precedence calls by dialing the SPRE code corresponding to the
appropriate precedence digit.

Note: Lamps associated with precedence keys P, I, F, and FO do
not light when the key is depressed.

Call Waiting (CW)
Lamp

2.09 This lamp is located to the right of the NIGHT key and flashes at
60 ipm whenever there is a precedence call waiting in the attendant
queue. The tone ringer sounds when a precedence call arrives in the
queue,.and  continues to sound until the precedence call is answered.

OPERATING
PROCEDURES

2.10 All calls except those originating or terminating on AUTOVON
trunks are processed using conventional SL-1  procedures described in the
console operating manuals provided with the SL-1.

2.11 AUTOVON calls require the modified procedures described in the
following charts. Routine or higher precedence outgoing calls may be
placed by the attendant, although routine outgoing calls are normally
dialed directly by station users.

2.12 Incoming calls are shown on the ICI keys, of the attendant console
and are automatically presented to a LPK key (if one is available).

2.13 Routine incoming calls are presented to the loop keys in order of
arrival. Incoming precedence calls are presented to the loop keys in
order of precedence, highest to lowest.
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2.14 Routine outgoing calls class-marked for access to outgoing trunks
normally bypass the attendant. In cases where the class of service of a
station dictates attendant assistance, the procedure is the same as for
non-AUTOVON calls. Precedence calls bypass the attendant if the
station is allowed precedence outward dialing. If not, the attendant must
extend the call (if the call is permitted by COS and TGAR restrictions).

How to Use the Charts 2.15 Each type of call is processed in steps. Reside each step is given the
appropriate action in the Action column. In the Verification column is
given the various indicators that the step was performed properly and
the system is operating correctly.

Chart 2-l
INCOMING ROUTINE CALLS

STEP ACTION VERIFICATION

1 Signal from incoming trunk.

2 Press LPK key.

3 To terminate call, go directly to Step 5.
To extend the call to a station, key in the
station DN on the key pad.

4 Called station answers (see Note).

5 Press RLS key.

Tone ringer sounds. SRC lamp flashes at
60 ipm. If call is presented to a LPK,
LPK flashes at 30 ipm and digit display
shows trunk access code and member
number. ICI (AVR) is lit steadily.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

Ringback is heard, calling party excluded
during dialing. Digit display shows the
dialed DN. EXC SRC lamp lit during
dialing. DEST lamp flashes at 30 ipm
until called party answers.

Ringback stops, 3-way conversation. DEST
lamp steadily lit.

RLS lamp lights, all other lamps used in
the call go out. Digit display blanked.

Note:  Attendant may release before called station answers by pressing RLS key. Call will
complete if called station answers. If called station does not answer within the recall
period, the call is presented to the attendant on the ATT RECALL ICI.
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Chart 2-2
INCOMING PRECEDENCE CALLS

STEP ACTION VERIFICATION

1 Signal from incoming trunk. Tone ringer sounds. SRC lamp flashes at
120 ipm. CW lamp flashes at 60 ipm. If
call is presented to a LPK, LPK flashes at
30 ipm and digit display shows precedence
code (Note l), trunk access code and
member number. ICI (PRC) is lit steadily.

2 Press LPK key. Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

3 To terminate call, go directly to Step 5. Ringback is heard, calling party excluded
To extend the call to a station, key in the during dialing. Digit display shows the
station DN on the key pad. dialed DN. EXC SRC lamp lit during

dialing. DEST lamp flashes at 30 ipm
until called party’answers.

4 Called station answers (see Note 2). Ringback stops, 3-way conversation. DEST
lamp steadily lit.

5 Press RLS key. RLS lamp lights, all other lamps used in
the call go out. Digit display blanked.

Note 1: The precedence digit is shown on the digit display as one of 0 to 3 where
O=FO,  l=F, 2=1,3=P.

Note 2: Attendant may release before called station answers by pressing RLS key. Call
will complete if called station answers. If called station does not answer within the recall
period, the call is presented to the attendant on the PIN ICI.
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Chart 2-3
INCOMING PRECEDENCE INTERCEPT CALL

STEP ACTION VERIFICATION

1 Recall presented to Attendant.

2 Press LPK key.

3 To terminate call, go directly to Step 5.
To extend the call to a station, key in the
station DN on the key pad.

4 Called station answers (see Note 3).

5 Press RLS key.

Tone ringer sounds. SRC and DEST
lamps flash at 120 ipm. CW lamp flashes
at 60 ipm. If call is presented to a LPK,
LPK flashes at 30 ipm and digit display
shows originally dialed digits (Note 1). ICI
(PIN) is lit.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit (Note 2).

Ringback is heard, calling party excluded
during dialing. Digit display shows the
dialed DN. EXC SRC lamp lit during
dialing. DEST lamp flashes at 30 ipm
until called party answers.

Ringback steps, 3-way conversation. DEST
lamp steadily lit.

RLS lamp lights, all other lamps used in
the call go out. Digit display blanked.

Note 1: The precedence digit is shown on the digit display as one of 0 to 3 where
O=FO,  l=F, 2=1,3=F.

Note 2: Press the Display Source key to see the precedence, trunk access code, and
member number

Note ?: Attendant may release before called station answers by pressing RLS key. Call
will complete if called station answers. If called station does not answer within the recall
period, the call is presented to the attendant on the PIN ICI.
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Chart 2-4
PRECEDENCE CALL COMPLETION TO BUSY

STEP ACTION VERIFICATION

1 Incoming call to attendant. Tone ringer sounds. If call is presented to
LPK, LPK, and SRC flashes at 60 ipm.
ICI (PIN) is lit.

2 Press LPK key. 2-way conversation with calling party.
SRC lamp steadily lit. Digit display shows
precedence level (Note), trunk access code
and member number of incoming call.

3 Dial DN of busy station.

4 Busy station goes on-hook.

If precedence level of incoming call is
higher than that of the call currently in
progress on busy station, barge-in tone is
heard, and 3-way conversation. DEST
lamp lit steadily. Digit display shows
dialed DN.

If precedence level of incoming call is
lower than or equal to that of call
currently in progress on the busy station,
overflow tone is heard.

2-way conversation. At this point the
formerly busy station is rung automatically.
Ring back tone is heard, DEST lamp
flashes at 60 ipm.

When called station answers, 3-way
conversation.

5 Press RLS key. Incoming call remains in conversation with
station. Console is idle.

Note: The precedence digit is shown on the digit display as one of 0 to 3 where O=FO,
l=F, 2=1, 3=P.
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Chart 2-5
EXTENDING A ROUTINE CALL

STEP ACTION VERIFICATION

1 Call from SL-1  station. Tone ringer sounds. SRC lamp flashes at
60 ipm. If call is presented to a LPK,
LPK flashes at 30 ipm and digit display
shows DN of calling station. ICI (DIAL
0) is lit steadily.

2 Press LPK key. Tone ringing stops, 2-way  conversation.
SRC lamp steadily lit.

3 Enter AUTOVON routine trunk access Source party excluded during dialing, EXC
code at key pad. SRC lamp lit during dialing. Dial tone

heard from trunk, DEST lamp steadily lit.

4 Enter AUTOVON extension number Ringback heard. Called party answers.
required by calling party. 3-way conversation.

5 Press RLS key. Console idle.

Chart 2-6
EXTENDING A PRECEDENCE CALL

STEP ACTION VERIFICATION

1 Call from SL-1  station.

2 Press LPK key.

3 Enter AUTOVON precedence code
(SPRE code, Note 1).

O?-

Press feature key for precedence level.

4 Enter AUTOVON trunk access code on
the key pad (Note 3).

Tone ringer sounds. SRC lamp flashes at
60 ipm. If call is presented to a LPK key,
LPK flashes at 30 ipm and digit display
shows DN of calling party. ICI (DIAL 0)
is lit steadily.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

Source Party excluded EXC SRC lamp
steadily lit. Digit display shows precedence
digit (Note 2).

Source party excluded, EXC SRC lamp
steadily lit during display. Digit Display
shows dialed digits.

Dial tone from trunk, DEST lamp steadily
lit. (If overflow tone is heard, go to Chart
2-7.)

Chart continued -
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Chart 2-6 Continued
EXTENDING A PRECEDENCE CALL

STEP ACTION VERIFICATION

5 Enter AUTOVON network number at
key pad.

Ringback h e a r d . When called party
answers, 3-way conversation.

6 Press RLS key. Console idle.

Note I: SPRE = Special Function Prefix. Code is one of: FO= SPRE+ 8-t-2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.

Note 2: Precedence digits are shown on the digit display as one of 0 to 3 where O=FO,
l=F, 2=1, 3=P.

Note 3: The AUTOVON trunk access code may be entered before or after the precedence
digit.

Chart 2-7
PROMOTION OF A CALL

Note: Promotion is used to increase the precedence level of a call when all trunks in a route are
busy. In this case it probably means that a call will be preempted. Promotion can only be done on
preemptable trunk routes.

STEP ACTION VERIFICATION

1 Overflow tone is heard after dialing trunk
access code of preemptable trunk route.

DEST lamp flashes at 30 ipm. 2-way
conversation with calling party.

2 Press feature key for a higher precedence Overflow tone steps. Calling party
level. excluded. D i g i t  d i s p l a y  s h o w s  n e w

precedence level (Note).

If dial tone is heard, promotion was
successful. DEST lamp steadily lit. Call
may proceed normally.

If overflow tone is heard again, promotion
was not successful. Repeat Step 2 using a
higher precedence.

Note: Precedence levels are shown as one of 0 to 3 where O=FO,  1 =F, 2= I, 3=P.
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Chart 2-8
DSA RECALL

Note: Occasionally a station user engaged in an AUTOVON call may want to recall the Dial
Service Assistance (DSA)  onerator. This can be done via the attendant.

STEP ACTION VERIFICATION

1 Recall presented to attendant. Tone ringer sounds. If call is presented to
LPK, LPK, SRC, and DEST flash at 60
ipm. ICI (ATT RECALL) is lit.

2 Press LPK key. 2-way conversation with calling party.
SRC lamp steadily lit. Digit display shows
DN of calling party.

3 Press SIG DEST key. Ringback t o n e  h e a r d .  C a l l i n g  p a r t y
excluded. EXC SRC lamp steadily lit.

When DSA operator answers, 3-way
conversation.

4 Press RLS key. Calling party remains in conversation with
DSA operator, but attendant console is
idle.

Chart 2-9
AUTODIAL  PRECEDENCE CALL STORAGE

Note 1: A Routine AUTOVON call can be stored in Autodial  and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Autodial  number and
thus called up automatically when Autodial  is invoked. The number can be stored without the
precedence digit, but in this case the call is sent out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

STORAGE (With Precedence Digit)

1 Press RLS key to ensure that the console
is idle.

Console idle, all LPK extinguished.

2 Press AUTODIAL key. AUTODIAL  lamp flashes at 60 ipm.

3 Press Display Source key. Number currently stored against
AUTODIAL  key is displayed.

4 Dial SPRE + precedence code (Note 1). Digit display shows entered precedence
level (Note 2).

Chart continued -
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Chart 2-9 Continued
AUTODIAL  PRECEDENCE CALL STORAGE

STEP ACTION VERIFICATION

5 Dial the trunk access code.

6 Dial AUTOVON network number.

7 Press AUTODIAL key again.

VERIFICATION OF STORED NUMBER

8 Press RLS key to ensure that console is
idle.

9 Press AUTODIAL key.

10 Press Display Source key.

11 Press AUTODIAL key.

Dialed number appears on digit display.

Dialed number appears on digit display.

AUTODIAL lamp extinguished. Digit
display is cleared. Number is now stored in
Autodial.

Console idle, all LPK unlit.

AUTODIAL lamp flashes at 60 ipm.

The number stored with the AUTODIAL
key appears on the digit display (Note 2).

AUTODIAL lamp is extinguished, digit
display is cleared. Console is idle.

Note I: SPRE = Special Function Prefix. Codes are as follows: FO= SPRE+ 8+2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPREi-8-t-O.  Precedence feature keys cannot be
stored in Autodial.

Note 2: The precedence digit is displayed on the digit display as follows: O= FO, 1 =F,
2=1, 3=P.

Note 3: ‘*’ when entered in Autodial  denotes a 3-second pause in digit outpulsing. This
gives a trunk access code time to result in a trunk seizure before continuing with
outpulsing.
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Chart Z-10
PLACING A PRECEDENCE CALL USING AUTODIAL

Note  1: If the precedence digit is stored as part of the Autodial  number, pressing the
AUTODIAL key results in the outpulsing of the precedence digit. If the precedence digit is not
stored as part of the Autodial  number, the call is sent out as Routine and can only be promoted if
it encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN AUTODIAL

1 Station dials attendant. Tone ringer sounds. If call is presented to
LPK, LPK and SRC lamps flash at 60

and Digit display shows
%iliing station. ICI (DIAL 0) is lit.

D N  o f

2 Press an idle LPK key.

3 Press AUTODIAL key.

Tone ringing stops. 2-way conversation
with calling party. SRC lamp is steadily
lit. Digit display shows DN of calling
party (Note).

Source excluded during dialing. EXC SRC
lamp is steadily lit. DEST lamp steadily
lit. Digit display shows number stored
against AUTODIAL key.

When outpulsing is finished, ringback is
heard.

Called party answers, 3-way conversation.

4 Press RLS key. Calling party remains in conversation with
destination, but console is idle.

Note: The precedence digit is displayed on the digit display as follows: O=FO,  1 =F,
2=1,  3=P.
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Chart 2-11
SPEED CALL PRECEDENCE CALL STORAGE

Note I: Routine AUTOVON calls can be stored in Speed Call and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Speed Call number and
thus called up automatically when Speed Call is invoked. The number can be stored without the
precedence digit, but in this case the call is sent out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

STORAGE (With Precedence Digit)

1 Press RLS key to ensure that the console
is idle.

2 Press SPEED CALL key.

3 Dial the one- to three-digit code to be
associated with the number, then press the
Display Source key.

4 Dial SPRE -I- precedence code (Note 1).

5 Dial trunk access code.

6 Dial AUTOVON network number.

7 Press SPEED CALL key again.

VERIFICATION OF STORED NUMBER

8 Press RLS key to ensure that console is
idle.

9 Press SPEED CALL key.

10 Dial the one- to three-digit code associated
with the number, then press the Display
Source key.

11 Press SPEED CALL key.

Console idle, all LPK unlit.

SPEED CALL lamp flashes at 30 ipm.

Number currently stored against SPEED
CALL key is displayed.

Digit display shows entered precedence
level (Note 2).

Dialed number appears on digit display.

Dialed number appears on digit display.

SPEED CALL lamp extinguished. Digit
display is cleared. Number is now stored in
Speed Call.

Console idle, all LPK extinguished.

SPEED CALL lamp flashes at 30 ipm.

The number stored against the Speed Call
code appears on the digit display.

SPEED CALL lamp is extinguished, digit
display is cleared. Console is idle.

Note I: SPRE = Special Function Prefix. Codes are as follows: FO=SPREf8+2,
F=SPRE-l-8-t-5,  I=SPRE+8+8,  P=SPRE+8+0.  Precedence feature keys cannot be
stored.

Chart continued -
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Chart Z-11 Continued
SPEED CALL PRECEDENCE CALL STORAGE

STEP ACTION VERIFICATION

Note 2: The precedence digit is displayed on the digit display as follows: O=FO,  1= F,
2=1,  3=P.

Note jr: ‘*’ when entered in Speed Call denotes a 3-second  pause in digit outpulsing. This
gives a trunk access code time to result in a trunk seizure before continuing with
outpulsing.

Chart 2-12
PLACING A PRECEDENCE CALL USING SPEED CALL

Note: If the precedence digit is stored as part of the Speed Call number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the call goes out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

1 Station dials attendant.

2 Press an idle LPK key.

3 Press the SPEED CALL key, then dial
the one- to three-digit speed call code for
the desired number.

4 Press RLS key.

Tone ringer sounds. If call is presented to
LPK, LPK and SRC lamps flash at 60
ipm, and Digit display shows DN of
calling station. Otherwise, ICI (DIAL 0)
is lit.

Tone ringing stops. 2-way conversation
with calling party. SRC lamp is steadily
lit. Digit display shows DN of calling
party.

Source excluded during dialing. EXC SRC
lamp is steadily lit. DEST lamp steadily
lit. Digit display shows the speed call code
entered (Note 1).

When outpulsing is finished, ringback is
heard.

Called party answers. 3-way conversation.

Calling party remains in conversation with
destination but console is idle.

Note 1: The digits stored against the dialed Speed Call code are not displayed unless
Display Source or Display Destination key is pressed.

Note 2: The precedence digit is displayed on the digit display as follows: O=FO,  1 =F,
2=1.  3=P.
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3. STATION FEATURES

3.01 The AUTOVON feature of Generic Xl 1 Release 4 enables station
users to place precedence calls directly from a station set. This can be
done from any SL-1, NE-500 or NE-2500 set which:

o has the required Network Class of Service (NCOS) value for the
precedence level to be used, and

l which is not barred from AUTOVON trunks by the restrictions of
COS, TGAR, etc.

3.02 A precedence digit may be dialed using a Special Function Prefix
(SPRE) and the appropriate 2-digit code for the required precedence
level. This can be done at any station set; however, SL-1  sets can define
feature keys to function as the precedence digit keys.

3.03 Precedence calls may be dialed directly, but they can also be made
using the following features:

o Authorization C&e.  The Basic Authorization Code (BAUT) feature
of Generic Xl 1 may be used to access AUTOVON and the required
precedence level.

l Autodial  and Speed Call. The precedence digits must be stored in
the SPRE format. Precedence keys cannot be used to store precedence
digits.
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Chart 3-l
STATION PRECEDENCE CALL PLACEMENT

Note: Routine-level calls over AUTOVON trunks are made in the same way as normal TIE
trunk calls.

STEP ACTION VERIFICATION

SL-1 SETS

1 Go off-hook or press DN key.

2 Enter SPRE -I- precedence code (Note 1).
or
Press feature key for desired precedence
level.

3 Enter trunk access code for preemptable
AUTOVON trunk route.

4 Enter AUTOVON network number.

5 Press RLS key or go on-hook.

500/2500  SETS

1 Go off-hook.

2 Dial SPRE -I- precedence code (Note 1).

3 Dial trunk access code for preemptable
AUTOVON trunk route.

4 Dial the desired AUTOVON network
number.

5 Go on-hook.

Dial tone is heard. DN lamp is lit.

Dial tone stops. Digit display shows
precedence digit (Note 2).

Digit display shows dialed digits. Dial tone
heard from trunk.

Dial tone stops. Ringback is heard. When
called party answers, 2-way conversation.

Set is idle.

Dial tone is heard.

Dial tone stops.

Dial tone heard from trunk.

Dial tone stops. Ringback is heard. When
called party answers, 2-way conversation.

Set is idle.

Note I: SPRE = Special Function Prefix. Code can be one of: FO= SPRE+ 8+2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.

Note 2: Precedence levels are shown on the digit display as follows: O=FO,  1 =F, 2= I,
3=P.
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Chart 3-2
CALL PROMOTION

Note I: Promotion is used to increase the precedence level of a call when all trunks in an
AUTOVON preemptable route are busy. In that case, it probably means that another call will be
preempted.

Note 2: Because Promotion requires the use of precedence feature keys, AUTOVON calls from
500/2500  sets cannot be promoted.

STEP ACTION VERIFICATION

SL-1 SETS

1 Dial access code of preemptable Digit display shows dialed digits. Overflow
AUTOVON trunk route. tone is heard.

2 Press feature key for a higher precedence Digit display shows dialed digits. Overflow
level. tone stops. If dial tone is heard, promotion

was successful. Call may proceed as
normal. If overflow tone is heard again,
promotion was not successful. Repeat this
step using a higher precedence level.

Chart 3-3
PRECEDENCE CALL USING AUTHCODE

STEP ACTION VERIFICATION

SL-1 SETS

1 Go off-hook or press DN key.

2 Dial SPRE-i-6.

3 Dial a valid authorization code that has
access to the AUTOVON trunk route and
the desired precedence level.

4 Dial SPRE -I- precedence code (Note).

Or

Press the precedence feature key, if
equipped.

5 Dial the AUTOVON trunk access code.

Dial tone heard, DN lamp lights steadily.

Digit display shows dialed digits. Dial tone
stops.

Digit display shows dialed digits. If
authorization code is valid, dial tone is
heard again. (If authorization code is not
valid, overflow tone is heard. Go on-hook
and try again.)

Digit display shows dialed digits.

Digit display shows dialed digits. Dial tone
from trunk heard.

Chart continued -
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Chart 3-3 Continued
PRECEDENCE CALL USING AUTHCODE

STEP ACTION VERIFICATION

6 Dial the AUTOVON network number.

7 Press RLS key.

500/2500  SETS

1 Go off-hook.

2 Dial SPRE + 6.

3 Dial a valid authorization code that has
access to the AUTOVON trunk route and
the desired precedence level.

4 Dial the precedence SPRE code (Note).

5 Dial the AUTOVON trunk access code.

6 Dial the AUTOVON network number.

7 Go on-hook.

Ringback is heard. When called party
answers, 2-way conversation.

Set idle, call released.

Dial tone heard.

Dial tone stops.

If authorization code is valid, dial tone is
heard again. (If authorization code is not
valid, overflow tone is heard. Go on-hook
and try again.)

Dial tone stops.

Dial tone from trunk heard.

Ringback is heard. When called party
answers, 2-way conversation.

Set idle.

Note: SPRE = Special Function Prefix. C o d e  i s  o n e  o f :  FO=SPRE+8+2,
F=SPRE+8+5.  I=SPRE+8+8,  P=SPRE+8+0.
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Chart 3-4
AUTODIAL  PRECEDENCE CALL STORAGE

Note 1: Routine AUTOVON calls can be stored in Autodial  and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Autodial  number and
then called up automatically when Autodial  is invoked. The number can be stored without the
precedence digit, however in this case the call goes out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

STORING A PRECEDENCE CALL

1 Press AUTODIAL key (with handset AUTODIAL lamp flashes at 60 ipm.
on-hook).

Number currently stored
AUTODIAL key is displayed.

against

2 Dial SPRE i- precedence code (Note 1).

3 Dial trunk access code.

4 Dial AUTOVON network number.

5 Press AUTODIAL key again.

Digit display shows entered precedence
level (Note 2).

Dialed number appears on digit display.

Dialed number appears on digit display.

AUTODIAL lamp is extinguished. Digit
display is cleared. Number is now stored in
Autodial.

VERIFICATION OF STORED NUMBER

1 Press AUTODIAL key (with handset AUTODIAL lamp flashes at 60 ipm.
on-hook).

The number stored with the AUTODIAL
key appears on the digit display.

2 Press AUTODIAL key. AUTODIAL lamp is extinguished, digit
display is cleared. Set is idle.

Note I: SPRE = Special Function Prefix. Codes are as follows: FO=SPRE+8+2,
F=SPREi-8+5, I=SPREi-8-l-8, P=SPRE+8+0.  Precedence feature keys cannot be
stored.

Note 2: The precedence digit is displayed on the digit display as follows: O=FO,  1 =F,
2=1,  3=P.

Note ?: ‘*’ when entered in AUTODIAL denotes a 3-second pause in digit outpulsing.
This gives a trunk access code time to result in a trunk seizure before continuing with
outpusling.
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Chart 3-5
PLACING A PRECEDENCE CALL USING AUTODIAL

Note: If the precedence digit is stored as part of the Autodial  number, pressing the AUTODIAL
key would result in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Autodial  number, the call goes out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN AUTODIAL

1 Go off-hook or press DN key. Dial tone is heard, DN lamp is steadily lit.

2 Press AUTODIAL key. Dial tone stops. Stored number is shown
on digit display. If call is successful,
ringback tone is heard. If unsuccessful,
overflow tone is heard.

3 Press RLS key or go on-hook. Set is idle.

Note I: SPRE = Special Function Prefix. Code may be one of: FO=SPRE+8+2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.

Note 2: The precedence digit is displayed on the digit display as follows: O= FO, 1 = F,
2=1,  3=P.

Note jl: If overflow tone is heard, the call may be promoted as described in Chart 3-2.

Chart 3-6
SPEED CALL PRECEDENCE CALL STORAGE

Note 1: Routine AUTOVON calls can be stored in Speed Call and used in the same way as for
TIE trunk calls.

Note 2: For precedence calls, the precedence digit can be stored with the speed call number and
thus called up automatically when Speed Call is invoked. The number can be stored without the
precedence digit, however in this case, the call is sent out as Routine and can only be promoted if
it encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

SL-1 SETS

1 Go on-hook and press the RLS key to
ensure that the set is idle.

RLS lamp lit, set is idle.

2 Press the SPEED CALL key. SPEED CALL lamp flashes at 30 ipm.

3 Dial the one- to three-digit code to be
associated with the dialed digits.

Chart continued -
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Chart 3-6 Continued
SPEED CALL PRECEDENCE CALL STORAGE

STEP ACTION VERIFICATION

4 Dial the precedence SPRE code to be
associated with the number (Note 1).

5 Dial the trunk access code (Note 3).

6 Dial the AUTOVON network number.

7 Press the SPEED CALL key again.

500/2500  SETS

1 Lift handset.

2 Dial system prefix (#).

3 Dial access code (2).

4 Dial speed call entry number (l-3 digits).

5 Dial SPRE -I- precedence code (Note 1).

6 Dial trunk access code (Note 3).

7 Dial AUTOVON network number.

8 Go on-hook.

Digit Display shows precedence digit (Note
2).

SPEED CALL lamp is extinguished.
Number is stored in Speed Call list. Set is
idle.

Dial tone.

Dial tone removed.

Dial tone (overflow tone if code is not
allowed).

Set idle. Number is stored in speed call
list.

Note I: SPRE = Special Function Prefix. Code may be one of: FO=SPRE+8+2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.

Note 2: The precedence digit is displayed on the digit display as follows: O=FO,  1 =F,
2=1,  3=P.

Note 3: An asterisk ‘*’ stored as part of a Speed Call list entry results in a three-second
pause at that point when the number is called up from the Speed Call list. This allows
time for such things as seizure of trunks and returning of dial tone from trunks before
outpulsing the next set of numbers.
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Chart 3-7
PLACING A PRECEDENCE CALL USING SPEED CALL (SL-1 Sets)

Note: If the precedence digit is stored as part of the Speed Call number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the call goes out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

1 Go off-hook or press DN key. Dial tone heard, DN lamp lights steadily.

2 Press SPEED CALL key. Dial tone stops. SPEED CALL lamp
lights steadily.

3 Dial the one- to three-digit speed call code Desired number is outpulsed by system,
for the desired number. SPEED CALL lamp is extinguished. Digit

Display shows dialed digits. If call is
successfully completed, ringback is heard.
When called party answers, 2-way
conversation.

4 Press RLS key. Set idle.

Note : SPRE = Special Function Prefix. Code can be one of: FO=SPRE+8+2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.
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Chart 3-8
PLACING A PRECEDENCE CALL USING SPEED CALL (2500 Sets)

Note: If the precedence digit is stored as part of the Speed Call number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the call is sent out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

1 Go off-hook. Dial tone heard.

2 Dial ‘#‘. Dial tone stops.

3 Dial ‘3’. Dial tone heard (overflow tone if code is
not allowed).

4 Dial one- to three-digit code for desired Required number is outpulsed by the
speed call number. system. If call was successfully completed,

ringback i s heard. When call party
answers, 2-way conversation.

5 Go on-hook. Set is idle.

Note: SPRE = Special Function Prefix. Code can be one of: FO=SPRE+ S-l-2,
F=SPRE+8+5,  I=SPRE+8+8,  P=SPRE+8+0.
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1. GENERAL

1.01 Automatic Call Distribution (ACD)  is an optional feature available
with Meridian SL-1. The Meridian SL-1 ACD feature is used when a
large volume of incoming calls is to be answered by a group of
telephones allocated for this purpose. Incoming calls are served on a
first-in first-out basis and are distributed among the available
telephones (called Agent Positions) such that the agent position that has
been idle the longest is presented with the first call. This ensures an
equitable distribution of the incoming calls. Possible applications of this
feature include airline reservation offices and telephone ordering
centers.

1.02 This practice describes the package of basic ACD features which
includes the following

. IN-CALLS key

@  Directory Number (DN)  key

0 NOT READY key

0 release (RLS)  key

* MARE BUSY key

l call source identification

8 AGENT status lamps

l DISPLAY AGENTS key

e DISPLAY QUEUE keys and queue status lamps

@  recorded announcements (RAN)

l night treatment of calls

0 priority trunks.

1.03 ‘Music on hold’ and ‘ACD/CDR  Connection Record Option can
also be provided as separate options, when required.

1.04 The Meridian SL-1  ACD feature is available in several packages,
with options to suit different levels of user need and complexity:

0 Package A - ACD Basic Features

0 Package B - ACD Advanced Features (553-2671-101)

@  Package Cl - ACD Management Reports (553-2671-102)

l Package C2 - ACD Load Management (553-2671-103)

l Package D - ACD with an Auxiliary Data System (553-2671-W). +
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1.05 Allowable package combinations are A, At-B,  A+B+Cl,  and A
i-B -i-Cl  +C2.  Package D provides all features of packages A, B, and
C2, and replaces package Cl.
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2. DESCRIPTION

2.01 A Meridian SL-1 with the ACD feature is basically divided into
two parts: the ACD part and the PBX part.

2.02 Calls that come into the system on incoming trunks dedicated to
the ACD part of the system are fined up in a ‘queue’ in the Meridian
SL-1 computer, and are answered by a group of SL-1 type telephones
allocated for that purpose. Each of these telephones is dedicated to a
particular ACD-DN (queue) and is referred to as an agent position.
Incoming calls are lined up in priority first, and then in the order in
which they arrive. They are then distributed equally to all the manned
agent positions currently assigned to that particular queue. The system
does this by creating two queues (Fig 2-2 and 2-3)  for each ACD-DN,
one composed of incoming calls, and the other composed of agent
positions which are ready to receive calls. The system matches free
agents with incoming calls to arrive at an equitable call distribution.

2.03 Each Meridian SL-1 can serve up to 32 customers, each customer
having up to 240 queues. Each queue is defined by its ‘ACD-DN’, which
is a unique 3- or 4-digit number taken from the customer’s PBX
numbering plan. Up to 240 (Meridian VLE, XL, XN, XT), 1204-
(Meridian N, NT, LE) or 70 (Meridian M, S, MS) agent and supervisor+
positions can be assigned to each ACD-DN.

ACD Agent Telephone
Types

2.04 An ACD agent position is an SL-1 telephone assigned to an
ACD-DN. Some of the agent positions can be designated “supervisor”
and can be switched between agent and supervisor status by their users.
Any version of the SL-1 type telephone can be used as an agent
position, depending on customer needs. NE-500/2500  type telephones
cannot be used as ACD agent positions.

2.05 OSUl.  The QSUl  telephone is the basic SL-1 type telephone and
is equipped with:

@  handset

0 push button dial pad

l VOLUME UP and VOLUME DQWN  keys

@  built-in loudspeaker

e ten programmable feature keys, eight of which have an associated
lamp for visual indications

l HOLD key.

2.06 The QSUl  fulfills the minimum requirement for an agent position
when neither digit display nor headset operation are required. The
number of programmable feature keys can be increased by providing
one or more QMTl or QMT2  add-on modules. The QMTl has 10
buttons, the QMT2 has 20 buttons.
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ACD Supervisor
Telephone

Operation

2.07 QSU3. The QSU3 telephone has, in addition to the features of the
QSUl,  a 16-number digit display used to show call source and other
information related to call-processing and other optional features. This
type of telephone should be provided when the agent needs to know
either the source of a call or that a call has been overflowed from
another queue. It is also required if the agent position is to be equipped
with ‘Date and Time’ or other display features.

2.08 QSUG.  This SL-1 type telephone has no digit display, but is
equipped with two jacks for plug-in headset operation. One  jack is to
accommodate the agent’s headset, and the other ‘listen-only’ pair
accommodates another headset for supervisory or training purposes.
QSUGB  and later vintage telephones do not have a built-in handset.
Customers who want the option of using handsets or headsets at an
individual position must, therefore, provide a plug-in handset.

2.09 QSU7. This SL-1 type telephone has both digit display and two
jacks, but does not have a built-in handset (see Fig. 2-l).

2.10 The ACD supervisor should use a digit display SL-1 telephone
(QSU3 or QSU7),  and be equipped with sufficient lo- or 20-key
add-on modules (QMTl or QMT2, respectively) to provide:

l one key/lamp pair for each ACD agent in the supervisor’s group (up
to 40)

* one key/lamp pair for each call queue (ACD-DN) for which the
supervisor’s agents are responsible (up to 5).

2.11  Headset Operation. The QSU6 or QSU7 telephones can be
equipped with a plug-in headset. QSUl  or QSU3 telephones can be
modified to provide single headset jacks by using the QKNl  kit. When
agent positions are equipped for headset operation, tone ringing is
replaced by a 3-s burst of buzz tone from the loudspeaker.

2.12 ACD Queuing. The ACD software program creates two queues for
each ACD-DN: one for incoming calls and one for ACD agent
positions.

l incoming Calls Queue. When all agents are busy the incoming calls
are placed in the appropriate incoming call queue on a priority and
order-of-arrival basis. They are then presented to agents as the
agents become available.

l Agent Queue. If agents are available but there are no incoming calls
waiting, the available agents are placed in the designated agent queue
on a first-in, first-out basis. The agent who has been waiting the
longest receives the first incoming call.

2.13 Incoming Call Queue. Calls in the incoming call queue may result
from one of the following:

* seizing an incoming CO, FX, or WATS trunk arranged to
auto-terminate on an ACD-DN rather than the PBX attendant

l dialing the ACD-DN over an incoming TIE or DID trunk

l dialing the ACD-DN from a telephone within the Meridian SL-1
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l an attendant extending a call to the ACD-DN.

2.14 An individual trunk is assigned to a specific incoming call queue
using Meridian SL-1 service change procedures (553-2YYl-220/-221  or
-310/-311).  A trunk may be assigned to only one ACD-DN at a time.

2.15 The following rules apply to agent queues:

l An agent can be assigned to only one agent queue (ACD-DN) at a
time. The internal association of a call queue with an agent queue
determines which group of agents serves a particular group of
incoming calls.

l The length of an agent queue is determined by the number of agents
waiting to serve ACD calls.

l The maximum number of agents that can be assigned to an ACD-DN
in order to ensure efficient call processing for each Meridian SL-1
type, is as follows:

LE, N, NT - maximum 120
VLE - maximum 240
XL,XN,  XT - maximum 240
M, S, MS - maximum 70.

0 An ACD-DN is not the same as a multiple-appearance DN. Thus, the
agent positions are not restricted to a single SL-1 network loop.

2.16 An agent is removed from the queue by:

l answering an ACD call presented to the agent position

l originating or answering a call on any other key of the. agent’s
position

l operating the NOT BEADY key

l operating the MAKE BUSY key

l unplugging the headset/handset (QSU7  telephones).

c

c
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Fig. 2-l
Meridian SL-1 ACD Agent Set (QSU7)
Used at an ACD Agent Position
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3. AGENT FEATURES

IN-CALLS Key 3.01 ACD calls are presented on the IN-CALLS key at the agent
position. Associated with the key is a number, the position identifier
(POS ID) which is a unique number taken from the customer’s
numbering plan. This number identifies the agent’s position for
Automatic Number Identification, Automatic Identification of Outward
Dialing (ANVAIOD),  and Call Detail Recording (CDRJ  purposes. This
number cannot be the same as the ACD-DN, and cannot be used to call
the ACD position. The IN-CALLS key is always located on key position
0 (bottom key) on the agent position.

3.02 When an incoming ACD call is presented to an agent position:

l Tone ringing is heard, if the telephone is equipped with a built-in
handset which is in its receptacle.

l A 3-s burst of buzz tone is heard from the telephone loudspeaker, if
the telephone is equipped with a headset or plug-in handset.

@  IN-CALLS lamp flashes slowly (60  ipm).

3.03 When the agent answers the call by depressing the IN-CALLS key
or by picking up the built-in handset:

l the speaker is silenced

0 the IN-CALLS lamp is steadily lit

l a talking connection is established with the caller.

3.04 ACD calls can be terminated in one of two ways. If the caller
disconnects first, the call is released and any subsequent call is
presented. If the agent wishes to disconnect first, the IN-CALLS key is
pressed. This releases the current call and presents the next call. The
IN-CALLS lamp flashes quickly (120 ipm)  if the call is placed on ‘hold’.
Note that calls extended by the attendant to the ACD-DN are not
automatically returned to the attendant if they remain unanswered past
the ‘attendant recall’ threshold.

Directory Number Key 3.05 Each agent position can be assigned one or more individual (or
shared) DN to originate or receive non-ACD calls. These are normal
PBX extensions which appear on one or more DN-type feature keys.
The normal SL-1 classes of service apply to these DN, including single
or multiple appearance arrangements. When an agent presses a DN key
to make or receive a call, any other call in progress is automatically
released (unless HOLD has been pressed). If the agent was waiting for
an ACD call at the time of DN key activation, the position is
automatically removed from the agent queue. When the call on the DN
key is released, the position is automatically returned to whatever state
it was in before the DN key was pressed (waiting for ACD call, ‘not
ready’, etc.,). Any call being presented on the IN-CALLS key (but not
yet answered by the agent) when the DN key is pressed is moved back
to the head of its priority grouping in the incoming call queue for the
ACD-DN.
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NOT READY Key

Release (RLS)  Key

MAKE BUSY Key

Cal I  Source
ldentif ication

3.06 The DN lamp flashes slowly when an incoming call to the DN is
presented to the telephone. It is lit steadily while the call is in progress,
and flashes quickly, if the call is placed on ‘hold’. Activating the MAKE
BUSY key prevents DN calls from being presented to the agent’s
position.

3.07 An agent, on completion of an ACD call, may require time to
perform tasks before accepting another call. (This is termed Post
Call-Processing time.) Upon depression of the NOT READY key, the
agent is removed from the agent queue, and the NOT BEADY lamp is
lit steadily.

3.06 While the agent position is in the ‘not ready’ state, the agent may
receive or originate calls using the DN key, but no ACD calls are
presented on the IN-CALLS key. When the agents post-call tasks have
been completed, the agent again depresses the NOT BEADY key. The
‘not ready’ lamp goes out, and the agent is placed in the agent queue. (It
is also possible to press the IN-CALLS key to cancel ‘not ready’ and
reenter the queue.) Any call being presented on the IN-CALLS key (but
not yet answered by the agent) when the NOT BEADY key is pressed is
moved back to the head of its priority grouping in the incoming call
queue for the ACD-DN.

3.09 The optional RLS key may be assigned in place of (or as well as)
the NOT BEADY key, if there is no requirement for post-call work.
When an agent disconnects from a call by using the RLS key, the agent
position is immediately placed in the agent queue.

3.10 The MAKE BUSY key makes the agent position appear busy to the
system, thereby preventing the agent from receiving any calls. When the
key is operated, the MAKE BUSY lamp is steadily lit and the agent is
removed from the agent queue. Any call being presented on the
IN-CALLS key (but not yet answered by the agent) is moved back to
the head of its priority grouping in the incoming call queue for the
ACD-DN, i.e., pressing the MAKE BUSY key does not disconnect any
active call. The agent will not receive any calls on the IN-CALLS key
or DN keys, but may originate a call on a DN key.

3.11 If all the agent telephones assigned to one ACD-DN have the
MAKE BUSY feature activated, the ACD-DN concerned goes into
‘night’ mode. ACD night mode is independent from the night service
for the rest of the Meridian SL-1 and can be different for each
ACD-DN (see Night Treatment).

3.12 This optional feature, using the digit display of the agent telephone
(QSU3  or QSU7),  shows the agent where a call is coming from, allowing
the agent to give an appropriate answer to the caller. For calls coming
from incoming trunks, the trunk access code and the member number
of the trunk are given. For calls originating from within the Meridian
SL-1, the DN ofthe calling telephone is given.

3.13 The ACD agent position can be equipped with other features such
as ‘call transfer’, ‘date and time’, etc. These features are described in
553-2YYl-105  and their operation defined in 553-2YYl-305  or
553-2Wl-315. Features that can be used with a non-ACD SL-1 type
telephone can also be used with the DN key of an SL-1 type telephone
assigned to ACD.
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4. SUPERVISOR FEATURES

AGENT Lamps

4.01 The assignment of agents to supervisors is governed by the
assignment of AGENT keys on the supervisor’s telephone. (This is
independent of the assignment of agents to ACD-DN.)  An agent cannot
be assigned to more than one supervisor at any one time.

4.02 Up to 40 key/lamp pairs may be assigned to the AGENT function.
(The key associated with each lamp is not used unless the ACD
advanced features are equipped.) The lamps show the state of each
individual agent in the supervisor’s group and are updated whenever the
status of the agent changes, whatever the supervisor position’s mode of
operation (agent/supervisor/make busy).

4.03 The lamps can assume the following states:

l Dark. The agent position is not manned.

l Steadily Lit. The agent is busy on an ACD call or is in ‘not ready’
mode.

l Slow Flash (60 ipm).  The agent is waiting for an ACD call.

l Fast Flash (120  ipm).  The agent is busy on a non-ACD call.

Note: If the system is equipped with ACD advanced features, read
553-2671-101 for a description of the changed/added AGENT
key/lamp functions.

DISPLAY AGENTS Key 4.04 This key (the associated lamp is not used) when pressed,
summarizes on the supervisor’s digit display the status of all agents
assigned to the supervisor. It gives a count of the number of agents in
each of the four states at the moment the key was operated. The digit
display is updated every time the DISPLAY AGENTS key is operated.
The display takes the form:

AA-BB-CC-DD

where:

AA = the number of agents busy on ACD calls, or in ‘not ready’ mode

BB = the number of agents waiting for ACD calls

cc = the number of agents busy on non-ACD calls

DD= the number of agents positions not manned.

Page 4-1
2 Pages



PRACTICE 553-2671-100

DISPLAY QUEUE Keys 4.05 A DISPLAY QUEUE key can be assigned to a supervisor position
for each applicable ACD-DN. When the key is pressed, the
calls-waiting status for the ACD-DN is displayed as follows:

AAA-BBB-CCC

w h e r e :

AAA= the number of calls currently waiting in the queue

BBB = the number of agent positions manned for the ACD-DN

ccc  = the waiting time, in seconds, of the first call in the queue.

4.06 The lamp associated with the DISPLAY QUEUE key provides
summary information on the calls waiting status for the ACD-DN.
When steadily lit, it means there is more than one call waiting in the
queue. A DISPLAY QUEUE key for a particular ACD-DN can be
assigned to a maximum of 8 supervisor positions regardless of the
number of supervisors.
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5. SYSTEM FEATURES

incoming Trunk
Restrictions

5.01 Abandoned ACD calls are removed from incoming call queues and
RAN unless the incoming trunk used for the call is of the loop-start
type. Far-end disconnect on loop start trunks is only detected during
ringing. If a call is routed to RAN,  answer supervision is returned to
the trunk and ringing is stopped. On completion of the announcement,
the call is placed back in the queue on ‘silent hold’ (unless ‘music on
hold’ has been specified for the ACD-DN concerned).

5.02 Incoming calls on trunks that do not have provision for disconnect
supervision are not released by the system when the agent terminates a
conversation by pressing the IN-CALLS or RLS keys. Thus, trunks
without disconnect supervision should not be used for ACD systems.

Recorded
Announcement

5.03 When the number of calls in a call queue exceeds the number of
available agents, delays in the answering of calls is encountered. A RAN
can be used to advise of the delay. The Meridian SL-1 ACD feature
allows. a choice of two recorded announcements which operate
independently of each other but can be used together.

5.04 RAN treatment is specified for each ACD-DN independently of
the other ACD-DN’s.  Unlike the ‘music’ feature, the RAN feature does
not use the conference circuit packs. When the system determines that
an ACD caller is ready to receive RAN, the caller is connected to a
recording trunk at the beginning of the RAN cycle, on a one-to-one
basis. If an agent becomes available to serve a call currently receiving
RAN,  the RAN is disconnected and the call is presented to the agent.
Calls from an attendant or transferred by an attendant to the ACD-DN
also receive RAN.

(a) First RAN Prior to Xl1  RLS 2. The system keeps track of how6
long each call receives ringback tone before being answered. Each
incoming call is evaluated by the system on the basis of how long
the most recently answered call on the ACD-DN had to wait for
an answer. If the time expected to answer an incoming call exceeds
a customer-specified time (tl),  the call is diverted to a recorded
announcement (subject to the beginning of the recorded
announcement cycle) as soon as it is received by the system if-
Delay Start is specified in the Route data block. A call that arrives
in the queue when the delay threshold (tl)  was not exceeded, will
receive the first RAN  after the customer specified time of t2.
After the announcement, the call is placed on ‘silent hold, or
receives ‘music-on-delay’ until answered or abandoned. Thus, a
caller calling the ACD-DN hears an audible message describing a
delay possibility, and can disconnect, decreasing the holding time
on the trunk under busy conditions. 4

(b)  First RAN X11 RLS 2’. X11  RLS 2 provided a new prompt toq
allow customers to specify First RAN on arrival (FROA,  service
change overlay 23). If the response to FROA is NO, all calls must
wait for the duration of the first RAN timer tl (as specified) prior
to receiving the First RAN. If the response is YES a call which is
elligible for first RAN treatment will be provided First RAN
immediately upon entry into the ACD queue. +J
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I+

L

Night Treatment

Priority Trunks

(c)  Second RAN. On completion of first RAN, a customer specified
timer for a second recorded announcement (t2)  is started. Each call
that has been in the queue longer than t2 seconds, gets second
RAN. Second RAN is repeated every t2 seconds until the call is
answered or abandoned.

5.05 In summary, first R4N is given either immediately upon being
queued or at t2 seconds later. Second RAN is presented, if necessary, t2
seconds following first RAN and repeated at t2 second intervals.

5.06 The two recorded announcements operate independently of each
other. Both are optional and the customer can have either
announcement alone or both. The two timers, tl and t2, bear no fixed
relationship to each other. This allows the customer the flexibility to
specify the RAN treatment to suit the requirements of the installation.
Such factors as the time allowed for the announcement and the waiting
time between announcements depends on the type of recorded
announcement equipment used. Meridian SL-1 are compatible with
Audichron, CODE-A-PHONE* Cook Electric and Interalia
announcement machines. (Refer to ‘553-2641-200 for a description of
the Recorded Announcement trunk.)

5.07 This optional feature can be used to inform ACD callers that the
ACD location is not in service (after-business-hours calls). There are
three ways that such calls may be handled:

(a)  RAN may be provided as part of the night treatment to
after-hours ACD calls indicating that the ACD location is closed.

(b)  The ACD call may be ‘call forwarded’ (maximum number of ‘call
forward digits is 23) to another ACD location or to a night service
number. Only internal calls or calls from trunks that provide
disconnect supervision can be ‘call forwarded’.

(c)  No treatment’ at all may be given. In this case, callers receive
ringback  tone only until the caller abandons the call, and no
answer supervision is given to the central office from the Meridian
SL-1.

5.08 ACD calls may be provided with both RAN and ‘call forward’.
This feature requires all agent positions to be equipped with a MAKE
BUSY key. The feature is activated automatically when all agent
positions assigned to an ACD-DN have the MARE BUSY key operated.

5.09 This optional feature allows the customer to designate certain
ACD incoming trunks as priority. When implemented through service
change programs, calls to ACD on priority trunks move directly to the
front of any nonpriority calls in the call queue. Any nonpriority ACD
calls in the queue maintain their position in relationship to each other,
but are placed behind priority calls in the queue. Although ACD calls
are not ‘dropped’ or ‘lost’ by the Meridian SL-1. long waiting times for
nonpriority calls can be avoided by using ‘automatic overflow’ of the
Advanced Features option (see 553-2671-101).

* CODE-A-PHONE is a trademark of Northern
Telecom Limited
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Music on Hold 5.10 ‘Music-On-Hold’ is provided from trunks (Fig. 5-l)  which have
been specified for ‘music’ to callers who have been connected with their
destination (not necessarily the ACD-DN) and have been subsequently
put on hold either by the HOLD key or as part of the operation of
another feature.

5.11 The music is taken from a music source via a ‘music’ trunk9
(specified in service change) and connected to a conference circuit pack.
Callers being put on ‘hold’ are bridged into the conference circuit by
software via a listen-only path. Each music trunk is assigned to a
specific conference loop (which is not necessarily dedicated to music).
Each ACD-DN can be programmed for a different source (if available).
See 553-2671-151 for engineering information and 553-2001-220/221  or
553-2Wl-310/311  for service change information. 4J

ACDICDR  Connection
Record Option

5.12 The Connection Record Option, introduced in Generic X11 Release
3. allows the customer to build and maintain a call profile that can be
automatically transferred from one ACD  agent to another.

5.13 A full description of the CDR Connection Record Option is given
in 553-2631-100, Appendix 1.
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1. GENERAL

1.01 Automatic Call Distribution (ACD)  is a feature of the SL-1
Business Communications System which allows a large number of
incoming calls to the same directory number (called the ACD-DN)  to
be answered by *agents’ at agent positions which share the influx of calls
equally. The ACD system is more fully described in 553-2671-100,
which also describes the ACD Basic Features package.

1.02 The ACD Advanced Features complement the Basic Features
package. They allow ACD agents to communicate directly with the
supervisor (for normal or ‘emergency’ assistance) and allow the
supervisor to perform more operations, such as handling emergency
calls, observing agents, etc.

1.03 The SL-1 ACD Advanced Features include the following

0 Agent/Supervisor Communication

0 EMERGENCY Key

l Emergency Teletype Message

a Calls Waiting Indication

l AGENT Key/Lamp

e DISPLAY QUEUE Lamp

l NOT READY Key

l OBSERVE AGENT Key

l Supervisor/Agent Communication

l Extended Agent Observe

l INTERFLOW Key

l Automatic Call Queue Overflow

l Call Forcing

e Music On Delay.

1.04 Practices 553-2671-102 and -103 describe additional ACD packages
and options that are available to provide Management Reporting and
Load Management capabilities for the ACD operation.
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2. AGENT FEATURES

Agent/Supervisor
Communication

2.01 Two-Party Operation. When an ACD agent is not active on an
ACD call, the SUPERVISOR key can be pressed to call the assigned
supervisor. The associated lamp flashes and ringback  tone is heard.
When the supervisor answers, the SUPERVISOR lamp on the agent’s set
lights steadily, and two-way communication between the agent and the
supervisor is established.

2.02 Three-Party Operation. If the ACD agent is active on an ACD
call and presses the SUPERVISOR key, the calling party is put on hold
(fast flashing IN-CALLS lamp), the lamp associated with the
SUPERVISOR key flashes and ringback  tone is heard. When the
supervisor answers, the SUPERVISOR lamp lights steadily (at the
agent’s set) and two-way communication is established between the
agent and the supervisor. Pressing the SUPERVISOR key a second time,
adds the calling party (held on the IN-CALLS key) to the conversation.
At this time the SUPERVISOR lamp on the agent’s set goes dark, and
the conference (agent/caller/supervisor) is established on the agent’s
IN-CALLS key. The agent can release from the conference, leaving the
caller and supervisor connected, by pressing the RLS key. Alternatively,
the supervisor can release, leaving the agent and caller connected.

2.03 When an agent calls the supervisor, tone ringing is heard from the
speaker of the supervisor’s terminal, and the ANSWER AGENT lamp
flashes. The supervisor answers the call by pressing the ANSWER
AGENT key, at which time the digit display shows the calling agent’s
ACD POS-ID, and the supervisor’s NOT READY lamp lights steadily.
If the NOT READY lamp is already on, it remains on.

EMERGENCY Key 2.04 In the event of threatening or abusive calls, an agent takes note of
the trunk access code and trunk member number shown on the digit
display, then presses the EMERGENCY key to conference with the
supervisor (if one is assigned), bypassing all other agent-to-supervisor
calls. The agent must remain in the conference for the duration of the
call. At the supervisor’s set, the ANSWER EMERGENCY lamp flashes
and continuous buzzing is heard. The ACD POS-ID of the calling agent
is displayed on the digit display of the supervisor’s set. If the option is
equipped (by the customer), a tape recorder can be used to record the
call and a message typed on the maintenance TTY to facilitate call
tracing. When the agent presses the EMERGENCY key, the associated
lamp indicates the action being taken as follows:

e  Derk. Neither supervisor nor recording trunk is available. The
supervisor may be busy on another emergency call, unassigned, or not
equipped with an ANSWER EMERGENCY key, and recording trunks
are all busy or unassigned.

l Flashing. The supervisor is available, but has not answered the
emergency call yet.

e  Lit Steadily. Either. the supervisor, or a recording trunk, or both,
are conferenced into the call.

Page 2-1
3 Pages



PRACTICE 553-2671-101

SL-I  SYSTEM

PE SHELF

PPC71  PACK

PART OF StiELF  -I
WIRING HARNESS

S H E L F C O N N E C T O R  --/

CROSS-CONNECT BLOCK

(W-S)

(S-W)

(R.BL)

,BL.R,

(R-G)

(R-0)

i

- -  P G O
--Al.0

- T1.9
900
- RI.9 ’

I

PART OF 25.PAIR  CABLE

Fig. 2-l
Paging Trunk Connections

2.05 The supervisor, when answering an emergency call, can leave the
handset on-hook (or headset unplugged), if desired, to initially
‘listen-only’ through the built-in loudspeaker. The supervisor can also
put the emergency call on ‘hold’, without affecting the agent or caller,
to make another call or take some other action and return to the
emergency call by pressing the ANSWER EMERGENCY key again. The
ANSWER EMERGENCY lamp flashes at 120 ipm while the call is on
‘hold’.

2.06 The recording device (such as a tape recorder) can be connected to
a paging trunk (QPC71)  with ‘recorder’ class of service (defined in
software). When the agent presses the EMERGENCY key, the recording
device is started and the recording trunk is conferenced  into the
agent-incoming call conversation via the conference circuit pack.

2.07 Paging trunk Connections: The input impedance of a typical
tape recorder is 47 kfi,  whereas the output impedance of the SL-1
paging trunk is switch-selectable for 600 or 900 R. It may, therefore, be
necessary to add a 600 or 900 R resistor in parallel with the tape
recorder input to properly terminate the paging trunk.

I
2.08 The paging trunk provides relay contacts (lead Al and PG) which
are closed when the paging trunk seizes the line. A separate relay, K2,
should be provided by the customer to avoid any possible
incompatibility between the recorder and the trunk. The system should
be wired so that the paging trunk leads Al and PG operate the relay,
which, in turn, provides a contact closure to start the tape recorder
(Fig. 2-l).
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Emergency Teletype
Message

2.09 When the agent presses the EMERGENCY key, one or more of
the following messages can be generated on the maintenance teletype:

EMRlOO RC L S C U RR MMM

EMRlOO AG XXXX  Yrry

EMRlOO OR  LSCU RR MMM

w h e r e :

RC denotes the recording trunk used for the emergency recorder, L S C
U are the loop, shelf, card, and unit used for the recording trunk, and
RR and MMM are the route and member numbers of the recording
trunk.

AG denotes that an agent pressed the EMERGENCY key. XXXX
denotes the ACD-DN to which the agent is assigned, and Yrry
denotes the agent PGS-ID. The ACD-DN and the POS-ID digits, for
software programming reasons, are given in reverse order, and the
character “A” signifies a “0” and the digit “0”  signifies the end of the
number. For example, the ACD-DN “OlA4”  would denote “401” and
POS-ID “5412” would denote “2145”.

OR denotes the originator of the call. L S C U are the loop, shelf, card,
and unit of the call origin. If the call is coming into the system, the RR
and MMM parameters denote the route and member numbers of the
trunk. If the call is originating from within the SL-1 system, these two
fields are absent.

Calls Waiting
Indication

2.10 This lamp on the agent’s set is intended to inform each agent
assigned to the ACD-DN that the number of calls in the assigned
ACD-DN call queue has exceeded a customer-specified threshold value,
and that call handling should be speeded up. The lamp shows the status
of the call queue and can assume any one of four states. The key
associated with the lamp has no function. The four lamp states are:

l Dark. There are no calls waiting.

@  Steadily Lit. There are calls waiting. The ACD-DN can receive calls
overflowed from another ACD-DN.

8 Slow Flash. There are calls waiting. The ACD-DN cannot receive
calls overflowed from another ACD-DN.

l Fast Flash. There are calls waiting and some calls are being
overflowed to another ACD-DN (if this option is equipped).

Page 2-3





PRACTICE 553-2671-101

3. SUPERVISOR FEATURES

3.01 The ACD Advanced Features package provides the following
supervisor features in addition to those in the Basic Features package.

AGENT Key 3.02 The AGENT keys are used in conjunction with the OBSERVE
AGENT and CALL AGENT keys to select the specific agent to be
observed/called. The selection of the individual agent may be made
anytime the OBSERVE AGENT lamp or CALL AGENT lamp is lit.
Otherwise any operation of the AGENT key is ignored.

AGENT Lamp 3.03 With the ACD basic features, a steadily lit lamp associated with an
AGENT key means the agent is either handling an ACD  call or is in the
post-call processing mode (i.e., NOT READY lamp lit). The ACD
advanced features provides an option for a Separate Post-Call
Processing (SPCP)  indication on the AGENT lamp. The SPCP option is
enabled/disabled through the ACD overlay program (23). When the
SPCP option is enabled, the AGENT lamp can assume any one of the
following states:

l Dark. The agent position is not manned.

l Steadily Lit. The agent is handling an ACD call.

l Slow Flash. The agent is waiting for an ACD call.

@  Fast Flash. The agent is busy with post-call work (NOT READY
lamp lit) or is engaged in a non-ACD call.

DISPLAY QUEUE Lamp 3.04 When the system is equipped with the ‘advanced features’, the
DISPLAY QUEUE lamp can assume one of the following states:

NOT READY Key

l Dark. No calls waiting for agents.

l Steadily Lit. Calls waiting for agents: ACD-DN can receive calls
overflowed from another queue.

l Slow Flash. Calls waiting for agents; ACD-DN cannot accept calls
overflowed from another queue.

0 Fast Flash. Calls waiting for agents; calls .are  being overflowed to
another ACD-DN queue (if option is equipped).

3.05 The following supervisor feature keys can be used only while the
lamp associated with the NOT READY key is litz

.  OBSERVE AGENT

. CALL AGENT

. ANSWER AGENT

l ANSWRR  EMERGENCY.

3.06 While the NOT READY lamp is lit on the supervisor’s position,
post call-processing time for the position is accumulated unless one of
the key functions is invoked.
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3.07 To receive ACD calls, the supervisor presses the NOT READY key
again (NOT READY lamp goes dark) and is placed in the agent queue
in the normal manner. In this mode (agent), operation of the OBSERVE
AGENT, CALL AGENT, or ANSWER AGENT key is ignored. When a
call is answered on the ANSWER EMERGENCY key, the supervisor
position is automatically switched to the ‘not ready’ (i.e., supervisor)
state.

OBSERVE AGENT Key 3.08 To observe the quality of service being offered to callers, the
supervisor position can be used to monitor calls terminating on the
IN-CALLS key of any agent in the supervisor’s agent group. The
supervisor operates the OBSERVE AGENT key, then the appropriate
AGENT key to activate the feature. A periodic warning tone can be
supplied to the agent being observed but not to the calling party, as a
customer option. This warning tone lasts 256 ms, and is repeated every
16 seconds.

3.09 The supervisor cannot observe an agent who is in conference with
three or more parties. Therefore, if the observed agent is in, or
subsequently goes into a conference, at the time of observation, the
observation is discontinued until the observed agent is in a simple call
again. If the agent activates the ‘call transfer’ feature, any observation
by the supervisor is suspended.

3.10 If the CALL AGENT key is operated by the supervisor while
observing an agent, then the supervisor’s voice path is enabled and a
conference situation exists between the supervisor, agent, and calling
party. Operation of another AGENT key at this stage, disconnects the
supervisor’s speech path and restores the observation mode. Reoperation
of the OBSERVE key or operation of the IN-CALLS key by the
supervisor terminates the OBSERVE function.

3.11 Operation of one AGENT key after another results in observation
of each agent in turn. The agent being observed is identified (by
POS-ID) on the supervisor’s digit display. If any agent being monitored
is found to need the supervisor’s aid, the supervisor can operate the
CALL AGENT key and be conferenced  into the call. During service
observation, any operation of the HOLD key on the supervisor’s set is
ignored. Operation of any other key causes the OBSERVE function to
be terminated.

Supervisor/Agent
Communication

3.12 The supervisor can call an agent by pressing the CALL AGENT
key. The CALL AGENT lamp lights steadily, and the supervisor then

presses the appropriate AGENT key to complete the call. The digit
display shows the called agent’s ACD POS-ID. If the supervisor wishes
to call another agent, this can be done by pressing another AGENT key.
The call to the previous agent is then terminated.

3.13 The CALL AGENT and ANSWER AGENT functions use separate
keys on the supervisor terminal so that the supervisor can call an agent
without first having to answer all the agents attempting to talk to the
supervisor.

3.14 When the supervisor calls the agent, the agent’s SUPERVISOR
lamp flashes, and the agent hears tone ringing from the set speaker. (If
busy or ‘off-hook’, the agent hears a 3-second buzz from the receiver.)
The agent answers the call by pressing the SUPERVISOR key. If the
agent is engaged in a call, the call must first be put on hold by pressing
the HOLD key, before the SUPERVISOR key is pressed.

Page 3-2



PRACTICE 553 -2671401

INTERFLOW Key

Extended Agent
Observe

3.15 If the supervisor wants to conference with the agent and the
customer, it can be done in two ways:

(al the agent can initiate a conference, or

(b)  the supervisor can force a conference as described under
OBSERVE AGENT.

3.16 This feature gives the supervisor the ability to cope with excessive
traf fit by transferring incoming ACD calls to another predesignated
DN either on the same SL-1 or, via the external switching network, to
another machine. Each INTERFLOW key is associated with two ‘target
numbers: an ACD-DN, and an Interflow DN UFDN).  The IFDN can
consist of up to 23 digits and can include any required access code and
asterisk (*) to indicate dialing pause. When the supervisor presses the
INTERFLOW key, incoming calls to the source queue are redirected to
the ‘target’ DN if the source queue is overloaded (using the overflow
threshold set for automatic overflow). The INTERFLOW lamp flashes
until the feature is de-activated.

3.17 The INTERFLOW key supplements the automatic overflow feature.
After the INTERFLOW key is activated, interflow to the target DN
does not occur until all the queues specified for automatic overflow
have been filled past their busy thresholds (BYTH).

3.18 Since interflow should only occur to a lightly-loaded DN, and the
status of the target DN cannot be determined automatically, this status
must be determined verbally by the supervisor. After activating the
interflow feature, the supervisor constantly monitors the status of the
call queues to decide when to disable the interflow by pressing the
INTERFLOW key again.

3.19 Sufficient numbers of outgoing trunks should be available to
handle the expected volume of outgoing trunk traffic when the
INTERFLOW key is activated.

3.20 Extended Agent Observe functions are available on Generic X11
Release 2 and later. This feature provides ACD supervisors with
additional capabilities to control the quality of service offered to callers
and to monitor the overall performances of ACD agents or supervisors.

3.21 The following capabilities are available with the Extended Agent
Observe feature.

IB A supervisor can observe an established ACD, DN, conference or
supervisor call originated/answered at any ACD agent position in the
customer’s operation.

l A supervisor can observe/call any agent in the ACD operation by
first operating the OBSERVE/CALL AGENT key, then dialing the
Position-ID of the agent. (This is in addition to the existing
observe/call agent capabilities.

l A supervisor (with an Allow Observation of Supervisor class of
service) can observe another supervisor in the ACD operation by
entering the observe mode and dialing the Position-ID of the
supervisor to be observed.
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3.22 Limitations. The following limitations apply to observation of an
agent or supervisor:

(a) Only ACD sets (i.e., with an IN-CALLS key defined) can be
observed.

(b) An ACD set cannot be observed if it is idle or if it is already being
observed by another supervisor.

(c)  t” AC;)set  cannot be observed while in the following call states
see :

( 1 ) the call is not yet established

( 2 ) the call is not active (e.g., on hold)

(3) the call is connected to a release link trunk

(4) the call involves an attendant

(5) the call is private line

(6) the call is being transferred

( 7 ) a conference is being set up.

(d) A supervisor’s set cannot be observed if it is in the observe mode.

ie) A supervisor’s set cannot be observed if the observing supervisor
does not have an Allow Observation of Supervisor class of service.

Note: The observation connection is reattempted every 256 ms.
When the call state changes such that observation is allowed, the
observation conference is established.

3.23 If the observe warning tone is specified (ACD  - overlay 231, the
ACD position being observed will be presented with the intermittent
tone.

3.24 Introduction of a dial-access method of observation enables a
customer to eliminate the AGENT key/lamp appearances at a
supervisor’s set. If this is done, the effect on other ACD supervisor
functions is as follows.

(a) The agent status information that is presented by the AGENT
lamps is no longer available.

(b)  The DISPLAY AGENTS key no longer functions.

3.25 In order to eliminate the AGENT key/lamps and maintain
agent-to-supervisor assignments, the SL-1 set service change program
(overlay 11)  is modified to enable the agent’s set to be associated with a
supervisor position. In this way, agent key functions (EMERGENCY,
SUPERVISOR) continue to function as normal.
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3.26 The following intercept treatments apply when a supervisor is
dialing in the OBSERVE or CALL AGENT mode.

l If the ACD set is currently being observed by another supervisor,
busy tone is presented.

l If the dialed Position-ID is invalid, or if the set is not an ACD set,
overflow tone is presented.

l If a supervisor does not have an Allow Observation of Supervisor
class-of -service, and attempts to observe another supervisor,
overflow tone is presented.
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4. OTHER ACD FEATURES

Automatic Overflow 4.01 This feature allows incoming ACD calls to be diverted from the
call queue in which they would normally be placed (called the source
queue) to another queue (the target queue) during busy periods Up to
three target queues may be designated for each source queue. The target
queue that meets the requirements for overflow (i.e., is not itself
handling a volume of calls which exceeds a predefined threshold) is
selected as the queue to which incoming calls are redirected. Overflow
does not occur if none of the overflow queues meets these
requirements. The situation is evaluated for each new incoming call.
Automatic overflow only applies to new calls entering a queue: calls
already in the queue are not transferred to a target queue. Priority calls
that are overflowed to another queue retain their priority status in the
target queue, and the various treatments (RAN, music, etc..) specified
for the source queue remain in ef feet for each call, even though it is
answered in the target queue.

4.02 Three threshold levels must be established for each ACD-DN
involved in ‘automatic overflow’:

l Calls Waiting Threshold (CWTH)

l Busy Threshold (BYTH)

l Overflow Threshold (OVTH).

4.03 These thresholds correspond to the number of calls waiting and
define the boundaries of four operating ranges for each ACD-DN
queue. The four ranges, in ascending order, are light, normal, busy. and
overflow. The threshold levels are set for each ACD-DN during
installation and can be modified by service change or load managemenr.

4.04 The first threshold (CWTH)  sets the upper limit on the ‘light
range. When this threshold is exceeded, the CALLS WAITING and
DISPLAY QUEUE lamps light steadily, and the queue is in its ‘normal
operating range. If a second threshold (BYTH)  is exceeded, the CALL
WAITING lamps flash slowly, and the queue is in its ‘busy’ operating
range.

4.05 If a third threshold (0VTI-I)  is exceeded, the CALLS WAITING
lamps flash quickly, and the queue is put into its ‘overflow’ state. At
this point, a target queue is selected from the list of overflow queues
assigned to the source queue. The overflow queues are considered one at
a time, and the first one which is operating in the ‘light’ or ‘norma!’
range (i.e., BYTH or lower) is selected as the target queue. The call is
then placed in the target queue and does not return to the source queue.
Selection of a target queue is performed for each new call coming into
the source queue. Thus. if a target queue goes beyond its ‘normal’ range
(BYTI-I  exceeded), then another queue may be selected as a target queue.
If an available target queue is not found, the call is returned to its
original position in the source queue.

4.06 Source and target queues must be in the same ACD machine.
Overflow to a target queue outside the SL-1 is described under
‘INTERPLOW  Key’, and is useful when automatic overflow mechanisms
are no longer adequate.
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Call Forcing

4.07 The value that can be assigned to each threshold is independent of
the value assigned to any of the other thresholds. This allows the user
considerable flexibility in configuring queues to match the requirements
of the installation.

4.08 For example, a customer may want to give recorded
announcements and music to all calls except those coming in on WATS
trunks, and yet only have one ACD-DN for answering all calls. This
can be done by creating two queues. All incoming trunks, except WATS,
can be assigned to auto-terminate on ACD-DN XXXX, which has
agents assigned to it, as well as RAN and music, if RAN is defined in
the original ACD queue. A WATS trunk can be assigned to
auto-terminate on ACD-DN Yyyy which has no agents, RAN, or
music. but which has an OVTH set to 0, and has ACD-DN XXXX as
the target queue. A physical set must exist and be in the not ready state
for the WATS ACD-DN Wyy to overflow to ACD-DN XXXX.
(Treatments for Yyyy source queue remain, as the call goes to the
target queue XXXX.)  Thus, WATS calls are answered on the same
ACD-DN as other calls. but receive no answer supervision until the call
has actually been answered by an agent. Other calls receive RAN and
music as required. Figure 4-l illustrates the automatic overflow decision
process.

4.09 Call forcing is an optional alternative to standard manual
answering. This feature is intended to spell up the processing of ACD
calls by automaticallv  presenting the call in an answered state. Thus, if
the call forcing op;on is in effect, the IN-CALLS key need not be
pressed to answer the presented call. If the agent waits for the caller to
disconnect, the agent is then automatically returned to the agent queue.

4.10 An ACD call answered under call forcing can be terminated in one
of the following ways:

l If the caller releases, and disconnect supervision is provided, the
agent is returned to the agent queue automatically after a 2-second
delay and a SOO-ms  tone burst (to permit the agent to press another
key if desired).

l If post-call processing is not required, the agent operates the
IN-CALLS key to force a disconnect and is immediately inserted into
the agent queue.

l If post-call processing is required, the NOT READY key is operated.
When post-call work is done. the IN-CALLS key is operated, and
the agent is inserted into the agent queue.

4.11 In all cases, if there is an ACD call in the call queue, it is
presented to the agent immediately after a 500-ms  tone in the headset.
No ringing tone is heard from the set speaker.
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Music On Delay

4.12 Call forcing can be used with agent sets equipped with either a
headset or a handset:

0 Headset Operation. If an agent set is equipped with a headset or
plug-in handset, the set remains in the off-hook state as long as the
headset or handset is plugged into the lower jack pair on the
left-hand side of the set, and call forcing operates as just described.
If the agent’s headset is disabled or removed, the agent set is put into
the ‘make busy’ mode.

l Built-in Handset Operation. As long as the handset remains
off-hook, call forcing operates as just described. If the handset is
placed on-hook, the agent set is put in the ‘make busy’ mode, and the
MAKE BUSY lamp lights. If the MAKE BUSY key is subsequently
depressed, the MAKE BUSY lamp goes out, the IN-CALLS lamp
flashes, and tone ringing is heard when the next ACD call arrives.
The agent picks up the handset, and answers the call. If the handset
is picked up while the MAKE BUSY key is active, MAKE BUSY is
de-activated, and the call is presented after a 2-second  delay and a
500-ms  tone.

4.13 If the agent wishes to initiate some action during an ACD call, yet
does not want to release the call, then the caI1  can be put on hold by
operating the HOLD key. The IN-CALLS lamp flashes quickly while
the call is on hold. To reestablish the original call, the IN-CALLS key
is operated and the associated lamp becomes steadily lit. Other keys
which put the incoming call on hold are CONFERENCE, TRANSFER,
and SUPERVISOR.

4.14 Music on delay is heard by callers in an ACD queue who are not
hearing Recorded Announcement (RAN) or ringback  tone, but are
waiting in the queue for service. Music on delay is triggered by the end
of each RAN heard by the caller. The music continues until a
subsequent RAN is provided, or the call is answered or abandoned.
ACD calls do not receive music on delay if RAN is not also specified,
or the call was extended to the ACD by an attendant. Music on delay is
provided optionally after the first or second RAN, and between
subsequent RAN,  until the call is either answered or abandoned.

4.15 The music for music on delay is obtained from a music source via
a music trunk (specified in service change), and connected to a
conference circuit pack. Callers experiencing ACD delay are bridged
into the conference circuit via a listen-only path. Each music trunk is
assigned to a specific conference loop (not necessarily dedicated to
music), and each ACD-DN can be programmed for a different music
source (if available).
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1. GENERAL

1.01 The Meridian SL-1 Automatic Call ‘Distribution (ACD)  feature
provides a means of distributing a large number of incoming calls
among a number of telephones (called ACD ‘agent position’). The
incoming calls are served on a firstin first-out basis, and are
distributed to the available agent positions in such a manner that the
agent position that has been idle the longest is presented with the first
call. Read the following practices for more detailed information on the
ACD feature:

553-2671-100 ACD Basic Features

553-2671-101 ACD Advanced Features

AGENT-ID OPTION
(Generic Xl1  R2-b1

ACD SET LOGIN
(Generic X11  R2-k1

553-2671-103

553-2671-103

ACD Load Management

Appendix 1 ACD Load Management with the
Auxiliary Data System (ADS).

1.02 The ACD Management Reporting feature provides the ACD
customer with timely and accurate statistics relevant to the ACD
operation. These statistics, in the form of periodic printed reports or
ongoing status displays, enable the’ customer to monitor changing ACD
traf fit loads, levels of service being provided, etc., and implement
corrective action, where required.

1.03 This practice describes the types of management reports and
displays that are available, and provides the inputs required to request
or schedule these reports.

1.04 This feature provides the ACD customer with the option of
operating in either an Agent-ID mode or Position-ID mode. If the
Agent-ID option is selected, ACD agents must enter a four-digit
Agent-ID code (range 0001 to 9999) before access is allowed to ACD
features (this is part of the ACD set ‘Login’  procedure that must be
performed before access to ACD features is allowed). Statistical
performance data continues to be accumulated on a Position-ID basis,
however, the Agent-ID code of the agent that used the particular
position is reflected in the management reports.

1.05 An SL-1 set equipped at each agent or supervisor position is
prevented from receiving any ACD calls until the set is logged in by the
individual occupying that position. Access to regular Private Branch
Exchange (PBX)  features, however, is allowed once a headset/handset is
plugged into the set; e.g., to make an outgoing call with the DN key.

1.06 The IN-CALLS key on the set is pressed to start the login process.
(Operation of the key is ignored by the system if a headset/handset is
not plugged into the key.) Depending on whether or not the Agent-ID
option is defined, two results are possible.

( a ) If the Agent-ID option is not defined, the LED associated with the
NOT-READY key lights, and the ACD-DN and supervisor position
ID to which the set is assigned, are shown in the digit display of
the set. ACD features are now active on the set, and position
manned time is being accumulated against the position.
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PACD  SET LOGOUT
(Generic Xl1  R2-H

4

(b) If the Agent-ID option is defined then, after the IN-CALLS key is
pressed, a special (interrupted) dial tone is heard. The rl-digit
Agent-ID code must then be keyed in on the dial pad of the set.
(The digits appear on the digit display of the set, if equipped.) The
Meridian SL-1 validates the digits and,

l sends overflow tone to the agent, if the code is not inputted
before normal digit timeout, or the code is invalid or out of
range

l sends busy tone to the agent if another individual is already
logged in with that Agent-ID code.

Note: The configuration record specifies the maximum number of
agents that can be logged into the SYSTEM at any one time
(prompt DAGT in overlay 17).  If an agent, by attempting to log
in, exceeds this threshold, login is not allowed and overflow tone is
presented.

1.07 Removing the headset/handset from a set that is currently logged
in to the ACD operation terminates the access of that set to the ACD
features. This assumes that all agents (on a queue basis) have been given
the option of using headset/handset removals, or activating the MARE
BUSY key. When there is no option, the MARE BUSY key must be
used to logout,  unless there is no MARE BUSY key available for the
individual agent(s). This also assumes no calls are active or ‘on hold
when the headset/handset is unplugged or the handset is placed
on-hook (see ‘Walkaway’ Feature). The moment an agent has logged out
the following events occur:

l the agent position is removed from the ACD agent queue

l all timing against that position stops.

1.08 If the ACD set is equipped with a MARE BUSY key, pressing the
MARE BUSY key will cause a logout.  In this case, the logout occurs
immediately if there is no active call on the IN-CALLS key, or occurs
as soon as the active call on the IN-CALLS key is disconnected.

WALKAWAYlRETURN
(Generic Xl1  R2-k)

1.09 This feature involves the use of the HOLD key in conjunction with
the ‘log-in’ feature. it permits an agent who is logged in to leave the
position (walkaway)  for a period of time, then return to the position
and resume normal operation without going through the login
procedures again; i.e., the headset/handset can be unplugged from the
set without initiating a logout.

1.10 The ‘Walkaway’ feature is in effect under the following conditions:

(a) Direct Call-Processing (DCP)  phase (IN-CALLS LED lid.  In
this phase of operation, voice communication is established
between the agent and a customer. Prior  to removal of the
headset/handset, the agent operates the HOLD key to prevent
release of the customer from the connection. This causes the
IN-CALLS LED to flash at 120 ipm.

(b) Post Call-Processing (PCP)  phase (NOT READY LED lit). In
this phase of operation, the customer has already been released
from the agent position. Operation of the HOLD key causes the
NOT READY LED to flash at 120 ipm.
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AGENT USE OF DN
KEYS

tc) Non-ACD call-handling phase (DN LED iid.  In this condition, a
non-ACD call is connected to the position. Operation of the
HOLD key retains the call connection, and causes the DN LED to
flash at 120 ipm.

1.11 In (a), (b),  and (c), timing is continued during the walkaway  period
in the same category as existed before the walkaway  occurred. Removal
of the headset/handset under any condition other than (a), (b),  or (c)
causes a logout to be initiated for the position.

Note: If the incoming caller disconnects from a held IN-CALLS
or DN key, the set reverts automatically to the NOT READY state
(i.e., Not Ready LED flashes), timing for the prior state stops, and
PCP timing commences.

1.12 When an agent/supervisor returns to a position which is in the
‘Walkaway’ mode, and plugs the headset/handset into the set, normal
operation of ACD features resumes.

1.13 Activation of any DN key will light the associated LED indicatorq
lamp and give dial tone, while an incoming call to that DN will cause
the LED indicator to flash along with audible ringing on the agents set.
This assumes that any and all agents on a queue basis are permitted to
use DN keys or the agents is/are already logged in. If the agent is not
permitted co  use DN keys when not logged in, the LED for incoming
DN calls will flash. However, the agent will not be able to answer the
calls until logged in to the queue. 4
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2. MANAGEMENT REPORTING

MANAGEMENT
REPORT TERMINALS

2.01 Statistical data on the ACD operation can be retrieved from the
Meridian SL-1 via either a Cathode-Ray Tube (CRT) terminal or
Teletypewriter UTY)  at an ACD supervisor or senior supervisor
position. (The  type of terminal used must be HA  RS-232-C compatible,
and support the standard ASCII character set) Typically, the senior
supervisor position and supervisor positions are equipped with CRT
terminals, and a hard-copy printer is provided for the printing of the
periodic management reports.

2.02 ACD Supervisor Terminal. Any ACD supervisor position
equipped with a CRT terminal (or TTY) is presented with an ACD
ongoing status display. This display is updated at specified .(through
service change) intervals of either 30 or 60 s, and reflects the current
status of any combination of ACD-DN (queues). In addition to the
ongoing status display, a supervisor can query the schedules and printing
options (defined by the senior supervisor) for the periodic management
reports. A customer can equip more than one sugervisor position with a
CRT terminal.

2.03 ACD Senior Supervisor Terminal. An ACD senior supervisor
position equipped with a CRT terminal can, in addition to performing
any supervisor function, query, define, or change the printing schedules
and options for the periodic management reports. (The periodic report
schedules and options can also be defined through service change
overlay program 23.) Qnly one ACD senior supervisor position is
allowed per ACD customer.

PERIODIC
MANAGEMENT
REPORTS

Scheduling

Warning Messages

2.04 The periodic management reports can be scheduled to be printed
regularly on the hour, on the half-hour (or on the quarter hour (report
3 for Generic X11 Release 3 or later). When printed, the reports
contain statistics accumulated since the last report printing The periodic
management reporfs  are:

l Agent Group Report (Report 1)

0 Queue Report (Report 2)

0 Trunk Routes Report (Report 3)

l Agent Position Report (Report 4).

2.05 Each printed periodic report (Fig. 2-l)  contains a heading (ACD
customer number, date, time), and warning messages (if any), followed
by the reports that have been specified by the senior supervisor (or
through service change). One or more of the following warning
messages may appear after the report heading:

(a)  ++SCHED CHG**. Schedule Change. This message is printed if the
periodic reporting schedule is changed (by the senior supervisor or
by service change) since the last reporting period.
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Report Data

Calls per ACD DN

(b) **lNIT**.  Initialize. This message is printed if an initialization
occurred since the last reporting period. The periodic reports are
not printed because all data was obliterated by the initialization.
The accumulation areas are zeroed (cleared) to ensure accurate
statistics at the next reporting period.

tc) * * P E R  G T  HR**. This message is printed if the time of data
accumulation since the last reporting period exceeds one hour (e.g.,
if the reporting schedule is set at 08:OO  to 16:OO daily then each
08:OO  report carries this warning message). This message is
important because it indicates that data in some of the reported
fields may be misleading, e.g., the ‘average agents available’ field is
calculated assuming a maximum interval of 60 min. Similarly, other
fields which involve the accumulation of elapsed time may have
overflowed and, thus, are reported inaccurately. Fields which are
affected are ‘busy time’, position manned time’, and ‘CCS usage’.

,

Note: If the calculation of a field requires division, and the
resulting number is greater than five digits, asterisks(*) are printed
instead. This also occurs when the calculation requires division by
zero.

2.06 Tables 2-A through 2-D provide a description of the data
contained in each field of the Agent Group (report l), Queue (report
2) Trunk Routes (report 3),  and Agent Position (report 4) reports
respectively as shown in Fig 2-1.

Note: Data shown in the ‘calls accepted’ field is based on the
following

l If a call is Night Forwarded, it is counted in the ‘interflow’
field for the source ACD-DN in the Queue report.

0 If the Night Forwarded number is an ACD-DN, then call
accepted, answered, abandoned, etc., is reflected in the count
for the destination ACD-DN. The call is not counted as call
accepted, etc., against the source ACD-DN.

l If a call is not Night Forwarded (whether or not Night UN  is
given), it counts as call accepted, answered, etc., against the
source ACD-DN. It will not count under ‘interflow’  in this case.

2.07 The total number of calls per ACD DN equals the total number of
INC CALLS for all trunk routes terminating on the ACD DN. If there
is more than one trunk route the INC CALLS for all trunk routes must
be added together. See Fig 2-1 for INC CALLS per trunk route.

Calls Delayed per ACD
DN

2.08 The number of calls delayed is determined from the ANSWERED
AFT-T field (Fig 2-l). When the value of T is set to a minimal value
such as 1, all calls encountering any delay are counted as having waited.
The definition of calls that waited can be adjusted by changing the
value of I.

2.09 The ABANDONED AFT-T field (Fig. 2-l) indicates the number
of calls that were abandoned because of the delay.

Total Trunk Usage per 2.10 The total trunk usage is indicated by the INC CCS field. See Fig.
ACD DN 2-l.
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ACD 000 1980 02 01 15.: 00

REPT 1
ACD AVG CALLS AVG AVG AVG AVG DN AVG AVG-TIME-POSN
DN AGTS ANSWD ASA DCP PCP WORK WAIT CALLS TIME BUSY MANNED

2222 1 11 7 4 1 5 46 127 0 **** 152 431
5555 1 14 12 25 1 2 6 77 0 **** 180 396

REPT 2
ACD CALLS ABANDONED TSF OVER INTER DELAY-ANN THRESHOLDS
DN ACCPTD NO. AVG.WT TSF T FLOWS FLOWS 1ST 2ND CWTH BYTH OVTH

2222 11 0 **** 100 100 c 0 0 0 2 3 4
5555 15 1 68 100 100 0 0 4 0 3 4 5

REPT 3
ROUTE NO-OF-TRUNKS INC INC OUT OUT ABANDONED ANSWERED
CODE ASSN WORK HPR CALLS CCS CALLS CCS BEF-T AFT-T BEF-T AFT-T

co-9 5 5 2 0 0 0 0 0 0 0 0

REPT 4
POS AGT CALLS AVG AVG AVG.
ID ID ANSWD DCP PCP WAIT

506 1111 2 28 0 67
507 1112 2 67 0 165
508 1113 2 24 9 65
509 1114 3 35 7 147
510 1115 2 57 5 179
501 1116 0 **** **** ****
502 1117 4 13 0 37
503 1118 4 17 1 2 5
504 1119 2 52 2 211
505 1120 4 30 1 102

-DN INC DN OUT
INC TIME OUT TIME
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

BUSY MANNED
TIME TIME

278 412
138 436
298 436
126 436
126 436
236 238
260 436
310 436
110 436
132 436

Fig. 2-l
Format of a Typical Periodic Management Report
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Table 2-A
AGENT GROUP REPORT FIELD DESCRIPTIONS

FIELD DESCRIPTION
TITLE

A C D
D N

A V G
AGTS

Identification. The ACD-DN (up to four digits) is given to identify the
queue.

Average Agents Available. The sum of all the position manned times,
divided by the length of the reporting interval. This statistic is meaningless
in reporting periods that last longer than one hour.

CALLS
ANSWD

ASA

Incoming calls Answered. Peg count of the number of calls entered in the
queue and actually answered by an agent (see Note in 2.06).

Average Speed of Answer. This is the sum of all waiting times for all calls
coming into the queue (and eventually answered), divided by the number of
incoming calls answered on this queue.

A V G

A V G
PCP

A V G Average Work Time. Average time (in seconds) that each agent required to
W O R K serve incoming calls. This includes direct call-processing time.

A V G
‘. WAIT

Average Waiting Time. This is the sum of all - time that an agent was
available to receive an ACD call, divided by ,the number of incoming calls
answered This statistic is meaningless if the number of calls answered does
not exceed the average number of agents available.

D N
Cm

A V G
TIME

Average Direct Call-Processing (DCP)  Time. Average time (in seconds) that
each agent spent handling ACD calls. Handling time is measured as the time
from initial answer of the call to final release of the call. Average DCP
time is the sum of all handling times, divided by the number of inwming
calls answered by the group.

Average Post Call-Processing (PCP)  Time. Average time (in seconds) that
each agent spent ‘not ready’ per incoming call. PCP time is measured from
the time at which the agent goes into ‘not ready’ from DCP, until any event
which removes the agent from ‘not ready’; e.g., pressing the IN-CALLS
key. The average PCP time is the total time accumulated against all NOT
READY keys, divided by the total number of ACD calls answered on this
queue.

Number of DN Calls A peg count of the number of times that agents
initiated or received a call on their individual DN keys. It should be noted
that if an agent uses the conference key to initiate an outside call while
active on the IN-CALLS key, it is not reported as an outside call.

Average Outside Call Time. This is the sum of all times from the initial
selection of the individual DN key to final release of the call, divided by
the number of outside calls. The system only accumulates call time for one
outside call per agent position at a time. This means that if an agent
position has more than one DN key and the agent uses both at once, the
reported DN call time will not be accurate. Agent sets should be configured
with only one DN key unless the customer is willing to forego the accuracy
of DN call statistics.
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Table 2-A Continued
AGENT GROUP REPORT FIELD DESCRIPTIONS

FIELD DESCRIPTION
TITLE

H4yTIMI;N Average Position Busy and Manned Time. The average position busy time is
the sum of all position manned times, minus the sum of all waiting times,
divided by the number of positions which had any position manned time
accumulated against them. A position is considered manned whenever one
of the following conditions exist:

l The MAKE BUSY lamp is dark

l The MAKE BUSY lamp is lit and the position is active on any call

0 The position is in the ‘not ready’ state.
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Table 2-B
QUEUE REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

A C D Identification. Shows the ACD-DN (up to four digits) of the queue being
D N reported.

CALLS
ACCPTD

ABANDONED
NO. AVG.WI’

TSF

TSF
T

OVER
FLOWS

INTER
FLOWS

DELAY-ANN
1ST  2 N D

THRESHOLDS
CWTH BYTH OVTH

Total Number of Calls Accepted. This is the total number of calls which
were placed in this ACD-DN call queue, including any overflows from
another queue (see Note in 2.06).

Number of Abandons and Average Waiting Time of Each. A peg count of
the total number of calls for this queue in which the caller disconnected
before being answered by an agent. The average waiting time of each
abandoned call is the sum of all waiting times for abandoned calls, divided
by the number of calls abandoned in this queue.

Telephone Service Factor. The TSF is a measure of how quickly incoming
calls are being answered. A time CT  seconds) is specified by the customer
either in service change or by using ‘load management’. The system keeps
track of the percentage of incoming calls that are answered or abandoned
befor:  ‘T’ seconds. This figure is the TSF. A value of 100 means that all
calls were answered or abandoned within ‘T’  seconds.

Value of ‘T’  (in seconds) used for the Telephone Service Factor calculation.

Calls Overflowed to Another Queue. A peg count of the total number of
calls which were re-directed to another ACD-DN by using ‘automatic
overflow’.

Calls Interflowed to Another Customer. A peg count of the .total  number
of calls which were removed from this queue, and directed to another
customer via the interflow mechanism (see Note in 2.06).

First and Second RAN Count. Peg counts of the number of calls which
received first and second recorded announcement treatment during the
reporting period.

Automatic Queue Overflow Thresholds. These are the three thresholds
associated with ‘automatic call queue overflow’ (see 553-2671-101):
Call-Waiting threshold, Busy threshold, and Overflow threshold.
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T a b l e  2 - C
TRUNK ROUTES REPORT FIELD DESCRIPTIONS

FIELD DESCRIPTION
TITLE

ROUTE
CODE

NO-OF-TRUNKS
ASSN WORK HER

INC
CALLS

I N C
CCS

ELi

ABANDONED
BEF-T AFT-T

ANSWERED
BEF-T AFT-T

Trunk Route Identification. Give the trunk route access code and the trunk
route type: i.e., CO,FX, WATS - all generics. (DID, CCSA, TIE Generic
X11 Release 3 and later.)

Number of Trunks. This statistic shows a snapshot of the numbers of
trunks assigned, working, and set as priority at the time of report
generation:

l ASSN. The number of trunks (including non-ACD trunks, if any)
currently assigned to the trunk route

l WORK. The number of trunks (including non-ACD trunks, if any) that
are currently enabled

l HPR. The number of trunks currently given ‘priority’.

Total Number of Incoming Calls Offered. This is the total number of calls
that came in on this trunk route (including ron-ACD calls, if any) during
the report period.

Total Incoming Traf fit. This statistic gives the total incoming trunk traf fit
for the trunk route (in CCS)  between seizure and disconnect (including
non-ACD calls, if any).

Total Outgoing Calls. The total number of calls outgoing on this route
during the report period. By definition, these are non-ACD calls, but could
include outgoing calls made from the DN keys of the ACD agent positions.

Total Outgoing Traffic. This figure shows the outgoing call traffic (in CCS)
on the trunk route.

Calls Abandoned. Two peg counts of calls abandoned showing how many
were abandoned before and after the TSF time ‘T’.  The value used for ‘T
depends on the trunk involved and on which queue that trunk terminates.

Number of Calls Answered. Two peg counts of the number of calls
answered before and after the time ‘T’ used for TSF. The value used for ‘T
depends on the trunk involved and on which queue that trunk terminates.
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Table 2-D
POSITION REPORT FIELD DESCRIPTIONS

FIELD DESCRIPTION
TITLE

POS
I D

Identification. Shows the ACD PGS-ID of the agent being reported.

CALLS
ANSWD

Incoming Calls Answered at this Position. A peg count of the number of
calls answered at this position in the reporting period.

A V G

A V G
+PCP

Average Direct Call - Processing (DCP)  Time. Average time, in seconds,
that this position spent handling incoming ACD calls. Handling time is
measured as the time from initial answer of the call to final release from
an agent. The average DCP time is the total of all the handling times,
divided by the number of calls answered at this position.

Average Post Call-Processing Time. This is the average time, in seconds,
that this position spent in the ‘not ready’, or ‘login’,  state related to each
ACD call answered by that position.

A V G
WAIT

D N Total number of incoming calls on the agent’s DN key(s) during the report
I N C period.

INC
TIME

D N
OUT

BUSY
TIME

MANNED
TIME

Average Waiting Time. This is the sum of all times that the position was
available to receive ACD calls, divided by the number of ACD calls
answered at this position.

Total duration (in seconds) of all incoming calls on the agent’s DN key(s)
during the report period, timed from answer to final release of the call.

Total number of outgoing calls on the DN key(s)  during the report period.

Total time (in seconds) of all outgoing calls on DN key(s)  during the report
period, timed from the initial seizure of the DN to final release for each
call.

Total Position Busy Time. This is the total position manned time, minus the
total waiting time (in seconds).

Total Position Manned  Time. This figure is the total of all the following
times for the position in the reporting period. A position is considered
manned when one of the following conditions exist:

l The MARE MARE BUSY lamp is dark

l The MARE MARE BUSY lamp is lit and the position is active on any
call

l The position is in the ‘Not Ready’ state.
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DISPLAY
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2.11  The ongoing status display (Fig. 2-2) is presented on the CRT
display, and updated either every 30 s or every 60 s (as specified
through ACD service change). Table 2-E describes the fields shown in
the display.
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ACD #CALLS #POS tpos #POS fPOS #POS
DN TSF ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 2 0 1 0 10 0
5555 4 6 120 8 1 10 0 0

ACD #CALLS HPOS #POS #POS #POS #POS
DN TSF ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 2 0 1 0 1 0 0
5555 4 5 184 7 2 2 0 0 0

ACD #CALLS #POS #POS #POS i/POS  #POS
DN TSF ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 2 0 1 0 1 0 0
5555 4 4 242 6 3 3 0 0 0

ACD #CALLS fPOS #POS #POS #POS #POS
DN TSk ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 2 0 3 0 1 2 0
5555 4 4 296 5 4 4 0 0 0

ACD #CALLS #POS #POS #POS #POS fPOS
DN TSF ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 2 0 - 3 1 1 1 0
5555 44 296 5 4 4 0 0 0

ACD #CALLS #POS #POS #POS BPOS #POS
DN TSF ASA IN QUEUE MANNED DCP PCP WTG NON-ACD

2222 100 3 0 3 2 1 0 0
5555 4 4 296 5 4 4 0 0 0

Fig. 2-2
Format of a Typical Ongoing Status Display
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Table 2-E
ONGOING STATUS DISPLAY FIELD DESCRIPTIONS

FIELD DESCRIPTION
TITLE

A C D
D N

TSF

ASA

#CALLS Number of Calls in Queue. This is a snapshot of the number of calls
IN-QUEUE awaiting service in this queue, but not yet presented to an agent position.

#POS
MANNED

#POS

#POS
PCP

#POS
WTG

#POS
N O N - A C D

Identification. Shows the ACD-DN of the queue being reported.

Telephone Service Factor. This is the percentage of calls answered or
abandoned before the time ‘T’ (in seconds) programmed for this queue. It is
obtained from the total peg counts accumulated since the last periodic
report time.

Average Speed of Answer. This is the average time, in seconds, that each
answered ACD call had to wait for an answer. It is obtained from the total
(cumulative) counts since the last periodic report time.

Number of Manned Positions. The number of agent positions associated
with this queue for which the MARE BUSY lamp is dark.

Agents Direct Call-Processing The number of agent positions currently
active on their IN-CALLS key (including those which have put their ACD
calls on ‘hold’).

Agents Post Call-Processing. Snapshot of the number of agent positions
currently in ‘not ready’ state.

Positions Waiting Snapshot of the number of agent positions currently
available to receive an incoming ACD call.

Positions on Non-ACD Calls. Snapshot of the number of agents active on
any key other than the IN-CALLS key.

Agent-ID Reporting
(Generic Xl1 R2+)

2.12 If the Short Report and Agent-ID options are defined, the
hourly/half-hourly agent position report (Report 4) shows the
Agent-ID of the agent that occupied the position while the statistics
were accumulated. A new field heading (AGT ID) is added to Report 4
to accommodate this information. The Agent-ID is followed by an
asterisk (*) if an agent with a different Agent-ID logs in to the position
during the reporting interval.

2.13 If, during a reporting interval, a different agent logs in to a
position that was manned previously, a one-line report, termed a Short
Report, is outputted (if so specified in the ACD data block, overlay 23).
This one-line of statistics reflects data accumulated for the previously
logged in agent at that position. Statistics reported for that position in
the hourly/half-hourly position report reflect only data accumulated
for the currently logged on agent. Headings of the Short Report are
identical to those for Report 4.
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System Totals (Generic
X11 R2+)

2.14 A new line of statistics is printed at the end of each
hourly/half-hourly report for Reports 1, 2, 3 and 4. This line of
statistics represents a system total of all data contained in each report.
A line of dashes separates these statistics from the rest of the report.

2.15 Data shown for system totals represent totals of all agents, all
times, all calls, etc., for all ACD-DN/Pos-ID  in the customer’s ACD
operation. Rather than a single line of statistics for each
ACD-DN/Pos-ID, the system total line of statistics reflects the total
n u m b e r  o f  ACD-DN/Pos-ID u n d e r  t h e  ACD-DN/Pos-ID  f i e ld
heading.

2.16 Certain data are not reflected in the system total line of statistics,
too, some data are expressed differently (e.g., minutes rather than
seconds). Following is a summary of those statistics not reported, and
those statistics expressed differently.

(a)

W

(4

(d)

Report 1 - Agent Group. The number shown in the ACD DN
field reflects the total number of ACD-DN. Data for the AVG
AGTS field is not reported.

Report 2 - Call Queue. The number shown in the ACD DN field
reflects the total number of ACD-DN. Data for the TSF T and
THRESHOLDS CWTH BYTH  OVTH fields is not reported.

Report 3 - Trunk Routes. The number shown in the ROUTE
CODE field reflect the total number of trunks that auto-terminate
on all ACD-DN in the customer’s operation. Data for the NO OF
TRUNKS ASSN WORK HPR field is not reported.

Report 4 - Agent Position. The number shown in the POS ID
field represents the total number of Pos-ID in the customer’s
operation. Data for the INC TIME, OUT TIME, BUSY TIME, and
MANNED TIME fields is expressed in minutes. The AGT ID field
is not reported.

Daily Totals (Generic
X11 R2+)

2.17 The customer can schedule Reports 1, 2, and 3 to be outputted at
the end of each daily period Report printout format is the same as that
for the hourly/half-hourly reports. Data shown in the daily reports
reflects data accumulated over the daily reporting period for both totals
and averages. The daily reporting period is defined as the time between
the specified start time and end time of the reports. To accommodate
24-hr reporting, start and end times of 0 hours are supported (i.e., daily
reports will be printed at midnight). The system total line of statistics is
included as part of each daily report.

2.16 Refer to 553-2671-103 for new/changed load management
commands that are available to control these reports.
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3. MANAGEMENT REPORTING COMMANDS

3.01 The periodic management reports can.  be selected and scheduled
for regular printing by the senior supervisor. (Supervisors can query the
printing schedules and options, but cannot alter them.)

ACCESSING THE
COMMAND MODE

3.02 Access to the management reporting command mode is
accomplished by inputting ‘%L’  on the CRT keyboard followed by a
carriage return. The system responds with the prompt ‘>’ to indicate it
is ready to receive management reporting commands.

3.03 When a management reporting command is inputted, the system
responds by printing the current parameters (if any) associated with the
command, followed by a double dash ‘- - ‘.  The double dash is an
indication that input will be accepted to change the existing parameters
or add new parameters associated with the command. (Supervisors do
not receive the double dash after inputting a management reporting
command.)

3.04 If new parameters are to be associated with a command, they are
inputted after, and on the same line as the double dash, followed by a
carriage return. If one or more of the current parameters associated
with a command are to be changed, the current parameters that are
unchanged must be inputted as well as the changed parameter(s), after
the double dash. Example: if current parameters are 1, 2, 4, and
parameters 1, 2, 3 are desired, then 1, 2, 3 must be inputted.

Note: The management reporting commands that can be inputted
at a CRT (or TTY)  by the senior supervisor are shown in this
practice in uppercase characters (e.g., XXXX); system responses are
shown in lowercase characters (e.g., xxxx).

Scheduling Periodic
Reports

3.05 The Select Schedule 6SCH)  command enables the senior
supervisor to define a printing schedule for the periodic management
reports. The format for the command is:

SSCHsdsmedem-  SDSMEDEM
sh eh s - SH EH S
ddddddd- D D D D D D D

where,
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Sd= the starting day (l-31)
sm = the starting month (l-12)
Cd= the ending day (l-31)
em = the ending month (l-12)
sh = the starting hour (O-23)
eh = the ending hour (O-23)
S= the schedule code:

d =

0, means no reports are printed.
1, means reports are printed hourly on the hour.
2, means reports are printed hourly on the half-hour.
3, means reports are printed on the half-hour.
4, means Report 3 is printed every quarter hour. No other
reports are printed.
5, means Report 3 is printed every quarter hour. Other
reports are printed hourly on the hour.
6, means Report 3 is printed every quarter hour. Other
reports are printed hourly on the half hour.
7, means Report 3 is printed every quarter hour. Other
reports are printed on the half hour.
the day(s)  of the week on which the reports are to be
printed:

1, is Sunday
2, is Monday
3, is Tuesday
4, is Wednesday
5, is Thursday
6, is Friday
7, is Saturday

3.06 When the 15 min Report 3 option is selected, the data contained in
this report reflects only the previous 15 min interval, regardless of the
interval selected for other reports.

3.07 The 15 min Report 3 option should not be used in environments
where the averagelength of calls approaches or exceeds 15 min.

3.08 Periodic Reports can also be scheduled by using service change
overlay program 23.

Selecting Print Options 3.09 The Select Print (SPRT)  commands enables the senior supervisor to
specify which of the management reports appear in the scheduled
printing The format for this command is

SPRTwxyz-  W X Y Z

where,

Error Codes

Page 3-2

w,x,y,  and z are the reports to be printed:

1, for the Agent Group Report
2, for the Queue Report
3, for the Trunk Routes Report
4, for the Agent Position Report

3.10 Table 3-A lists the error codes that can appear as a result of
incorrect management reporting commands or system faults.
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Table 3-A
MANAGEMENT REPORTING ERROR CODES

CODE MEANING

ACDOOl

ACDOOZ
A C D O 0 3
ACID010
ACDOll
ACDOl2
ACDOU
ACD014
ACDOlS
ACD016
A C D O 1 7
ACD018
ACD019
A C D O 2 1

ACD022
ACD029
ACDOSO

noisy ACD terminal: disabled since noise threshold
exceeded
too many invalid characters entered on ACD terminal;
disabled since invalid character threshold exceeded
invalid character entered
invalid input character: only blanks allowed
input buffer size exceeded; field too long
unknown command
invalid day: valid range 1 to 31
invalid month, valid range 1 to 12
invalid day-month combination
invalid hour; valid range 0 to 23
invalid schedule; valid range 0 to 3
invalid day of week: valid range 1 to 7
same day cannot be re entered
invalid digit; valid digits are 0 to 9 and *
invalid digit; valid digits are 0 to 9
same report option cannot be reentered
invalid report option
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1. GENERAL

1.01 The Meridian SL-1 Automatic Call Distribution (ACD)  feature
provides a means of sharing a large volume of incoming calls among
several ACD agent positions. Incoming ACD calls are served on a
first-in first-out basis, and are distributed among the available agent
positions in such a manner that the agent position that has been idle the
longest is presented with the first call. The ACD features are more fully
described in the following practices:

553-2671-100 Description of ACD Basic Features

553-2671-101 Description of ACD Advanced Features

553-2671-102 Description of ACD Management Reports

553-2671-104 Description of ACD with an Auxiliary Data
System (ADS).

1.02 The ACD Load Management feature provides customers having
large ACD operations the capability to alter the ACD configuration
(e.g., assignment of agents to ACD-DN) in response to varying ACD
traffic loads. These changes would normally be made on the basis of
statistics obtained from the supervisor’s digit display, or an analysis of
the printed Management Reports (where this option is chosen).

1.03 Each ACD customer can have one supervisor position designated as
a ‘senior supervisor’ position. This position can be equipped with a
Teletypewriter (TTY) or Video Display Terminal (VDT)  for the purpose
of Management Report functions (553-2671-102)  and/or Load
Management functions. The TTY or VDT is connected to the Meridian
SL-1 through a standard Serial Data Interface (SDI)  circuit pack.

1.04 When the TTY or VDT is used for Load Management functions,
the senior supervisor can:

l reassign auto-terminate ACD trunk routes to a different ACD-DN

l reassign an ACD agent position(s) to another ACD-DN

l redefine the ACD night forwarding number

l reassign an ACD agent position to another supervisor

l assign priority or non priority status to ACD trunks

l set the timers and routes for first and second delay Recorded
Announcements (RAN)

l specify a night RAN route

l set the target answer time ‘T’ used to calculate the Telephone Service
Factor (TSF)

l define the ‘target’ queues for automatic overflow

l define the overflow thresholds
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l define the interflow digits

l query the existing parameters of any of the above.

1.05 This practice addresses the input/output commands and system
responses that are possible with the ACD Load Management feature.

Note: If the ACD-ADS feature is equipped, additional Load
Management functions are possible. These additional functions are
described in Appendix 1 to this practice.
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2. LOAD MANAGEMENT COMMANDS

Accessing Command
Mode

2.01 Access to the Load Management functions from a VDT or TTY by
a senior supervisor is accomplished by inputting ‘$L’  on the keyboard,
followed by a carriage return. The system responds with the prompt ‘>’
to indicate it is ready to receive further commands. (If the ACD is
equipped with the Management Reports feature, any current report
display is aborted when ‘$L’  is inputted.) Once the ‘>’  is received, the
appropriate Load Management command can be inputted.

2.02 When a Load Management command is inputted, the system
responds by printing/displaying the current data related to the inputted
command, followed by a double dash (-  -I.  If the senior supervisor
wishes to change the existing data, the new data is inputted (after the
double dash and on the same line), followed by a carriage return. If no
change is required to the existing data, a carriage return leaves the
current data unchanged and responds with the prompt ‘>’  for further
commands. To exit from the Load Management command mode, ‘$L’  is
inputted after the prompt ‘>‘,  followed by a carriage return.

Note: When changing a single data item in a line containing
several data items, all data items preceding the data item to be
changed must be ‘changed’ to their same value before changing the
selected data item.

2.03 Any supervisor position equipped with a VDT or TTY can enter
the Load Management command mode (by inputting ‘%L’,  carriage
return), and query existing parameters (by inputting a Load
Management command), but cannot alter them. The system
prints/displays the existing parameters, but does not print/display the
double dash (-1  to allow further data input. Exit from the mode is via
the command ‘$L’.

2.04 The following conventions are used in the Load Management
commands shown here:

l System outputs are shown in upper-case characters (XXXX);  senior
supervisor (and supervisor) inputs are shown in lower-case characters
(XxXx)

@  Agent positions are identified by their ACD Position-ID (POS-ID)

l Trunk routes are identified by access code and member number

l Queues are identified by ACD-DN.

Query Current Options 2.05 This command (POPT) enables the senior supervisor (or
supervisors) to determine the current options that are in effect for each
(or all) ACD-DN. For each ACD-DN specified, the following
information is given:

e the First RAN Route Number (FRRT)

@  the First RAN Route Time (FRTT)

0 the Second RAN Route Number (SRRT)
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l the Second RAN Route Time (SRTO)

l the Music Route (MURT)

Query Current
Parameters

@  whether or not ‘call forcing’ (FORC)  is in effect

l whether or not ‘observation tone’ (OBTN)  is given to an agent when
being observed by a supervisor

l whether or not the Separate Post Call-Processing (SPCP)  option is in
effect

l the Night RAN Route (NRRT)

l the Night Forwarding Number (NITE),  if defined.

2.06 -The  format for this command is:

POPT xxxx xxxx . . . . xxxx

where,

xxxx = an up to four-digit ACD-DN. Up to six ACD-DN can be
specified, or ALL can be specified to determine the
options applicable to all ACD-DN in the customer’s
operation.

2.07 This command (PPAR)  enables the senior supervisor or supervisors
to query the current parameters associated with each (or all) ACD-DN.
For each ACD-DN specified, the following information is given:

l the maximum number of positions assigned (MAXI’)

l the Telephone Service Factor Time (TSFT),  in seconds

l the Calls Waiting Threshold (TLDA)

l the Busy Threshold (TLDB)

l the Overflow Threshold (TLDC)

l the first overflow ‘target’ queue (SQOl)

l the second overflow ‘target’ queue (SQ02)

l the third overflow ‘target’ queue (SQ03)

l the Interflow number (IFDN).

2.08 The format for this command is:

PPAR xxxx xxxx . . . . xxxx

where,

xxxx = an ACD-DN of up to four digits. Up to six ACD-DN can
be specified, or ALL can be specified to determine the
parameters in ef feet for all ACD-DN in the customer’s
operation.
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Select Route and Trunk
Assignment

2.09 This command (SRTA)  is used to assign the terminating ACD-DN
for an auto-terminate ACD trunk. Changing the terminating ACD-DN
for a trunk, affects only those calls that seize the trunk after the
ACD-DN is changed. The input format for this command is:

SRTA R4C MEM xxxx - XXXX

where,

R A C

M E M

= the route access code of up to 4 digits

= the trunk member number (l-1261

xxxx = the current ACD-DN to which the trunk is assigned

XxXx = the new ACD-DN (up to 4 digits).

Select Trunk Priority 2.10 The senior supervisor can assign individual ACD trunks to priority
Assignment or non priority status with the following command:

SPRI R4C MEM x - X

where,

R A C

M E M

= the trunk route access code (up to 4 digits)

= the trunk route member number (l-1261

X = the current priority assignment (0 = no priority, 1 =
priority)

X = the new priority assignment (0  or 1).

Select Agent Position
Assignment

2.11 The Select Agent Position Assignment (SAPA)  command is used to
change the ACD-DN (queue) to which an individual agent position is
assigned. The agent position must go into or be in Make Busy mode
before the new assignment becomes effective.

2.12 If execution of the command is delayed (e.g., because the agent
position is not in Make-Busy mode), and at the time of execution there
is no room in the ACD position list, an error message is
printed/displayed and the transfer does not take place. More than one
SAPA  command can be outstanding at any one time. If more than one
SAPA  command is outstanding for a particular agent position, only the
final command is effective. The format for this command is:

SAPA  XXXX yyyy - yyyy

where,
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XxXx = the applicable agent Position-ID

Y Y Y Y = The ACD-DN to which the position is currently
assigned

m = the new ACD-DN assignment.

Select Agent to
Supervisor Assignment

2.13 This command (SATS) allows the senior supervisor to reassign an
agent position from an AGENT key on one supervisor position to an
AGENT key on another supervisor position. (AGENT keys are assigned
through the SL-1 set overlay program, 11.) The format for this
command is:

SATS XXXX yyyy zz - Yrry ZZ

w h e r e ,

xXxX  =

YYYY =

z z =

Yyyy =

zz =

the Position-ID of the agent position to be reassigned

the supervisor Position-ID to which the agent
position is currently assigned

the AGENT key on the supervisor’s telephone to
which the agent position is currently assigned

the new supervisor Position-ID (Note)

the AGENT key on the new supervisor’s telephone.

Note 1: Specifying ‘X’  for the new supervisor Position-ID,
removes the agent from the current supervisor without assigning a
new supervisor.

I+

4

First RAN Route
A s s i g n m e n t

Note 2: If a supervisor’s telephone is not equipped with AGENT
keys (option available on Generic XII Release 2 and later), an
asterisk (*) must be input in place of the key number 77, whenever
the SATS command is used to assign/reassign an agent to a
supervisor.

2.14 The First RAN Route Assignment (FRRT)  command is used to
specify (for each ACD-DN) the trunk route access code for the source
of the first Recorded Announcement (RAN).  The format for this
command is:

FRRTXXXXyyyy-  YYYY

w h e r e ,
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XxXx = the applicable ACD-DN (up to 4 digits)

Y Y Y Y = the current first RAN route access code

nYY = the new first RAN route access code of up to 4 digits
(Note).

Note: Specifying ‘x’ for the new RAN route access code, removes
the first RAN feature from the ACD-DN.

First RAN Route Time 2.15 The First RAN Route Time (FRTT)  command allows the senior
supervisor to specify how long (in seconds) an incoming ACD call can
remain unanswered in the queue before being given first RAN.  The
format for this command is:

FRTT  XXXX  yyyy - Yyyy

w h e r e ,

XxXx = the applicable ACD-DN (up to 4 digits)

YYYY = the current first RAN time

ryyy = the new first RAN  time, in seconds (o-2044).

Second RAN Route
Assignment

2.16 The Second RAN Route Assignment WZRT)  command is used to
specify (for each ACD-DN) the trunk route access code for the source
of the second RAN. The format for this command is:

SRRT XXXX yyyy - YYYY

w h e r e ,

XxXx = the applicable ACD-DN (up to 4 digits)

Y Y Y Y = the current second RAN  route access code

m = the new second RAN route access code (Note).

Note: Specifying ‘X’  for the second RAN route access code,
removes the second RAN feature from the ACD-DN.

c
Second RAN Route
Time

2.17 The Second RAN Route Time (SRTO)  command allows the senior
supervisor to specify how long (in seconds), after being given first
RAN,  a call can remain unanswered before being given second RAN.
The command format is:

SRTO XXXX  yyyy - YYW

w h e r e ,

Page 2-5



PRACTICE 553-2671-103

XxXx  = the applicable ACD-DN

Night RAN Route
Assignment

YYYY = the current second RAN time

Yyyy = the new second RAN time, in seconds (O-2044).

2.18 The Night RAN Route Assignment (NRRT)  command allows the
senior supervisor to specify the trunk route access code for the source
of night RAN. The format for this command is:

NRRTXXXXyyyy  - Yrry

where,

XxXx = the applicable ACD-DN (up to 4 digits)

YYYY = the current night RAN access code

yrry = the new night RAN access code of up to 4 digits
(Note).

Note: Specifying ‘x’ for the new night RAN access code, removes
the night RAN feature from the ACD-DN.

Night Forwarding
Number Assignment

2.19 The NITE command allows the senior supervisor to specify an up
to 23 digit number to which ACD calls are to be forwarded when the
ACD is in night service (i.e., all ACD telephones in Make Busy mode).
The format is:

NITE XXXX  yyyy...y  - yyY...Y

where,

XxXx  = the applicable ACD-DN (up to 4 digits)

YYYY-Y  = the current night forward number

yTy...Y  = the new night forward number of up to 23 digits
including the asterisk (*) to indicate a dialing pause,
where required (Note).

Note: Specifying ‘x’ for the night forward number, disables night
forwarding for the ACD-DN.

Automatic Overflow
Target DN

2.20 The following commands allow the senior supervisor to define or
change (for each ACD-DN) the up to three target DN for the
automatic overflow feature. The formats of the commands are:

SQOl  wwww xxxx-XxXx
SQO2 wwww YYYY-=
SQ03 WWWW  zzzz- ZZZZ

where,
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Automatic Overflow
Thresholds

the ACD-DN of the source queue (up to 4 digits)

the current first target ACD-DN

the new first target ACD-DN (Note)

the current second target ACD-DN

the new second target ACD-DN (Note)

the current third target ACD-DN

the new third target ACD-DN (Note).

Note: Specifying ‘x’ for a new target ACD-DN, removes it and
moves the next choice forward, if applicable (e.g., if ‘x’ is
specified for the target ACD-DN for SQO2,  the target ACD-DN
specified for SQ03 becomes the SQ02 target ACD-DN).

2.21 The TLDA. TLDB, and TLDC commands allow the senior
supervisor to adjust the calls waiting, busy, and overflow thresholds
respectively. Note the following:

l Specifying ‘x’ as the new threshold for TLDA, reduces the threshold
to 1, thus lighting the CALLS WAITING lamp when any call is
waiting.

l Specifying ‘X’  as the new threshold for TLDB, reduces the threshold
to 0, thus denying acceptance of any calls overflowed from another
A C D - D N .

l Specifying ‘X’ as the new threshold for TLDC, increases the threshold
to its maximum value (2047)  and prevents any calls from overflowing
out of the ACD-DN.

2.22 The overflow threshold commands are formatted as follows:

TLDA XxXx  yyyy - Yyyy

TLDBXXXXyyyy  - Yyry

TLDCXXXXyyyy  - Yyyy

where,

XxXx  = the applicable ACD-DN (up to 4 digits)

Y Y Y Y = the current threshold value

Yyyy = the new threshold value (0  to 2047).
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Setting lnterflow DN 2.23 This command enables the senior supervisor to specify (for each
ACD-DN) the DN to which ACD calls are to be routed when the
interflow feature is activated. The command format is:

IFDN XXXX yyy...y  - yyY...Y

w h e r e ,

XxXx = the applicable ACD-DN (up to 4 digits)

YYY-Y  =

YYY...Y  =

the current interflow DN

the new interflow DN of up to 23 digits including the
asterisk (*I to indicate a dialing pause (Note).

Telephone Service 2.24 This command allows the senior supervisor to set/change the value
Factor Time of ‘T’ (in seconds) for the TSF. The command format is:

Note: Specifying ‘X’  for the new interflow DN, disables the
interflow feature for the ACD-DN, even though an INT’ERFLOW
key might still be assigned on a supervisor position.

TSFT XXXX yyy - YTY

w h e r e ,

XxXx = the applicable ACD-DN (up to 4 digits)

Y Y Y Y = the current value of ‘T

= the new value of ‘T’ (1  to 510 seconds).

Daily-System Totals 2.25 Two additional commands are available with Generic X11  Release
2. They are available to a senior supervisor which enable statistics for
daily and system totals (553-2671-102)  to be examined. The commands
are DTOT (daily totals) and STOT (system totals).

2.26 DTOT. This command, followed by the desired report number (1,
2, and/or 3),  presents a daily totals report on the senior supervisor’s
terminal. Statistics shown in the report(s) are those accumulated since
the beginning of the current daily period to the current time, and
includes system totals for each requested report. The Position Report
(Report 4)  is not accessible via this command. If a Meridian SL-1
initialization occurred in the reporting period, an IN100 message is
presented preceding the DTOT report.
The command format is:

DTOT X

w h e r e ,

X = report number 1, 2 or 3
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2.27 STOT. This command, followed by the desired report number (1,
2, 3, or 41,  presents a system totals report on the senior supervisor’s
terminal. Statistics in the report(s) are those accumulated since the last
hourly/half-hourly report. If a Meridian SL-1 initialization occurred in
the reporting period, a message so indicating is presented preceding the
STOT report.
The command format is:

STOT X

where,

x= report number 1, 2, 3 or 4.
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3. ERROR CODES

3.01 Table 3-A lists the error codes that can result from incorrect Load
Management commands or system faults. They may be displayed while
load management functions are being performed by a senior supervisor.

Table 3-A
ERROR CODES

CODE MEANING

ACDOOl
ACD002

ACD003
ACD004
ACDOlO
ACDOll
ACDOl2
ACD013
ACD014
ACDO15
ACM)16
ACD017
ACDO18
ACDO19
ACDOZO
ACD021
ACD022
ACD023
ACD024
ACD025
ACD026
ACD027
ACD028
ACD029
ACD030
ACD031
ACD032

ACD033
ACD034

ACD035
ACD036
ACD037
ACD038
ACD039
ACDO40
ACD041
ACD042

ACD047
AcDo48

noisy ACD terminal: disabled since noise threshold exceeded
too many invalid characters entered on ACD terminal: disabled since invalid character
threshold exceeded
invalid character entered
cannot transfer the reported agent to another queue
invalid input character; only blanks allowed
input buffer size exceeded; field too long
unknown command
invalid day; valid range 1 to 31
invalid month; valid range 1 to 12
invalid day-month combination
invalid hour; valid range 0 to 23
invalid schedule: valid range 0 to 3
invalid day of week; valid range 1 to 7
same day cannot be re-entered
too many digits supplied for DN
invalid digits; valid digits are 0 to 9 and *
invalid digit; valid digits are 0 to 9
DN supplied is not a valid ACD-DN
invalid RAN time threshold or timeout
invalid RAN route
invalid threshold values
queue overflow destination cannot be itself
invalid value of ‘T’ in TSF
same report option cannot be reentered
invalid report option
DN supplied is not a valid trunk route access code
route does not auto terminate (for SRTA command, or no members for this route (for
SRTA & SPRI commands)
member number out of range
invalid member number; for SRTA command it could also mean that the member selected
did not have an auto-terminate ACD-DN defined
invalid priority value
no empty position for agent in new queue
DN supplied is not a valid ACD Position-ID
position selected must be an agent, not a supervisor
an agent position can only be moved to a supervisor position, not another agent position
invalid key number
key number not reserved for agent position on supervisor’s telephone
cannot transfer an agent position, currently being
observed by its supervisor, to another supervisor
too many parameters for storage
too many ACD-DN; maximum is 6
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Table 3-A Continued
ERROR CODES

CODE MEANING

CODES ACD049-ACDO55  APPLY TO GENERIC X11  RELEASE 2 AND LATER.

A C D O 4 9
ACDOSO
ACDO51
ACD052
ACD053
ACD054
A C D O 5 5

+  ACD056
4ACDO57

Unable to fulfill request - - system error
Data not available because of initialization
Request for DTOT is outside of current daily reporting period.
Unable to fulfill request - - another report is running
Invalid input for report number
No reports requested for DTOT/STOT
DTOT/STOT  only valid for senior supervisor
High speed link does not exist
High speed link is down
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1. GENERAL

1.01 The Automatic Call Distribution (ACD).  feature allows a Meridian
SL-1 to be arranged so that a number of SL-1 sets - called agent
terminals - share equally in the answering of incoming calls made to
one or more specified ACD  Directory Numbers (ACD-DN). The
incoming ACD calls are placed in an ACD-DN queue, and presented to
agent terminals on a first-in, first-out basis. Similarly, agent terminals
are placed in an agent terminal queue such that the agent terminal that
has been available the longest is the first removed from the queue and
presented with an ACD call. Further information on ACD can be found
in the following practices:

0 553-2671-100 for ACD Basic Features

0 553-2671-101 for ACD  Advanced Features

0 553-2671-102 for ACD  Management Reporting

l 553-2671-103 for ACD Load Management

0 553-2671-104 for ACD with an Auxiliary Data System (ADS).

0 553-2671-105 for ACD Management Reports

1.02 The Meridian SL-1 can be arranged to support customers with only
the ACD feature, or arranged to support both ACD and Private Branch
Exchange (PBX)  features. When the Meridian SL-1 is to serve both
ACD and PBX features, the ACD  requirements should be calculated
first Any remaining system capacity is then used to serve the PBX
customers.

1.03 This practice is used to determine how a customer to be equipped
with the ACD feature can be added to an existing Meridian SL-1, or to
provision an initial Meridian SL-1 dedicated totally to the ACD
feature. This practice gives information on how to calculate and assign:

l the required number of agent terminals

0 the required number of supervisor terminals

0 the ACD trunk traffic

0 the required number of recorded announcement (RAN) trunks

e the required number of music trunks

e the required number of call registers.

1.04 Because the information given here applies only to the ACD
feature, 553-2001-151 or 553-2201-151 should be used in conjunction
with this practice to determine the Meridian SL-1 requirements as a
whole.
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2. ENGINEERING

Traffic Esti.mates
Required

2.01 Initial engineering of the AW feature requires the following
information, which can be obtained either from an estimate provided
by the customer, or estimated based on a comparison of historical
records of other systems equipped with the AW feature and serving
similar applications. If estimates are not available, use the suggested
values shown.

(a)

(b)

(c)

(d)

(e)

(f)

(s)

(h)

(i)

W

(k)

The average number of AW calls offered (AC01  at Average Busy
Season Busy Hour (ABSBH).

The agent average Direct Call-Processing UXZPI  time (suggest 180 s
per AW call for enquiry/reservation applications; 30 s per AW
call for credit verification or directory assistance applications).

The agent average Post Call-Processing (PCPJ  time (suggest 0 s or
30 s per AW call).

The agent total DN (TDN)  time (total time spent by all agents
assigned to an AW-DN on calls other than AW calls) per
manned hour (suggest 360 s).

The High-Day Busy-Hour (HDBH)  to ABSBH ratio (suggest 1.3).

The agent occupancy (suggest 92 percent); e.g., if the traffic load
requires 92 agents, 100 should be assumed (allows for pauses, rest
periods, etc.).

The Average Speed of Answer (ASA)  objective (suggest 10 sl.

The queue time for first RAN, if provided (suggest 20 s).

The percentage of connections to second RAN as a function of
first RAN connections (suggest 30 percent, when required).

The basis for provisioning supervisor positions (suggest one
supervisor per 25 agents). The system maximum is 40 agents per
supervisor.

The proportion of AW calls coming from trunks rather than
internal calls (suggest 100 percent).

Meridian SL-1 Type 2.02 If an initial Meridian SL-1 is being provisioned and the total
number of AW calls to be offered is known, then the type of
Meridian SL-1 required can be determined by comparing the estimated
total number of AW calls offered with the maximum values
applicable for each type of Meridian SL-1 (LE, MS, N, N(QCA%l,  S,
XN,  XL,  XN@CA97)*. Consult the appropriate appendix to
553-2001-151 or 553-2201-151, to determine the most up to date
maximum data.

* LE. MS, N, S,  VLE, XL and XN are trademarks
of Northern Telccom Limited.
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2.03 For the purpose of showing the calculations required for
determining the type of Meridian SL-1 required, this practice will
compare a hypothetical ACD system with the data available at the time
of printing for the following four Meridian SL-1 types:

0 an LE can process 6000/3000  ACD calls per hour at 0.35/0.7  s per
call, or terminate up to 360,000 call-seconds per hour.

l a VLE can process 16000/6400  ACD calls per hour at 0.13/0.33  s per
call, or terminate up to l,gOO,OOO  call-seconds per hour.

@  an XL or XN  can process 35000/14000  ACD calls per hour at
0.06/0.15  s per call, or terminate up to 1.800,000  call-seconds per
hour.

Note: Values shown depend on queuing, recorded announcement,
and answered/abandoned calls assumptions. Note that specific
limits may apply to the Auxiliary Data Link/Auxiliary Processor
configuration, where applicable (553-2671-104).

Calculating Meridian
SL-1 Type
Requirements

2.04 This part outlines the procedures required to calculate the type of
Meridian SE-1 required for the ACD feature. To clarify the concepts
involved, a hypothetical ACD system with the following requirements is
shown in the procedures. Note that calculations which result in a
decimal number are rounded up to the next higher whole number.

(1) Two ACD-DN are required, with ACD-DNl handling 2000 calls
per hour, and ACD-DN2 handling 1500 calls per hour.

(2) Fo r  ACP-DNi:

c l agent average DCP time is 120 s

0 agent average PCP time is 30 s

l agent total DN time is 360 s per hour

0 percentage of trunk calls is 100 percent.

(3) Fo r  ACD-DNT

0 agent average DCP  time is 200 s

0 agent average PCP time is 0 s

l agent total DN time is 1000 s per hour

0 percentage of trunk calls is 50 percent.

(4) Agent occupancy is equal to or less than 92 percent at ABSBH.

(5) The ASA objective is less than or equal to 10s. This comprises 4s
average wait in queue plus 6 s to ring the agent set and answer the
call (reduces to 1 s when the ‘call forcing’ option is used).

(6) Ratio of HDBH to ABSBH traffic is 1.3.

(7) ACD calls delayed 20 s or more receive a 12 s recorded
announcement.
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(8) z;d Et of callers who receive first BAN, also receive
.

(9) Each supervisor monitors 35 agents and both call queues, and each
agent is associated with only one supervisor. Supervisor positions
generate an estimated 10 CCS per position.

(10) A Meridian Sl-1  type VLE is required.

(11) An average of 0.22 s (real time) per ACD call is assumed.

Note: Actual real time per ACD call is dependent on the type of
Meridian SL-1,

Calculating Agent
Traffic and Agents
Required

2.05 Use the following formula to determine the agent traf fit for each
A C D - D N :

AT = (PCWlOO)  x (DCP  + PCP)  x F

where:

Eo
= agent traffic in CCS
= peak calls offered, i.e., AC0  X HDBH to ABSBH ratio

DCP= direct call-processing time per call
PCP = post call-processing time per call
F = the agent DN time factor; i.e., 3600 divided by (3600 minus the
total agent DN (TDN)  time per hour).

2.06 Example.

AT1 = t [ 2000 x 1.3 1 /lOOo)  x (120  + 301 x (3600/  13600-360  I)

= 4290 cc3

AT2 = ( [ 1500  x 1.3 1 /lOO)  x (200  + 0)  x (3600/  I 3600-1000 I)

= 5382 CC3

2.07 Total agent traffic is , therefore, 4290 + 5382 = %72  CCS.

2.08 Once the agent traffic has been calculated, refer to Table 2-A to
ascertain the number of agents required. If the agent traffic is not an
exact multiple of 600 CCS (660  CCS for Enhanced Meridian SL-1 N or
XN 2,  then use the following formula to determine how many agents are
needed:

N A  = AT X B/A

where:

N A  = the number of ACD agents required
AT = the agent traffic

::
= value of agent CCS from Table 2-A which is closest to AT
= the number of agents required for the value A in the table.
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2.09 Example.

NAl = 4290 x (127/4200)

= 130

NA2= 5382 x (164/5400)

= 163

2.10 Then, the total number of agents required is 130 + 163 = 293, and
the average traffic per agent is %72/293  = 33 CCS

Note: If automatic overflow is used between the two queues, then
the total agent traf fit can be used to determine the combined
number of agents required; e.g.,

NA (with overflow) = (AT1 + AT2)  x (B/A)

= 9672 x (290/%00)

= 292

Although there is little difference in this example, a significant
savings in total agents can result from the availability of a larger
(combined) number of answering agents for the combined traf fit
in certain circumstances.
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Table 2-A
NUMBER OF ACD AGENTS REWIRED

AGENT
TRAFFIC

CCS) 20 40
BUSY TIME/CALL (seconds)
80 120 150 200 300 500

NUMBER OF ACD AGENTS REQUIRED

600
1200
1800
2400
3000
3600
4200
4800
5400
6000
6600
7200
7800
8400
9000
9600
10200
10800

20 21 22 22 23 23 24 25
37

:: 73 ;79  74

40 42

;; 5 8  7 5 ii 76 5”; 77 60 ii; 79
91 91 91 92 93 94 iii

109 109 109 109 110 111 113 I94
127 127 127 127 127 128 130 132
145 145 145 145 145 145 147 149
164 164 164 :: 164 164 164 167
182 182 182 182 182 182 184
200 200 200 200 200 200 200 201
218 218 218 218 218 218 218 218
236 236 236 236 236 236 236 236
254 254 254 254 254 254 254 254
272 272 272 272 272 272 272 272
290 290 290 290 290 290 290 290
308 308 308 308 308 308 308 308
327 327 327 327 327 327 327 327

Calculating ACD Trunk
Traffic

2.11 Use the following formula to determine trunk traffic:

-lT = THT x (B/A) x (TF/lOO)

where:

-IT= trunk traffic in CCS
= trunk holding traf fit (PC0 x [ DCP + ASA I)/ 100

g = peak calls offered (AC0 x HDBH to AB!SBH ratio)
DCP = direct call-processing time per call
ASA = average speed of answer
AC0 = average calls offered

ii
= agent CCS from Table 2-B closest to THT
= trunk traffic for value A from Table 2-B

-l-P= percentage of ACD calls from trunks

2.12 Example.

ml = (12000  x 1.3 x (120+10)  I /lOO) x (3240/3000)  x (lOO/lOO)

= 3650 CCS

m2 = ( I. 1500 x 1.3 x (200+10)  I/ 100) x (3773/3600)  x (50 x 100)

= 2150 CCS

2.13 Then the total trunk traffic (TTI is 3650 + 2150 = 5800 CCS.
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Table 2-6
ACD  TRUNK TRAFFIC (CCS,

AGENT
TRAFFIC ONG  TlMElCALL  (seconds)
~CCS) 20 4 0 6 0 120 150 2 0 0 3 0 0 5 0 0

TOTAL TRUNK TRAFFIC Trr)

6 0 0
1200
1800
2 4 0 0
3000
3 6 0 0
4 2 0 0
4 8 0 0
5 4 0 0
6 0 0 0
6 6 0 0
7 2 0 0
7 8 0 0
8 4 0 0
9 0 0 0
9600
10200
10800

841
1702
2579
3251
4 0 2 2
4792
5 5 6 4
6336
7091
7866
8641
9417

10193
10970
11746
12523
13300
14072

7 2 2
1466
2 2 0 9
2 8 9 0
3 5 7 1
4 2 5 2
4 9 3 3 4618
5 6 1 5 5 2 5 5
6 2 8 1 5 8 7 6
6 9 6 6 6 5 1 6
7 6 5 1 7 1 5 6
8 3 3 7 7 7 9 7
9 0 2 3 8438
9 7 1 0 9 0 8 0

103% 9721
11083 10363
11770 11005
12452 11642

6 6 2
1344
1998
2673
3 3 4 6
3982

6 4 7
1 2 9 4
1 9 3 4
2 5 8 7
3 2 4 0
3 8 9 2
4 5 1 3
5 1 3 5
5 7 4 1
6 3 6 6
6 9 9 1
7 6 1 7
8243
8 8 7 0
9 4 9 6

10123
10750
11372

6 3 3
1276
1916
2 5 4 4
3187
3892
4471
5087
5 6 8 7
6306
6925
7 5 4 5
8165
8786
9406

10027
10648
11264

6 2 7
1258
1884
2 5 0 7
3140
3773

6 1 7
1238
1857
2 4 7 4
3098
3711
4 3 3 3

5 0 3 9 4 9 5 6
5 6 3 3 5 5 7 9
6 2 4 6 6 1 8 6
6 8 5 9 6 7 9 3
7 4 7 3 7401
8087 8 0 0 9
8702 8618
9316 9 2 2 6
9931 9835

10546 1 0 4 4 4
11156 1104

6 1 0
1 2 2 4
1832
2447
3057
3666
4281
4 8 %
5 5 0 2
6 1 1 6
6 7 3 6
7344
7 9 4 7
8551
9 1 5 4
9758

10363
10962

Calculating RAN
Traffic and RAN Trunks
Required

2.14 The ‘recorded announcement’ (RAN)  feature does not make use of
conference cards. Each RAN  trunk is connected to only one ACD call
at a time (but only for the duration of the RAN  message). The IUN
machine is wired to one or more RAN trunks which are grouped in
software into trunk routes. ACD calls are connected to these RAN
trunks in a manner directed by the Meridian SL-1 software.

2.15 A continuous RAN source can serve more than one trunk route
and more than one trunk in a route. However, different RAN sources
require different !UN  trunk routes. (Stop/start RAN  machines can
only be assigned to one customer and one RAN  trunk route.) For
example, if the first RAN is different from the second RAN.  they
would have to use different RAN trunk routes. If a RAN is used for
night treatment, and is different from the two delay announcements, it
requires its own RAN trunk route. If, on the other hand. it is decided
to use the same RAN trunk message for second RAN as for first RAN,
then the same RAN trunk route can be used.
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2.46 Use Table 2-C and the trunk holding traffic (THT)  CCS  from
ACD trunk traf fit calculations to determine the number of first RAN
trunks required. If the trunk holding traffic is not an exact multiple of
600 KS,  then use this formula to determine the number of first RAN
trunks required:

NRT= THT X (B/A)

where:

NRT= the number of first RAN trunks required
THT= the trunk holding traffic CCS  as determined in the ACD trunk
traffic calculations

ii
= the value of agent CCS  from the table which is closest to THT
= the number of first RAN trunks required for value A in the table

2.17 Example.

NRTl = 3380 x (12/3000)

= 14 first RAN trunks

NRT2 = 4095 x (10/3600)

= 12 first RAN trunks.

2.18 The number of trunks for the second RAN can be determined by
multiplying the number of first RAN trunks by the specified (or
assumed) factor (e.g., 0.3). This serves as a value to start with, and may
have to be modified as a result of ACD Management Reports data when
available.

2.19 Example.

NRTl requires 1 4 x 0 . 3 = 4 second R A N trunks
NRT2  requires 1 2 x 0 . 3 = 3 second R A N trunks

2.20 Therefore, the total number of RAN  trunks required is 14 -I-  4 +
12 + 3 = 33.

2.21 Assume that the traffic on each RAN trunk is the same as the
individual agent CCS;  i.e., 33 CCS.  Then, the total RAN  trunk traffic
(RT).is  33 x 33 CCS  = 1089 CCS.
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Table 2-C
NUMBER OF FIRST RAN TRUNKS REQUIRED

TRUNK
TRAFFIC TRUNK HOLDING TIME (seconds)
(CC9 2 0 4 0 8 0 128 550 200 3 0 0 5 0 0

RAN TRUNKS REQUIRED

6 0 0
1200
1800
2400
3000
3600
4 2 0 0
4 8 0 0
5 4 0 0
6 0 0 0
6 6 0 0
7200
7 8 0 0
8400
9000
9600
10200
10800

11 5
ii; 16 1: 8
3 9 14 10

:i 17 12
19 14
22 15 1 3
24 15 1 3
28 18
3 1

;:

z:
3 6

5
7
9

11
12

2 6
2 7
2 8
2 9
3 0

1 8
1 9

ii
2 1
2 2

3
5
6

4

ii
9

::
1 3

:5”
1 5
1 6
1 7
1 8
18

zi!
7

ii
9

ii
1 0
1 1
1 2
1 3
1 3
1 4

Calculating Network
Loops Required For
ACD Trunks

2.22 Each network loop can handle a maximum of 600 CCS  (660 CCS
for Enhanced Meridian SL-1 N or XN)  of ACD trunk traf fit. Use the
following formula to determine the number of network loops required:

L = ‘IT/600  or ‘IT/660

where:

kr
= the number of network loops required
= the total ACD trunk traf fit.

2.23 Example.

L = 5800/600

= 10 network loops.

Supervisor Positions
Required

2.24 In theory, one ACD supervisor can monitor 40 ACD agents.
However, if the supervisor is required to handle some ACD calls,  or
perform normal administrative functions, then to assign that supervisor
to 40 agent positions is not practical. Therefore, the number of
supervisors to be provisioned is left to the discretion of the customer.

2.25 For our hypothetical ACD  system, we have arbitrarily assigned 35
agents to each supervisor. Our calculations show that ACD-DNl
requires 130 agents and ACD-DN2  requires 163 agents. Based on 35
agents per supervisor, ACD-DNl would be assigned four supervisors
and ACD-DN2  would be assigned five supervisors.
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Note: Agent-to-supervisor assignments need not be related to
Agent-to-ACD-DN assignments. The customer can choose any
combination or configuration to meet operational needs.

Calculating Network
Loops Required for
Agents, Supervisors
and RAN Trunks

2.26 Use the following formula to determine the number of network
loops required to serve the agents and RAN trunks:

L = (AT + RT1/750

where:

L = the number of network loops required
AT = the total agent traf fit in CCS
RT = the total RAN trunk traffic in CCS  (including second RAN).

Note 1: If (AT + RT) is less than 2000, divide by 600 (or 660 for
Enhanced Meridian SL-1 N or XN)  rather than 750.

Example:

L = (9672 + 1089)/750

= 15 network loops.

Note 2: If agent positions require multiple appearance Directory
Number (DN)  keys, the ‘same loop’ restriction (see Assignment
Guidelines) must be observed, which can result in an increase in
the total number of agent loops required.

2.27 In the majority of cases, one network loop is more than sufficient
to handle any traf fit generated by the supervisor positions. Agents,
ACD trunks, and RAN trunks should not be assigned to a loop which
has supervisor positions assigned to it. Other PBX traffic can be used to
utilize any remaining capacity of a loop which has supervisors assigned
to it. Therefore, a total of 16 network loops are required to serve the
agents, RAN  trunks, and supervisors of our example.

Assignment Guidelines 2.26 Once the quantities of agents, RAN trunks, etc., have been
determined, they can be assigned to the required network loops. Use the
following guidelines to ensure an equal distribution of traffic:

(a)

(b)

(c)

(d)

(4

If the Meridian SL-1 is to serve PBX lines and trunks as well as
the ACD feature, assign the ACD feature requirements first. The
remaining capacity is then assigned to serve PBX lines and trunks.

Agents and RAN trunks should be assigned together on loops
separate from all other traffic. Distribute the agents and RAN
trunks as evenly as possible over all such loops. Assign supervisor
positions to a loop which is not associated with ACD agent traffic.

Assign ACD trunks to dedicated loops (600  CCS  per loop
maximum, i or 660 for Enhanced Meridian SL-1 N or XN I).

Intermix agent positions for the various ACD-DN on each loop, if
applicable.

For multiple network group configurations, assign the ACD agent
and trunk loops over as few network groups as possible to
minimize the possibility of junctor blocking.
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(f) Music and RAN trunks must not be assigned to the same trunk
circuit pack (QPC74).

(g) When assigning music trunks, remember that these trunks cannot
be accessed between network groups; i.e., a call in network group 1
cannot receive music from a music trunk in network group 3. A
music trunk must be provided for each network group which
requires music-on-hold or music-on-delay for callers from that
group. These trunks can, however, be assigned to the same music
route and/or music source if desired.

2.29 Table 2-D shows how the requirements calculated in our example
would typically be assigned.

Table 2-D
ASSIGNING EXAMPLE FOR AGENTS
RAN TRUNKS AND SUPERVISORS

L O O P NAl NA2 NRTl NRT2 SUPVl SUPVZ

:
3

Fi

4
8
9
1 0
11
1 2
13
1 4
l.5
1 6

1 0
1 0

::

::
1 1

;i

::
1 1
1 1
1 1
1 1

2
4

4 5

TOTAL 1 3 0 163 1 8 1 9 4 5

Note: Loops l-7 would be in one network group, and loops 8-15 would be in another network
group in a multiple network group configuration. The loop for supervisors, ACD trunks, and
music conference would also be split between the two network groups.
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Calculating Call 2.30 Use the following formula to determine the number of call
Register Requirements registers required to serve the ACD feature:

NCR=(ITT  xR1  +Y)/Z

where:

NCR= the number of call registers

F
= the total ACD trunk CCS

= the ratio of HDBH traf fit to ABSBH traffic (1.3)
Y= 128 when ACD trunk CCS  is 1400 or less
= 815 when ACD trunk CCS  exceeds 1400
Z = 25.5 when ACD trunk CCS  is 1400 or less
= 33.8 when ACD trunk CCS  exceeds 1400.

2.31 Example.

NCR = ([ 5418 x 1.3 1 + 815)/33.8

= 233 call registers

Note: Each call register occupies space in the unprotected data
store portion of the Meridian SL-1 memory. Refer to
553-2001-151 or 553-2201-151 and the appropriate appendix to
determine how much unprotected memory is required to serve the
call registers, and determine additional call register needs for other
PBX purposes, when applicable.

Conference Packs for
‘Music on Delay’

2.32 Music (via conference) can be provided to calls waiting in an ACD
queue after first and second RAN. The music comes from a*  music
source via a RAN  trunk dedicated to music, and is co~ected  to the
delayed calls via a conference circuit pack in a broadcast mode. The
music trunk constitutes one of the conference parties, and the
remaining parties are calls eligible to receive music-on-delay. The total
conference traf fit for the Meridian SL-1  depends on:

l the number, size, and holding time of multi-party conferences

0 the temporary use of the conference feature by other features: e.g.,
call transfer.

2.33 Because these factors can vary greatly, the total conference traffic
is difficult to calculate exactly. In general, one conference loop is
provided for each half-network group to handle maximum conference
loads and to provide enhanced reliability (see 553-2001-151 or
553-2201-151).

2.34 For ACD, the total expected music traffic depends on:

l the number of calls/hour arriving at the ACD

l the percentage of these calls for which first RAN is anticipated

l the average time that each ACD call connected to music has to wait
for an agent (minus an allowance for repeat connections to second
RAN, where applicable).
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2.35 Unexpected increases in ACD traffic or answering delay, can cause
great increases in the percentage of calls connected to RAN. This, in
turn, can cause a sharp increase in the number of calls being
conferenced into ‘music on delay’. For this reason, the music feature is
designed on a ‘worst-case’ basis. 0ne  additional conference loop (per
network group) assigned to ‘music on delay’ is generally sufficient even
for a large ACD system. (Note that this loop can still be used for
non-music conferences, if ports are available at any time.) This
conference loop, in turn, requires one music trunk. Since the music
conference operates in a broadcast mode only, up to 29 calls can be
conferenced with music simultaneously. Note that music cannot be
accessed across network groups.

2.36 Thus, each network group equipped for music should be provided
with at least two conference cards. Each network group containing
trunks or stations liable to receive music must have a music conference
loop with a music trunk assigned to it The music trunks can share the
same music source and be members of the same trunk route. Music
trunks cannot be shared between customers or network groups. Each
music source requires a separate trunk route. All RAN trunks on a RAN
circuit card must terminate on the same RAN machine or music source;
music trunks cannot be on the same card as RAN trunks.

2.37 The conference loop for ‘music on delay’ should be selected from
the lower network loops of a network group. This is because the
Meridian SL-1, when searching for regular conference ports, begins the
search with the higher-numbered conference card, and will, therefore,
minimize conflicts with the music conference(s).

Output Buffer and
Memory Requirements

2.38 Refer to 553-2001-151 or 553-2201-151 and the appropriate
appendix to determine the impact of the ACD feature on Meridian
SL-1 output buffers and memory.
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1. GENERAL

CAPACITY AND
ENGINEERING

1.01 The Meridian SL-1 system is connected to an auxiliary processor
(e.g., minicomputer) when the Automatic Call Distribution-Auxiliary
Data System (ACD-ADS) feature is equipped. (The ACD-ADS feature
is described in 553-2671-104.) The auxiliary processor used for
ACD-ADS applications is the PDP-11  type, manufactured, installed and
maintained by Digital Equipment Corporation (DEC).  Figure l-l shows
a typical ACD-ADS Configuration. The following PDP-11 processor
types can be used with the ACD-ADS feature:

0 MicroPDP-11/73 +I

l PDP-11/23+ (see Part 3)

l PDP-11/44  (see Part 3).

1.02 The purpose of this appendix is to:

provide ordering information for each processor

provide ordering information for peripheral devices that connect to
the processors

provide ordering information for DEC support documentation

detail the required modifications to DEC hardware that must be
perf armed by DEC personnel either at the time of manufacture or
installation of the processor

provide the logical unit configuration and cabling configuration for
each processor and the associated peripheral devices.

Note 1: The auxiliary processor, VDT’s  and printers are orderedq
from Northern Telecom in CANADA and in the USA from
Northern Telecom by Direct Sales Offices, or from DEC by
Northern Telecom Distributors.

Note 2: The customer may contact the local DEC office to request
coordination of delivery, installation, environmental requirements,
warranty and maintenance contract terms for a proposed
installation as appicable. 4

1.03 Reference Appendix 2 to 553-2671-151 for capacity information
and associated engineering requirements.
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r - - - - - - - - - - - - - ACD-ADS Customer Number 1 - - - - - - - - - - - 1
I I

TEL Maintenance Centre ACD
Stations

PBX
Stations

(Optional)

PBX Load
Attendant Management
(Optional1 Teletype

Supervisor
VDTr

(Optional)

Senior
Supervisor

VDT

RepOrtS
Printer

Remote
Maintenance

Teletype
(Opt iona l )  =

I

High-Speed II

ACD Trunks

Admin. Teletype
Meridian SL-1

(Maximum 32 Customers1
Auxiliary Processor

+

--‘BFDial-up
Administration
Port (Optionall

TEL Admin/Traffic
Centre

IOptional)Remote
Admin.qTeletype

(Optional)

(dial- out lo Meridian SL-1
or Auxiliary processor)

IllI. 02901

Dial-up

L----------- ACD.ADS  Customer Number 2 - -

Maximum 16 Input/Output Ports par Meridian SL-1  (including data links to the Auxiliary processor)
Maximum e Supervisor/Senior Supervisor VDT’s  per Auxiliary processor including:

Maximum 1 Senior Supervisor VDT per customer.
Maximum 1 Hard-copy Reports Printer per customer

‘6 for 1 l/23+
16 for 1 l/44 and  11413

. lndrcates  modem or other data equipment which may be required if the distance
exceeds 50 feet (15mt.

------J
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2. ENGINEERING RLS 5.5 AND LATER

ORDERING 2.01 Ordering information and associated documentation is detailed in9
INFORMATION the following Tables and Charts:

O R D E R I N G
MicroPDP-11/73

Support documentation

CONFIGURATION
Logical unit and cabling
for the MicroPDP-11/73

Table 2-A

Table 2-B

Fig. 2-1 and
Fig. 2-2

2.02 Figures 2-l and 2-2 should be referred to, when ordering a
processor to determine the required number of interface cards, cables,
VDT’s  and printers. 4J
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T+Table  2 -A
ORDERING INFORMATiON  FOR THE MICROPDP-11173

Northern Telecom CPC  numbers (A032nnnn  etc.) are listed directly below the DEC ordering code in
the CODE column. These are for items that can be ordered separate from the Basic System (A0326785).
NT Distributors must use the A032mmn  type number when ordering. Quantities marked with an
asterisk are ordered as required.

QUANTITY CODE PROVIDES

1 (Note 1) A0326785 2MB MicroDP-11/73  Basic System, which includes one each
(except TK50  tape) of the following:

@  U/73  processor (2MB  memory)

0 Disk Controller

@  31MB Winchester disk & drive

@  Tape Controller

@  95MB cartridge tape drive

@  8-Line Serial MUX card (5  VDT’s  max.)

0 TK50  cartridge tap  (3  are supplied)

@  24-Port  distribution panel

8 General Operating System Software Licence  (Note 2)

e Integration, Testing, Documentation, Diagnostics (Note3)
(see Table D)

* (Note 4j DHVll-M 8-Line Serial MUX cards (see Fig. 2-l)
A0326786 for ordering requirements

1 LAZlO-AA
A0326790

* TK50-K
A0326789

*

*

4*
Page 2-2

VT220-A2
A0320897

o r

VT220-B2
A0320895

o r

VT220-c2
A0320896

VDT

Reports Printer (r/o  version)

TK50  cartridge tape

- white screen

- green screen

- amber screen
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Table 2-A Continued
ORDERING INFORMATION FOR THE MICROPDP-11173

QUANTITY CODE PROVIDES

VT22K-AA
A0324082

VT22K-AC
A0326788

Bc22D-25
A0326791

BC22D-50
A0326792

BC22D-A0
A0326793

BC22E-25
A0326794

BC22E-50
A0326795

BC22E-A0
A0326796

Language Kit

- English (1  per VDT)

- French (1 per VDT)

Cables

Printer/VDT  cable 25 ft (7.62 m) see Fig. 2-2

Printer/VDT cable 50 ft (15.24 m) see Fig. 2-2

Printer/VDT  cable 100 ft (30.48 m) see Fig. 2-2

HSL/LSL  cable 25 ft (7.62 m) see Fig 2-2

HSL/LSL  cable 50 ft (15.24 ml see Fig. 2-2

HSL/LSL  cable 100 ft (30.48 m) see Fig. 2-2

Note 1: This MicroPDP-11/73  configuration has been carefully designed by both Northern
Telecom and DEC. It is designed to serve all ACD-ADS (ACD-D)  applications, regardless of
size. The MicroPDP-11/73  processor has all the capabilities of the PDP-11144

Note 2: This is the Right-To-Use (RTU)  fee paid to DEC for the use of DEC’s  proprietory
operating system software (RSX11M-k).

Note 3: This MicroPDP-11/73  system is completely assembled, integrated and factory tested
prior to shipment.
Documentation provided is listed in Table 2-B. The diagnostics provided include all the required
programs to successfully install and troubleshoot the MicroPDP-11/73  system to the board level.
The MicroPDP-11/73  is a board swap device; either the customer or the DEC Field Service can
diagnose a faulty system and determine the failing part from the supplied diagnostics. A
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r 2.03 The customer will specify that DEC must configure the device and
vector addresses on the DHVU cards. The addresses and the associated
switch settings are as follows:

Note 1: All switch settings not shown as ON for each individual
address are set to OFF.

Note 2: All vector address switch settings are located on the E43
switch.

Note 3: All device address switch settings are located on the E58
switch. except the TTll-20  setting of switch 1 which is located on
the E43 switch.

DEVICE P O R T VECTOR VECTOR DEVICE DEVICE
ADDRESS SWITCH ADDRESS SWITCH

SETTINGS SEITINGS
ON ON

DHVll-M TTl-10 3 0 0 160440DHVll-M I-Ill-20 3 1 0 t:s 160460 : : 1
DHVll-M -IT21-30 3 2 0 4 5 7 160500 5 7
RQDX3 Note 4 172150 Note 5
TQK50 Note 4 174500 Note 5

Note 4: The interrupt vector address for this card is set under
factory control.

Note 5: The device addresses for the RQDX3 (tape control) and
the TQK50  (disk control) cards are set at the factory by the use of
jumpers installed on locations A2 through Al2 on both cards.
These device address jumpers are as follows:

RQDX3 - jumpers are on A12,AlO,A6,A5,&A3,  all others are
removed.

4
TQD50  - jumpers are on A12,All,AS,&A6,  all others are
removed.
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r
/licro PDP-11/73

MUX
Card

DHVll-  M

DHVll-  M

DHVll-M

RLS 5.5 and later

J a c k

Note 1

Jl
JZ
53

J4

J 5
J6
57
56

Jl
52

53

54
J5

J6
57
J 6

Jl

JZ
53

54
55

J6

57
56

Logical Unit
Designation

T-f-0

TTl
T-i-2
l-r3

T-r4

l-T5
lT6
T-I-7
T-r10

lTl1
l-r12

Tr13

l-r14
TT15

TT16
T-v-17
l-r20

l-r21
l-r22
TT23

lT24
l-?-25
l-r26
TT27
Trio

(iaudI

300

6500
300

1266

2W/4600

2W/46W
260/46W
2ow6W

4600

4500
4600

4800
4500
4800

4600
4600
46QO

4800
4808
4800

4600
4600

Notes:

1. This jack is located on the System Unit (SU).

2. Printers are assigned on a one per customer basis starting at TT3.
VDTs  are assigned starting at the first free port after the last
assigned printer.

3. With more than one printer defined in a multi-customer environment,
all the VDTo will have to move down the appropriate amount.
e.g. With 5 printers, lTl0  = VDT #l,  lT27  = VDT #16.

(III. 553-1007)

-151

9

Function

LowSpeed  Link (LSL)

High-Speed Link (HSL)
Admin Port/N LOAD

Printer # 1

Printer # 2/VDT

Printer # 3/VDT

Printer #4lVDT
Printer # 5/VDT
!%pare/VDT

!+are/VDT
Spare/VDT

Spereff DT

Spare/VDT
SpereAIDT

SperelVDT
Spare/VDT
Spare/VDT

Spere/VDT

SpareJVDT
Spare/VDT

are.
Sprre
Spere

+-a

Fig. 2-1
MicroPDP-11173  Logical Unit Configuration RLS 5.5 and later

4J
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I+

SDI for LSL

SDI for HSL

Admin/NLOAD

Printer

Printer/VDT

Printer/VDT

Printer/VDT

Printer/VDT

Spare/VDT

SparelVDT

Spare/VDT

SparelVDT

Spare/VDT

Spare/VDT

SparefVDT

Spare/VDT

Spare/VDT

Spare/VDT

SparelVDT

Spare/VDT

Spare

Spare

Spare

Spare

Notes: 1. Replace BC22D-X  null-modem cables with BC22E-XX  cables when modems are required.

2. NE-A25MQ-type  standard EIA-RS232C interface cables may be used in place of
BC22E-XX  cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. With more than one printer defined in a multi-customer environment, all the VDTs  will have
to move down the appropriate ammount.  e.g. With 5 printers, lT10  = VDT #l , lT27=  VDT # 16.

4. M = male connector; F = female connector.
( I I I .  553-1008)

Fig. 2-2
MicroPDP-11173  Cabling Configuration RLS 5.5 and later

4
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Table 2-B
PDP-11 SUPPORT DOCUMENTATION SUMMARY

+I

TITLE ORDERING
NUMBER

MicroPDP-11/73  System Manuals
-Owners Manual
-Users Manual
-Technical Manual
-Diagnostic 0X-50)

LA-210 User Guide
VT-220 User Guide

Note  1
*
*
*
*

Note  2
Note  2

Note: 1 One each of the Manuals marked with an asterisk are supplied as
a package with each MicroPDP-11173 system. Additional 3 item
MicroPDP-11/73  Manual packages can be ordered from DEC using Part
number ZYAAA-P5.  The package manuals are of a generic flavour and
include information on the supported options of the MicroPDP-W73  i.e.,
disks, tapes, common devices, etc. and also the required diagnostics to
successfully install and troubleshoot the MicroPDP-11/73  to the board
level.

Note 2: This documentation is supplied with the associated equipment. .
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PERIPHERAL
EQUIPMENT

2.04 The following peripheral equipment devices can be ordered for use
with the ACD-ADS feature:

l ACD supervisor Video Display (VDT)  terminals (connect to the
PDP-11 processor)

l ACD Management Reports printers (connect to the PDP-11
processor)

l ACD Load Management terminals (connect to the Meridian SL-1)

l modems or other data equipment

l connecting cables.

2.05 Supervisor VDT. ACD-ADS can support a maximum of:

l 16 Video Display terminals. The terminal recommended for this
application is the VT-220 (see Table 2-C). The terminal must be
configured to operate at 4800 baud in full-duplex mode.

Page 2-8
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Table 2-C
VT220 TYPE VIDEO DISPLAY TERMINAL

Characteristics:

l Baud rate: 50 to 19,200 b/s

l Format 24 lines ⌧ 80 characters

l Characters: 7 ⌧ 9 dot matrix with descenders

0 Character set: 94 displayable-character ASCII
set and 32-character  special line-drawing
graphics set

l Double width/double height characters

l Standard numeric and function keypads

l Bidirectional vertical scrolling

l Selectable smooth or jump scrolling

l Split-screen capability

l Format: 14 lines ⌧ 132 characters, selectable

Special features

l Monitor tilt button

l 12 in (305 mm) non-glare screen

Ordering Information:

Video Terminals:

VT220-A White phosphor non-glare screen

VT220-B Green phosphor non-glare screen

VT220-C Amber phosphor non-glare screen

0 Normal or reverse screen image

l Adjustable tabs

0 Full-duplex operation

l Keyboard selectable features

l Non-volatile set-up memory

l Cursor control keys

l ANSI/VT52 command modes

l 20 character answerback message

l Selectable XON/XOFF buffer control

l Self-test diagnostics

l plain language set-up menu

0 low profile detachable keyboard.

Country  Kits:

VT22K-AA USA and English-speaking

VT22K-AC French-speaking Canada

Note: Cables are not provided and must be ordered separately. To utilize the printer port the
BCCOS  cable is recommended. The recommended cables for terminal to host connections are as
follows: BCC04 EIA cable for connection to a modem, and BC22D  null modem cable for
connection to a line unit.
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4 2.06 Reports Printer. ACD-ADS supports a maximum of 1 hard-copy
printer per ACD-ADS defined customer (see Table 2-E). The LA21Q
printer is not included in the system package and must be ordered
separately.

PTable  2-E
REPORTS PRINTER

MODEL KEYBOARD PRINT
& QUALITY SPEED

PAPER
FEED

SPECIAL
FEATURES

LA210- (AC)French
Canada
AQ English
Canada
AA USA only

240 cps
Draft
40 cps letter
quality

Friction Plug-in f ants
PC-compatible

4

4

4

2.07 Load Management Terminal. Each ACD-ADS customer can be
equipped with one Load Management terminal (connected to the
Meridian SL-1).  The LA210 is preferred but, either the LA100 or
LA120 can be used (see Part 3 Table 3-E). Alternatively, any 20 mA,
RS232-D  and ASCII-compatible device with keyboard may be used.

2.08 The Load Management function can, if desired, be performed
from a VDT that is equipped as a senior supervisor position. This
requires that a suitable customer-provided switching device be equipped
to enable the senior supervisor to select between the ACD status display
function of the auxiliary processor and the Load Management function
of the Meridian SL-1. (Alternatively, the Meridian SL-1 Lanstar Data
Service feature can be used to provide this switching function.) A
cabling arrangement to support this option is shown in Fig 2-3. Use of
this option means that a hard-copy record of Load Management
transactions is not maintained, and ACD status displays are not available
while in the Load Management mode.

2.09 Similarly, the Management Reports printer can be used to perform
a Load Management function as well as being used to print reports.
This option also requires that a suitable customer-provided switching
device be equipped to alternate the functions. Use of this option means
that some management reports may be lost while the printer is switched
to Load Management mode. The lost reports would have to be requested
a second time when the printer is restored to the Management Reports
mode.

2.10 If on-site cabling between VDTs  and the PDP-11 processor
exceeds 50 ft (15  m), the use of Limited Distant Data Sets (LDDS)  is
recommended. If the VDTs  are located in separate buildings from the
PDP-11, an appropriate asynchronous modem and telephone facilities
must be used. Modems are also required if the auxiliary processor’s
maintenance and administration port is to be accessed from a remote
location.
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SL-1 SDI Port for Load 4
M BC22E-XX  F M

Mgmt . F M BC22E-Xx  F Senior Supervisor
> VDT or Mgmt. Reports

M BC22E-XX  F M
PDP-11 Port for VDT

Printer
4 I

,cl‘

or Printer I
Line rcL-JI-J

M = Male Connector
F = Female Connector

Terminator

Customer-Provided
Switching Device

Fig. 2-3
Arrangement to Share Load Management with VDTIPrinter  Functions

DEC ACCESS TO
PROCESSOR

2.11 Digital Equipment Corporation personnel periodically require TTY
access to the auxiliary processor for preventive maintenance purposes.
The Meridian SL-1 maintenance TTY may be used (if a
customer-provided switching device) configured and cabled as shown in
Fig 2-4, is installed. c

CABLING
CONFIGURATION

2.12 Fig. 2-2, shows a typical cabling configuration for the auxiliary+
processor and related peripheral equipment. Follow DEC
recommendations for cable lengths, modem requirements, etc. Ensure
that at the time of processor installation, DEC personnel clearly
designate the processor logical unit number (TTO-TT27)  on all cables.
Ensure that DEC personnel clearly identify logical unit numbers on the
distribution panel of the DHVll- cards for the MicroPDP-11/73 c
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SL-1 SDI Port for LSL TTO on PDP-11

SL-1 SDI Port for TTY SL-1 Maintenance
TTY

M = Male Connector
F = Female Connector Customer-Provided

Switch ing Device

* Note: Cable must be “Null Modem Type”.

Fig. 2-4
Arrangement for DEC to Use the Meridian SL-1 TTY for PDP-11 Maintenance
(bypassing the LSU

Page 2-12



APPENDIX 1 TO 553-2671-151

3. ENGINEERING RLS 5.0 AND EARLIER

CAPACITY AND 3.01 Reference Appendix 2 to 553-2671-151 for capacity information
ENGINEERING and associated engineering requiiements.

ORDERING 3.02 Ordering information and associated documentation is detailed in
INFORMATION the following Tables and Charts:

ORDERING
PDP-11/23+
PDP-U/44

Table 3-A
Table 3-B

Support documentation Table 3-C

CONFIGURATION
Logical unit and cabling
for the PDP-11/23+
Logical unit and cabling
for the PDP-11/44.

Fig. 3-l through
Fig. 3-4
Fig. 3-5 through
Fig. 3-8

3.03 Figures 3-l through 3-8 should be referred to, when ordering a
processor to determine the required number of interface cards (e.g.,
DZVll-DP,  DZll-DP),  cables, VDT and printers. 4J
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Table 3-A
ORDERING INFORMATION FOR THE PDP-11/23+

QUANTITY CODE PROVIDES

1 SX-RXMMA-EK* PDP-11/23-l- RL-02 based system which includes:

0 11/23-l-  CPU and power supply

0 512 kb PARITY MOS memory (MSVll-PL).

0 Bootstrap module with diagnostics. See Note 2.

l Two single-line asynchronous interfaces: one for the LA120
console terminal (TTO)  and one for LA100 (TTlI.

0 Two RL-02 10.4 Mb removable cartridge disk drives and
controller. See Note 1.

l CPU cabinet (H9642)  and power controller.

l BC22D-25  cable for console terminal.

l Input/output connection panel (H349).

1

As req’d
e

6

2

+

As req’d
+

As req’d
+

As req’d

As req’d
+

As req’d
-a

As req’d LAlOO-CA

MSVll-PL* 512 kb parity MOS memory.

DZVll-DP 4-line asynchronous MUX (with modem control) for logical
units. one card each - See Fig. 3-l (Fig. 3-3 for RLS 4.5 and
later):

RL02K-DC*

BC22E-XX*

VTlOO-AA

VTlXX-AB

VTlXX-AE

and/or

VT220-A/B/C

VT22K-AA

l General Operating System Software Licence.

10.4 Mb cartridge disks (for ACD-ADS applications).

Cable for connection to the SD1  port for the HSL and LSL.
where XX is the cable length. Specify length as required - see
Fig. 3-2 (Fig. 3-4 for RLS 4.5 and later).

Video display terminal (VDT)  for supervisor positions and
senior supervisor position (Table 3-D).

Advanced video option for each VT 100 (provides highlighting
and reverse video capabilities, Table 3-D).

Formed contrast filter for each VT 100.

VDT screen for supervisor positions and senior supervisor
position (Table 2-C).

North American keyboard and documentation for each VT220
(Table 2-C).

LETTERWRITER 100 Hard-copy desk top printer for Load
Management or Maintenance Terminal.
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Table 3-A Continued
ORDERING INFORMATION FOR THE PDP-11/23+

QUANTITY CODE PROVIDES

As req’d LAlOO-ZA LETTERPRINTER  100 - hard copy management reports
printer (receive only - no keyboard).

As req’d LAlOX-SL LA100 terminal stand (optional).

As req’d BC22D-XX Null-modem cable for connection to VDT and printers.
Specify lengths as required.

* denotes items that are always required.

Note 1: Specify that DEC must configure the PDP-U/23+  with DLO: as the top drive and DLl:
as the bottom drive.

Note 2: Specify that DEC must set the Bootstrap Card to ‘auto-boot’ on power-up.

Note 3: Specify that DEC must configure the device and vector addresses on the DZVll  cards
as follows:

DEVICE P O R T VECTOR DEVICE
ADDRESS ADDRESS

su TTO 6 0 177560
s u z-5 3 0 0 176500
DZVll-DP 3 1 0 160100
DZVll-DP TT6-11 3 2 0 160110
DZVll-DP TT12-15 3 3 0 160120

Note 4: If only the vector addresses are set incorrectly the system will attempt to startup, but
will stop generating LL:NNNNNN* followed by the Executive Debugging Tool prompt XDT .
IF the response to XDT is X the system will generate a register dump. XDT will not accept a
wide variety of inputs - see DEC reference manual. The total failure of one of the DZ  cards
would probably cause this situation to occur on reboot.
*L= letter N = number
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DZVl  1 -DP
J 4 TT5 4 8 0 0
Jl TT6 4 8 0 0

DZVl  I-DP

J 2 TT7 4 8 0 0
J 3 TTlO 4 8 0 0
J 4 TTll 4 8 0 0

Jl TT12 4 8 0 0
52 TT13 4 8 0 0
J 3 TT14 1200

Func t ion

Low-Speed L ink  (LSL)

High-Speed L ink  (HSL)
Spare
Printer # 1
VDT#l
VDT#2
VDT#3
VDT#4
VDT#5

VDT#6

VDT#7
~ VDT#8
1 Printer # 3

DZVl  1 -DP

J 4 TT15 1200
Jl TT16 1200

Printer # 4
Printer # 5

J 2 l-r17 3 0 0
J 3 TT20 9 6 0 0
J 4 l - l -21 9 6 0 0

Admin Port (Modem,TTYI
Spare
Spare

Notes:

1. These two jacks are located on the System Unit (SU).

Fig. 3-1
PDP-11123-t Logical Unit Configuration RLS 4.0 and earlier
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PDP-11/23+
SDI  for LSL

SDI for HSL

Spare

Printer # 1

VDT#l

VDT#2

VDT #3

VDT#4

VDT#5

VDT#6

VDT#7

VDT#E

Printer #3

Printer #4

Printer #5
AdminJMaint.
(Modem, TTY)

BCB5-W  Cable Assemblies (Equipped with Card)

Notes:

1. Replaca  BC22D-XX  null-modem cables  with ECPE-XX  cables when  modems are required.
BC22E-XX  and BC22D-XX  cables are ordered from DEC in lengths as required.

2. NE-A25MQtype  standard EIA-RS232C  interface cables may be usad in place of
BC22E-XX  cables. These cables may be ordered from Northern Telecom  in lengths as
required.

3. M = male connector; F = female cnnnector

(III. 01140)

Fig. 3-2
PDP-11/23i-  Cabling Configuration RLS 4.0 and earlier

Page 3-5



APPENDIX 1 TO 553-2671-151

r PDP-11/23+ RLS 4.5 & Later

MUX
Card

DtVl 1 -DP

DZVl  1 -DP

DZVI  1 -DP

DZVI  I-DP

Note 1

Jl

52
53
54

Jl
52

J3
54

Jl
52

53
54

Jl
J2

Logical Unit
Designation

TTO
TTI

TT2

TT3
TT4
TT5

TT6
m

T-l-10
TTll

TT12
TT13

TT14
TT15

Speed
(Baud) Function

300
1200

300

1200

4800
4800

4800
4800

4800
4800

4800
4800
4800

4800

Low-Speed Link (LSL)
High-Speed Link (HSL)

Admin Port/NLDAD

Printer

V D T # l
VDT#2

VDT#3
VDT#4

VDT#B
VDT##6

VDT#7
VDT#8
VDT #9
VDT # 10

TT16
TT17

4800 VDT #I1
4800 VDT # 12

Note :

1. These two jacks are located on the System Unit (SU).

(III. 6375)

Fig. 3-3
PDP-11/23i-  Logical Unit Configuration RLS 4.5 and later
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PDP-1 l/23+

RLS 4.5 & Later

SDI for LSL

SDI for HSL

AdminINLOAD

Printer

VDT#l

VDT#2

VDT#3

V D T  #4

VDT#5

VDT#6

VDT#7

V D T  #8

V D T  #9

VDT#lO

V D T  #ll

VDT i: 12

Notes:

BCOS-W  Cable Assemblies

1. Replace BC22D-XX  null-modem cables with BC22E-XX  cables when modems are
required. BC22E-XX  and BC22D-XX  cables are ordered in lengths as required.

2. NE-A25MQ-type standard EIA-RS232C  interface cables may be used in place of
8C22E-XX  cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. M = male connector; F = female connector.

( I I I .  0 6 3 7 6 )

Fig. 3-4
PDP-11/23-k  Cabling Configuration RLS 4.5 and later
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Table 3-B
ORDERING INFORMATION FOR THE PDP -11/44

QUANTITY CODE PROVIDES

1

1

As req’d

*

6

1
+

As req’d

As req’d

As req’d

As req’d
+

VTlXX-AE

and/or

VT220-A/B/C

As req’d
+

VT22K-AA

As req’d LAlOO-CA

SX-40MMB-EK* PDP-11/44  RL-02  based system which includes:

MSll-PB*

DZll-DP

RL02K-DC*

BCOSC-XX*

VTlOO-AA

VTlXX-AB

l 11/44  CPU and power supply.

0 Bootstrap module with diagnostics. See Note 3.

l MSll-PB  1.0 MB ECC/MOS  Memory.

l Two single-line asynchronous interfaces: one for the
LA120/LAlOO  console terminal (TTO): one for expansion.

e One BC22D-25  E/A cable for console terminal.

l I/O connection panel.

* Two RL-02  10.4 Mb removable cartridge disk drives and
controller. See Note 2.

l Wide CPU cabinet (H9645-EA)  with power controller.

* General Operating System Software Licence.

1.0 MB ECC/MOS Memory.

4-line asynchronous MUX (with modem control) for logical
units, one card each - See Fig. 3-5 and Note 1 (see Fig: 3-7
for RLS 4.5 and later).

10.4 Mb cartridge disks (for ACD-ADS applications).

Cable for connection to the SDI port for the HSL. Specify
length as required - Fig. 3-6 (see Fig. 3-8 for RLS 4.5 and
later). If distance is less than 25 ft (7.5 m). the cable provided
with the DLll-AP  card may be used.

Video display terminal (VDT)  for supervisor positions and
senior supervisor position (Table 3-D).

Advanced video option for each VT-100. (req’d for Bold, Link
etc.

Formed contrast filter for each VT-100.

VDT screen for supervisor positions and senior supervisor
position (Table 2-C).

North American keyboard and documentation for each VT220
(Table 2-C).

LETTERWRITER 100 hardcopy desk top printer for load
management or maintenance terminal.
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Table 3-B Continued
ORDERING INFORMATION FOR THE PDP-11144

QUANTITY CODE PROVIDES

As req’d LAlOO-ZA LETTERPRINTER 100 - hard copy management reports
printer (receive only - no keyboard).

As req’d

As req’d

LAlOX-SL

BC22E-XX

LA100 terminal stand (optional).

Cable for connection to the SD1  port for the LSL, or to a
modem. Specify lengths as required.

As req’d BC22D-XX Null-modem cable for connection to VDT and printers.
Specify lengths as required.

* denotes items that are always required.

Note 1: Specify that DEC must configure DZll card device and vector address switches as
follows:

DZll  -DP

l Device Address: (160020)  switch 2 ON; all the rest OFF

l Vector Address: (310)  switches 1, 3, 4, 7, 8 ON; all the rest OFF

DZll -DP

l Device Address: (160030) switches 1, 2 ON, all the rest OFF

l Vector Address: (320)  switches 1, 2, 4, 7. 8 ON: all the rest OFF.

Note 2: Specify that DEC must configure the PDP-11/44  with DLO:  as the top drive and DLl:
as the bottom drive.

Note 3: Specify that DEC must set the Bootstrap Card to ‘auto-boot’ on power-up.
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POP-1 l/44

Notes:

Logical Unit
Designation

TTO

TTl
TT2

TT3

TT4
TT5

TT6
TT7
TTlO

l-r11

TT12

TT13
n-14

l-r15
TT16
l-r17

I-r20

l-r21

Speed
(Baud) Function

300 Low-Speed Link (LSL)

9600 HSL see Note 3

9600 HSL

1 2 0 0 Printer # 1

4800 VDT#l

4800 VDT#2
4800 VDT#3

4800 VDT#4

4800 VDT#5

4800 VDT#6

4800 VDT#7

4800 VDT#8
1 2 0 0 Printer # 2

1 2 0 0 Printer # 3
1 2 0 0 Printer # 4
1 2 0 0 Printer # 5

3 0 0 Admin Port (Modem)

9600 Spare/N LOAD

1. This jack is located on the System Unit (WI.

2. DLll  -AP previously designated DLl  1 -E.

3. Not used for RLS 3.7X and later.

(III.  01141)

Fig. 3-5
PDP-11/44  Logical Unit Configuration RLS 4.0 and earlier
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PDP-11/44

SDI for LSL

SDI for HSL

Printer # 1

VDT#l

VDT#2

VDT#3

VDT #4

VDT#5

VDT #6

VDT#7

VDT#8

Printer #2

Printer # 3

Printer # 4

Printer # 5

Admin./Maint.
(Modem)

Notes:

1. Replace BC22D-X null-modem cables with 8C22E-XX  cables when modems are required.
BC22D-XX and BC22E-XX cables are ordered from DEC in lengths as required.

2. NE-A25MQ-type  standard EIA-RS232C interface cables may be used in place of
BC22E-XX cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. M = male connector; F = female connector.

Fig. 3-6
PDP-H/44 Cabling Configuration RLS 4.0 and earlier
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r PDP-11/44 RLS 4.5 & Later

MUX
Card

DZll-DP

DZll-DP

DZll-DP

Note 1

Jl
52
53

54

J5

J6
57
J8

Jl
J2

J3

J4
55

J6
J 7
J8

Jl

52
J3

J4
J 5

J 6

57

38

Logical Unit
Designation

TTO

TTl
172
TT3

TT4

TT5

TT6
TT7
TTlO

TTll
TT12

TT13

TT14
TT15

TT16
TT17
TT20

TT21

TT22
TT23

TT24
TT25

TT26

TT27

TT30

Speed
(Baud)

300

9600
300

1200

~ 20014800

200/4800

20014800
20014800

4800

4800
4800

4800

4800
4800

4800
4800
4800

4800

4800
4800

4800
4800

4800

4800

Notes:

1. This jack is located on the System Unit (SU).

2. Printers are assigned on a one per customer basis starting at TT3.

VDTs  are assigned starting at the first free port after the last
assigned printer.

3. With more than one printer defined, the VDTs  will have to move
down the appropriate amount.
e.g. With 5 printers, TTlO = VDT #l, TT27 = VDT #16.

(III. 06377)

Function

Low-Speed Link (LSL)

High-Speed Link (HSL)
Admin Port/NLOAD
Printer # 1

Printer # Z/VDT

Printer #3/VDT

Printer #4/VDT
Printer # WVDT
Spare/VDT

Spare/VDT
SpareIVDT

Spare/VDT

Spare/VDT
SpareiVDT

SpareJVDT
SparejVDT
SpareIVDT

SpareIVDT

SparelVDT
SparelVDT

Spare
Spare

Spare

Spare

Spare

Fig. 3-7
PDP-11/44  Logical Unit Configuration RLS 4.5 and later
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- T T 1 3 M, F 8C22D-XX F
A

TT14 M” F 8C22D-XX
/\

F,

lT15 M, F 8C22D-XX F
n

l-T16 M , ,  F BC22D-XX F
n /

TT17 M, F 8C22D-XX F
n

TT20 M \, F BC22D-XX F
u n
n l-r21 M \I F BC22D--XX F-

J 4
l-l-25 Mv  F BC22D-XX F

J 5 n
l-T.26 M” F BC22D-XX F

J 6 /. m
TT27 M , ,  F BC22D-XX F

57 n
L TT30 M . .
J 8 1  I I . . .

u
I BCO5-  W Cable Assemblies

SDI for LSL

SDI for HSL

Admin/NLOAD

Printer

Printer/VDT

Printer/VDT

Printer/VDT

Printer/VDT

SpareIVDT

SpareIVDT

SparelVDT

SparelVDT

SparelVDT

SpareIVDT

SpareIVDT

Spare/VDT

SoareIVDT

SparelVDT

SpareIVDT

SparelVDT

Notes: 1.  Replace BC22D-X null-modem cables with BC22-XX cables when modems are required.
BC22D-XX and BC22E-XX cables are ordered from DEC in lengths as required.

2. NE-A25MQ-type standard EIA-RS232C interface cables may be used in place of
BC22E-XX cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. With more than one printer defined, the VDTs  will have to move down the appropriate
amount. e.g. With 5 printers, TTlO = VDT #l,  lT27 = VDT #16.

4. M = male connector; F = female connector.
(Ill. 6378)

Spare

Spare

Spare

Spare

Fig. 3-8
PDP-H/44  Cabling Configuration RLS 4.5 and later
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Table 3-C
PDP-11 SUPPORT DOCUMENTATION SUMMARY

TITLE ORDERING
NUMBER

PDP-11/23+  System Manual Note  1
PDP-11/44 System Manual Note  1
LA-210 User Guide Note  1
LA-120 User Guide Note  1
LA-100 User Guide Note  1
VT-100 User Guide Note  1
VT-220 User Guide Note  1

Note 1: This documentation is supplied with the associated equipment.
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PERIPHERAL
EQUIPMENT

3.04 The following peripheral equipment devices can be ordered for use
with the ACD-ADS feature:

l ACD supervisor Video Diplay (VDT)  terminals (connect to the
PDP-11  processor)

e ACD Management Reports printers (connect to the PDP-11
processor)

l ACD Load Management terminals (connect to the Meridian SL-1)

l modems or other data equipment

l connecting cables.

3.05 Supervisor VDT. ACD-ADS can support a maximum of:

l 8  Video Display terminals.

l 16 Video Display terminals (U/44  RLS 4.5 and later). The terminalq
recommended for this application is the VT-220 (see Part 2 Table
2-C); The VT100 (Table 3-D) can be used. The terminal must be
configured to operate at 4800 baud in full-duplex mode. 4
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Table 3-D
VT100 TYPE VIDEO DISPLAY TERMINALS

Characteristics:

l Baud rate: 50 to 19,200 b/s

l Formar 24 lines ⌧ 80 characters

l Characters: 7 x 9 dot matrix with descenders

l Character set: 94 displayable-character ASCII
set and 32-character special line-drawing
graphics set

@  Double width/double height characters

l Standard numeric and function keypads

l Bidirectional vertical scrolling

0 Selectable smooth or jump scrolling

@  Split-screen capability

0 Format: 14 lines ⌧ 132 characters, selectable

Ordering Information

VTlOO-AA Video display terminal and
U.S. power cord and plug.

VTlOO-WA@+‘B) Video terminal with
advanced video, word
processing keyboard, and
U.S. power cord and plug.

l Normal or reverse screen image

l Adjustable tabs

l Full-duplex operation

l Keyboard selectable features

l Non-volatile set-up memory

l Cursor control keys

l ANSI/VT52 command modes

l 20 character answerback message

l Selectable XON/XOFF buffer control

l Self -test diagnostics

VTlOO-W  with
French-Canadian
keyboard.

VTlOO-WE(WF) VTlOO-V  with French
keyboard.

Note: Cables are not provided and must be ordered separately. The recommended cables include
BC22B-xx  for connection to a modem, and BC22D-xx,  BC22E-xx,  and BC22F-xx  for local
connection to a host.
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3.06 Reports Printer. ACD-ADS supports a maximum of 1 hard-copy
printer per ACD-ADS defined customer (see Table 3-E). These printers+
are not included in the system package and must be ordered separately.

Table 3-E
REPORTS PRINTERS AVAILABLE

MODEL KEYBOARD
& QUALITY

PRINT
SPEED

PAPER
FEED

SPECIAL
FEATURES

LAlOO- (CAjKeyboard
send/ receive or
(Wreceive  only

240 cps dot Friction, tractor
matrix sheet optional

Plug-in f ants
PC-compatible

LA120- (DAJKeyboard
send/ receive or
(RA)receive  only

180 cps dot
matrix

Tractor only For high duty cycle
environment

3.07 Load Management Terminal. Each ACD-ADS customer can be
equipped with one Load Management terminal (connected to the
Meridian SL-11.  The LA210 described in Part 2, Table 2-C is preferred+
but, either the LA100 or LA120 can be used (see Table 3-E).+
Alternatively, any 20 mA,  RS232-D  and ASCII-compatible device with
keyboard may be used.

3.08 The Load Management function can, if desired, be performed
from a VDT  that is equipped as a senior supervisor position. This
requires that a suitable customer-provided switching device be equipped
to enable the senior supervisor to select between the ACD status display
function of the auxiliary processor and the Load Management function
of the Meridian SL-1. (Alternatively, the Meridian SL-1 Lanstar Data+
Service feature can be used to provide this switching function.) A
cabling arrangement to support this option is shown in Part 2, Fig. 2-3.~
Use of this option means that a hard-copy record of Load Management
transactions is not maintained, and ACD status displays are not available
while in the Load Management mode.

3.09 Similarly, the Management Reports printer can be used to perform
a Load Management function as well as being used to print reports.
This option also requires that a suitable customer-provided switching
device be equipped to alternate the functions. Use of this option means
that some management reports may be lost while the printer is switched
to Load Management mode. The lost reports would have to be requested
a second time when the printer is restored to the Management Reports
mode.

3.10 If on-site cabling between VDTs  and the PDP-11 processor
exceeds 50 ft (15 m), the use of Limited Distant Data Sets (LDDS)  is
recommended. If the VDTs  are located in separate buildings from the
PDP-11, an appropriate asynchronous modem and telephone facilities
must be used. Modems are also required if the auxiliary processor’s
maintenance and administration port is to be accessed from a remote
location.
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DEC ACCESS TO
PROCESSOR

3.11 Digital Equipment Corporation personnel periodically require TTY
access to the auxiliary processor for preventive maintenance purposes.
The Meridian SL-1 maintenance TTY may be used (if a
customer-provided switching device) configured and cabled as shown in
Part 2, Fig. 2-4, is installed. c

CABLING
CONFIGURATION

3.12 Fig. 3-2 or 3-4 (PDP-11/23-t-),  and Fig. 3-6 or 3-71 (PDP-11/44)+
show typical cabling configurations for the auxiliary processor and
related peripheral equipment. Follow DEC recommendations for cable
lengths, modem requirements, etc. Ensure that at the time of processor
installation, DEC personnel clearly designate the processor logical unit
number (ITO-TT21)  on all cables. Ensure that DEC personnel clearly
identify logical unit numbers on the distribution panel of the DZll-DP
cards for the PDP-11/44.
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SECTION 553-2671-300

1. GENERAL

1.01 This section describes the operation of the

0

Automatic Call Distribution (ACD) feature as
applied to SC1 system. These operations should be
performed as tests after the implementation of the
ACD feature. Satisfactory completion of the tests in
this section confirms that the ACD feature is installed
and operating properly.

0

1.02 This section describes tests only for the ACD
‘Basic Features’. For tests of other features,

consult the appropriate sections in the 553-2671-302
series (see Index, 553-2YY l-000).

e

1.03 The tests. described in this section apply only 0
to SL-1 type telephone sets. NE-500 or

NE-2500 type stations may not bc  used for ACD
agent or ACD supervisor sets. The conducting of
tests in this section may require two people for
efficient completion.

7-. TESTING REQUIREMENTS

2.01 The following requirements must be met
before attempting the test in this section:

0

e Agent terminal installation m u s t  b e
completed as described in station installation
practices (553-2001-211).

Some tests require large numbers of calls to
be placed in the ACD-DN queue unless the
office data is modified. To make these tests
more manageable, it is recommended that
service changeable thresholds be set to very
low values. The thresholds can be reset after
testing. See 553-2001-220 and 553-2001-221
for service change information.

Data modifications and additions for the
ACD feature must be inputted by using
service change programs in 553-2001-220
and 553-2001-221.

SL- 1 telephone set tests in 553-2001-305
should be completed before testing the ACD
feature.

If certain incoming call types (routes) are to
receive priority treatment in the call queue,
calls to the ACD-DN can be modified by the
priority assignments. This should be taken
into account during testing.

The SL-1 must be set up in such a way that at
least three or four simultaneous incoming
calls to the ACD-DN can be readily made by
the testing personnel. This may be
accomplished by the temporary assignment
of tie lines from the CO or another PBX, or
by other methods deemed suitable for that
particular installation.
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SECTION 553-2671-300

3. AGENT FEATURES,

CHART 3-l
NOT READY KEY

STEP PROCEDURE VERIFICATION

4

5

Press the NOT READY key on all agent
terminals associated with ACD-DN.

Originate a call to the ACD-DN.

Press the NOT READY key (i.e., deactivate
the feature) at one agent terminal.

Note: Tone ringing is replaced by a
3-second burst of buzz tone, if agent
terminals are using headset or plug-in
handset.

Press the NOT READY key (deactivating
the feature) at another ACD terminal.

Operate NOT READY key released in
Step 3.

Answer the call which is presented at the
ACD terminal.

Disconnect the call by pressing the NOT
READY key at ACD terminal.

Release NOT READY key at all terminals
and idle all ACD terminals.

The lamp associated with the NOT READY
key is lit steadily at all agent terminals.

Ring-back tone is heard by calling party. Call
is not presented to any agent terminal.

The lamp associated with the NOT READY
key is extinguished. Tone ringing is heard at
the agent terminal. The lamp associated with
the IN-CALLS key flashes at 60 ipm.

The lamp associated with the NOT READY
key is extinguished.

Tone ringing ceases. The lamp associated
with the IN-CALLS key goes out. The lamp
associated with the NOT READY key is lit
steadily. Tone ringing is heard at agent idled
in Step 4. The lamp associated with the IN-
CALLS key flashes at agent terminal
(Step 4).

Ringing ceases. The lam associated with the
IN-CALLS key is Pl‘t  steadily. Voice
connection between caller and ACD position.

Voice connection is broken. The lamp
associated with the IN-CALLS key is
extinguished. NOT READY key is lit
steadily.

The lamp associated with all NOT READY
keys are extinguished. All agent terminal
lamps go out. All agent terminal keys
deactivated.
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SECTION 553-267 l-300

CHART 3-2
DIGIT DISPLAY VERIFICATION

STEP PROCEDURE VERIFICATION

1 Originate a call to the ACD-DN. The lamp associated with the IN-CALLS key
flashes. Tone ringing is heard at one agent

Nore: If agent terminals are equipped for terminal. Digit display indicates:
headset or plug-in handset operation, tone
ringing is replaced by a 3-second burst of (1) Calls within PBX-ACD; DN of the
buzz tone. calling party.

(2) Incoming calls to PBX-ACD;

@trunk access code number (trunk route
member number of the incoming call
allowing the agent to give proper answer
treatment)

2 Agent answers the call.

o trunk member number identifying a
specific trunk within the group of trunks
(may be used for identifying faulty trunks).

The lam
?

associated with the IN-CALLS is
lit steadl y. Ringing tone is removed. 2-way
voice connection. Display remains lit,
indicating trunk access code number and
trunk member number or PBX-DN of the
calling party.

3 Both parties disconnect. The lamp associated with the IN-CALLS key
goes out. Display is removed.

4 Repeat Steps 1 through 3 until a call has been See Steps 1 through 3.
presented to each ACD terminal.
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SECTION 553-2671-300

CHART 3-3
MAKE BUSY KEY

STEP PROCEDURE VERIFICATION

7 Abandon the call.

8 Deactivate all MAKE BUSY keys.

Operate MAKE BUSY key at all agent
terminals (except one).

Originate a call to the ACD-DN.

Operate MAKE BUSY key at the agent
terminal presented with the call from Step 2.

Abandon call originated in Step 2. (Calling
party hangs up).

Night Service on ACD-DN.

Ensure that all terminals assigned to the
ACD-DN have  a  MAKE BUSY key
assigned and that it is activated.

Originate a call to the ACD-DN. Either one
or both of the following can occur, depending
on equipped features:

MAKE BUSY lamp is lit steadily at agent
terminals with MAKE BUSY key activated.

The lamp associated with the IN-CALLS key
flashes. Tone ringing is heard at the agent
terminal without MAKE BUSY lamp lit. If
agent terminals are equipped with headsets or
plug-in handsets tone ringing is replaced by a
3-second burst of buzz tone.

Note: Call is not presented to any agent
terminal with MAKE BUSY key activated.

The lamp associated with the MAKE BUSY
key is lit steadily. Tone ringing ceases. IN-
CALLS lamp goes out. Call will be directed
to night service. (See Step 6).

The lamp associated with each MAKE
BUSY key is lit steadily.

@ If night recorded announcement RAN
equipped, the calling party hears recorded

announcement.

l If call forward for Night Service equipped,
the call is forwarded to a night number
assigned for ACD.

The lamp associated with the MAKE BUSY
key at each terminal goes out.

Note: Night Service treatment may be
optionally specified, see 553-2001-221,
Overlay Program 23.
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SECTION 553-2671-300

CHART 3-4
AGENT DN KEY

Ensure that at least three agent terminals for the ACD-DN concerned are ‘available’ (i.e., MAKE BUSY and
NOT READY lamps dark with no other features activated).

STEP P R O C E D U R E VERIFICATION

1 Originate a call to the ACD-DN. (Do not Call is presented to the first agent where the
answer call at the agent terminal.) lamp associated with the IN-CALLS key

flashes. Ringing or buzz tone is heard at the
first agent terminal.

Press the agent DN key at the first agent
terminal.

At the first agent terminal:

o IN-CALLS lamp is extinguished.

l DN lamp is steadily lit.

l Dial tone is heard. The call originated in
Step 1 is presented to the second agent
terminal at which:

(1) IN-CALLS lamp flashes,

(2) Ringing or buzz tone is heard from
speaker.

At the first agent terminal, dial the agent DN
associated with the second agent terminal.

Lamp associated with DN of the second
agent flashes. Ringing or buzz tone is heard
at the second agent terminal.

At the second agent terminal depress the
individual agent DN key next to flashing DN
lamp.

At the second agent terminal:

l IN-CALLS lamp extinguished.

l Ringing tone ceases ACD call of Step 1
now presented to a third agent terminal.

At third agent terminal:

l IN-CALLS lamp flashes.

l ringing or buzz tone heard.

5 Disconnect all calls in progress. (Release DN All agent lamps go out. All agent terminals
key at the first and second agent terminals idle.
and abandon call originated in Step 1).
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SECTION 553-2671-300

4. SUPERVISOR FEATURES

CHART 4-l
AGENT LAMP

Operation of the AGENT key has no effect on its associated lamp. All AGENT lamps are active simultaneously
and are updated whenever an agent’s status changes.

STEP P R O C E D U R E VERIFICATION

1 Make a call to the ACD-DN for the agent set
concerned.

2 At ringing agent set, either go off-hook or
depress IN-CALLS key.

3 At agent set, depress NOT READY key.

4 At agent set, depress NOT READY or IN-
CALLS key. Do not make any calls to the
A C D - D N .

5 At agent set, depress agent DN key.

6 Put agent position in unmmaned state by
going on-hook and depressing MAKE BUSY
key.

Ringing is heard at agent terminal.

Ringing is silenced. At the ACD supervisor
set under test, the AGENT lamp associated
with the answering agent is steadily lit
(indicating “busy on ACD call”).

At agent set, IN-CALLS lamp goes dark,
NOT READY key is lit. At supervisor set,
AGENT lamp is still steadily lit (indicating
“busy on ACD call”).

At agent set, NOT READY lamp is
extinguished. At supervisor set, AGENT
lamp flashes at 60 ipm (indicating “waiting
for ACD call”).

At ACD set, dial tone heard. At supervisor
set, AGENT lamp winks (indicating “busy
on non-ACD call”).

At agent set, MAKE BUSY lamp is lit. At
supervisor set, AGENT lamp is dark
(indicating “agent set not manned”).
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SECTION 553-2671-300

CHART 4-2
DISPLAY AGENTS KEY

This key does not require an associated lamp.

STEP P R O C E D U R E VERIFICATION

1 Make various sets in the ACD queue busy on
ACD calls, waiting for ACD calls, busy non-
ACD calls, and unstaffed (see Chart 4-l).

2 Depress DISPLAY AGENTS key on Digit display shows count of the number of
supervisor set. agents reporting to this supervisor in each of

4 reported states at the moment of operation
of the DISPLAY AGENTS key. The display
is of the form:

AA-BB-CC-DD

Where:
AA = number of agents busy on ACD calls

(including post-call work time and
including supervisor).

BB = number of agents waiting for ACD
calls (i.e., off-hook or IN-CALLS

key depressed).

CC = number of agents busy on non-
ACD calls.

DD = number of unstaffed agent terminals.

The sum of these numbers is equal to the
number of AGENT keys assigned to this
supervisor set, as well as the supervisor set
itself.
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SECTION 553-267 l-300

CHART 4-3
DISPLAY QUEUE KEY/LAlvIP

Operating the DISPLAY Qx key activates only the digit display. It has no effect on the associated lamp, which is
constantly updated by the system.

STEP P R O C E D U R E VERIFICATION

1 Add calls to the queue, one at a time, while
periodically observing the Qx lamp and
depressing the DISPLAY Qx key and
observing the digit display.

2 Observe the DISPLAY Qx lamp associated
with the queue under test.

3 Depress DISPLAY Qx key associated with
queue under test.

The lamp can assume any one of the
following states:

unlit -  no calls in the queue are waiting for
agents.

lit -  one or more calls are waiting for agents.

Digit display (QSU3 or QSU7 sets only)
shows the status of the queue. The display
takes the form:

AAA-BBB-CCC

Where:
A A A is the number of calls waiting for a free

agent terminal.

BBB

c c c

is the number of agents assigned to
this queue and manned (regardless
of which supervisor they are assigned
to).

is the length of time (in seconds) the
oldest call in the queue has been
waiting for service.

The digit display is updated each time the
DISPLAY Qx key is depressed.
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SECTION 553-2671-300

5. SYSTEM FEATURES

CHART 5-1
AGENT QUEUE VERIFICATION

STEP P R O C E D U R E VERIFICATION

1 Ensure that each agent terminal (ACD
position) assigned to the ACD-DN is idle.

2 Originate a call via an incoming trunk to the
A C D - D N .

Note: If agent terminals are equipped
with headsets or plug-in handsets a buzz
tone of 3 seconds replaces tone ringing at
agent terminals.

3 Answer the call at the called agent terminal
by depressing the IN-CALLS key.

4 Calling party and agent disconnect.

5 Repeat Steps 2 through 4 until call has been
presented to each agent terminal assigned to
the ACD-DN.

6 Originate a call via an incoming trunk to the
A C D - D N .

No keys or lamps on the agent terminal are
activated.

Ringing or buzz tone is heard at one ACD
terminal. IN-CALLS lamp flashes at 60 ipm,
at that agent terminal.

The lamp associated with the IN-CALLS key
is lit steadily. Ringing tone is removed. Voice
connection is set up between the calling party
and the ACD agent.

The lamp associated with the IN-CALLS key
goes out. Voice connection is broken.

See Steps 2 through 4.

Call is presented to the first position call in
Step 2. The lamp associated with the IN-
CALLS key flashes. Tone ringing or buzz is
heard at the agent terminal.

7 Repeat Steps 3 and 4.
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SECTION 553-2671-300

CHART 5-2
CALL QUEUE VERIFICATION

STEP PROCEDURE VERIFICATION

1 Make all agent terminals assigned to the
ACD-DN busy for ACD calls by:

o operating NOT READY key at each
terminal equipped, or

@ completing calls to ACD-DN until each
terminal is engaged, or

e engaging each agent terminal by
comuletinz calls to or originating calls
from’ each agent DN.

2 Originate another call to

3 Originate another call to

Note: If equipped

the ACD-DN.

the ACD-DN.

with recorded
announcement (RAN), calls originated in
Step 3 may receive announcement.

4 Make one agent available to receive ACD
calIs (see Step 1).

Note: If agent terminals are equipped
with headsets, tone ringing is replaced by a
3-second burst of buzz tone.

5 Answer the call ringing at the agent terminal
by depressing the IN-CALLS key.

6 Disconnect from the call answered in Step 5
by depressing the RLS key. Do not answer
the next call at this time.

The lamp associated with the NOT READY
key is lit steadily.

The lamp associated with IN-CALLS ke is
lit steadily. (See Chart 5-1 Steps 2 and 3 .7

The lamp associated with DN key is lit
steadily.

Ringback  tone is heard by the calling party.

Ringback  tone is heard by the calling party.

Lamp lit in Step 1 is extinguished.

Tone ringing is heard at the agent terminal.
The lamp associated with IN-CALLS key
flashes (60 ipm).

The lamp associated with IN-CALLS lamp is
lit steadily. Tone ringing ceases. Voice
connection between the caller (Step 2) and
the agent.

The lamp associated with the IN-CALLS key
is extinguished then flashes again. Tone
ringing is heard at the agent terminal.

Chart Continued
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SECTION 553-2671-300

CHART 5-2 Continued
CALL QUEUE VERIFICATION

STEP P R O C E D U R E VERIFICATION

7 Originate a call to the ACD-DN.

8 At the agent terminal with the flashing lamp
associated with the IN-CALLS key operate:

l NOT READY key, or

l MAKE BUSY, or

e  DN key

9 At another agent terminal allow an ACD call
to be presented. (See Step 1).

1 0 Answer the new call at agent terminal.

11 Disconnect all calls and make all agents idle.
(See Steps 1 and 3).

Ringback  tone is heard by the caller.

The lamp associated with the IN-CALLS key
goes out, and in addition; the lamp associated
with the NOT READY key is lit steadily.

The lamp associated with the MAKE BUSY
key is lit steadily.

The lamp associated with the DN key is lit
steadily.

Lamp lit in Step 1 is extinguished. The lamp
associated with the IN-CALLS key flashes.
Ringing or buzz tone is heard at the agent
terminal.

The lamp associated with the IN-CALLS key
is lit steadily. Ringing tone ceases. Voice
connection between call originated in Step 3
and agent terminal.

No keys or lamps are activated at any agent
terminal.
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SECTION 553-2671-300

CHART 5-3
RECORDED ANNOUNCEMENT VERIFICATION

Before starting this test. take note of the first and second RAN times in effect for the ACD-DN under test. See
553-2001-221, overlay 23. Put all the agent terminal on the ACD-DN into the ‘not ready’ state. Make sure that
at least one agent terminal is not in the ‘make busy’ state.

STEP P R O C E D U R E VERIFICATION

1 Make a call to the ACD-DN. Caller hears ringback. After the fast  RAN
time has elapsed, the caller hears the first
R A N .

After the second RAN time has elapsed, the
caller hears the second RAN. The second
RAN is repeated at each ‘second RAN time’
interval.

2 Press the NOT READY key on one agent
terminal.

The call is presented on the IN-CALLS key
of the terminal. The indications of this (buzz
tone, tone ringing, etc.,) may vary, depending
on whether ‘call forcang’  is in effect or not.

3 Answer the call at the agent terminal (go off- 2-way conversation.
hook and press the IN-CALLS key).

4 Without terminating the call in Step 3 make a Caller hears ringback, then first RAN, then
second call to the ACD-DN. second RAN as in Step 1.

5 Release both calls. Both agent terminals are idle.

Note: RAN delays will be greater than the thresholds assigned in overlay 23 (FRT, SRT) if the ‘delayed
start’ option is in effect (overlay 16).
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SECTION 553-2671-300

CHART 5-4
PRIORITY TRUNKS TEST

STEP P R O C E D U R E VERIFICATION

1 Make all agent terminals assigned to the The lamp associated with NOT READY key
ACD-DN busy to ACD calls by: is lit steadily.

l operating NOT READY key at each
terminal. (Ensure that at least one agent
terminal has the MAKE BUSY
deactivated.)

o completing nonpriority calls to ACD-DN
until each terminal is engaged or,

The lamp associated with IN-CALLS key is
lit steadily. (See Chart 2-l Steps 2 and 3).

l engaging each agent by completing calls to
each agent individual DN.

The lamp associated with DN key is lit
steadily.

2

3

4

Originate a nonpriority call to the ACD-DN.

Originate a priority call to the  ACD-DN.

Note: If e uipped
9

with record
announcement RAN), calls originated in
Steps 2 and 3 may receive announcement.

Make one agent available to receive ACD
calls (see Step 1).

Note: If agent terminals are equipped
with headsets or plug-in handsets tone
ringing is replaced by a 3-second burst of
buzz tone.

5 Answer the call ringing at the agent terminal.

6 Release the (priority) call.

7 Answer the call.

8 Make all agent positions idle.

Ringback  tone is heard by the calling party.

Ringback  tone is heard by the calling party.

Lamp lit in Step 1 is extinguished.

Tone ringing is heard at the agent terminal.
The lamp associated with IN-CALLS lamp
flashes (60 ipm).

The lamp associated with IN-CALLS key is
lit steadily. Tone ringing ceases. Voice
connection between the priority caller
(Step 3) and the agent.

The nonpriority call is now presented to the
same agent terminal. Tone ringing is heard at
‘fi”a”,haegsnt  terminal, and the IN-CALLS lamp

2-way conversation; and the IN-CALLS
lamp is steadily lit.
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PRACTICE 553-2671-301

1. GENERAL

1.01 This practice outlines procedures to test the operation of the
Automatic Call Distribution (ACD)  Advanced Features as they pertain
to ACD agent and ACD supervisor positions. (Read 553-2671-101 for a
detailed description of the ACD Advanced Features.)

Note: Information presented in this practice assumes that the
operation of the ACD Basic Features (553-2671-300) has been
successfully completed.
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PRACTICE 553-2671-301

2. ACD AGENT FEATURES

2.01 The ACD Advanced Features package provides additional
key/lamp functions to the SL-1 telephone set equipped at an ACD
agent’s position The added key/lamp functions are:

8 CALL SUPERVISOR key

e EMERGENCY key

e CALLS WAITING lamps.

CALL SUPERVISOR Key 2.02 The CALL SUPERVISOR key enables an ACD agent to call the
supervisor (to which the agent is assigned) through a single key
operation (i.e., without dialing). Chart 2-l outlines the procedures to
operate and test the functions of the CALL SUPERVISOR key.

EMERGENCY Key 2.03 The EMERGENCY key enables an ACD agent, upon being
presented with an emergency ball,  to call the assigned supervisor
through a single key operation (Chart 2-2). In addition, when the
EMERGENCY key is operated by an ACD agent:

0 a message is printed at the maintenance teletypewriter (TTY) which
provides details of the emergency call connection

@  an optional customer-provided recording device can be connected
automatically to the emergency call.

CALLS WAITING Lamp 2.04 The CALLS WAITING lamp provides a visual indication of the
number of ACD calls that are in the ACD queue and not yet answered.
(The key associated with the CALLS WAITING lamp performs no
function.) The CALLS WAITING lamp can assume any of the following
states:

0 Dark. There are no ACD calls awaiting answer.

l Steadily Lit. There are ACD calls awaiting answer. However, the
queue can still accept calls overflowed from another ACD-Directory
Number (ACD-DN).

@  Slow Flash (30 ipm).  There are ACD calls awaiting answer. The
queue cannot receive calls overflowed from another ACD-DN.

l Fast Flash (120  ipm).  There are ACD calls awaiting answer. Some
incoming calls to this ACD-DN are being overflowed to another
ACD-DN (where this option is equipped).
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PRACTICE 553-2671-301

Chart 2-1
USING THE CALL SUPERVISOR KEY

STEP ACTION VERIFICATION

la If there is no call currently active on the
IN-CALLS key, lift the handset and/or
plug in the headset and press the CALL
SUPERVISOR key.

lb If there is a call on the IN-CALLS key,
press the CALL SUPERVISOR key.

2 The suuervisor  answers the call (Chart
3-3). -

l When the conversation is complete, the
agent can either go on-hook or press
the CALL SUPERVISOR key again.

l To add the calling party to the
agent/supervisor conversation, the
agent presses the CALL SUPERVISOR
key again.

0 To transfer the calling party to the
supervisor ,the agent presses the Release
(RLSIkey.

The lamp associated with the CALL
SUPERVISOR key becomes steadily lit.
Ringback  tone is heard if the supervisor is
idle; busy tone if the supervisor is busy.

.The  calling party is put on hold (i.e.,
IN-CALLS lamp flashes). The lamp
associated with the CALL SUPERVISOR
key becomes steadily lit. Ringback  or busy
tone is heard.

Two-way conversation between the ACD
agent and supervisor.

l The lamp associated with the CALL
SUPERVISOR key goes dark.

l The calling party is bridged into the
conversation: the CALL SUPERVISOR
lamp goes dark: the IN-CALLS lamp
becomes steadily lit.

l The agent is removed from the
conversation: the IN-CALLS lamp goes
dark.

Note: If the supervisor initiates a call to the agent (CALL AGENT key - Chart 3-2),
the call is presented (flashing lamp) and answered via the CALL SUPERVISOR key.
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PRACTICE 553-2671-301

Chart 2-2
USING THE EMERGENCY KEY

STEP ACTION VERIFICATION

1 A call established on the IN-CALLS key The IN-CALLS lamp is steadily lit;
is deemed an emergency call. two-way conversation with the calling

party. If the set is equipped with digit
display, the trunk route and member
number of the incoming call are displayed.

2 Press the EMERGENCY key. Ringback  tone is heard over the two-way
conversation. The EMERGENCY lamp:

l remains dark if neither the assigned
supervisor nor recording device is
available

l flashes (60  ipm)  if either the assigned
supervisor or recording device is
available.

3 The assigned supervisor or recording The EMERGENCY lamp becomes steadily
device is bridged into the conversation. lit.

Note: Cancellation of the EMERGENCY feature can only be accomplished by releasing
the ACD call.
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PRACTICE 553-2671-301

3. ACD SUPERVlSOR FEATURES

3.01 The ACD Advanced Features package provides additional
key/lamp functions to the SL-1 telephone set equipped at an ACD
supervisor’s position. The added key/lamp functions are:

@  OBSERVE AGENT key

e CALL AGENT key

l ANSWER AGENT key

l ANSWER EMERGENCY key

l DISPLAY QUEUE lamp

l INTERFLOW key

. EXTENDED AGENT OBSERVE.

OBSERVE AGENT Key 3.02 This key, used in conjunction with a selected AGENT key, enables
the supervisor to monitor the conversation between the selected agent
and a called/calling party. Chart 3-l outlines the procedures to use this
key.

CALL AGENT Key 3.03 The CALL AGENT key, used in conjunction with a selected
AGENT key, enables the supervisor to establish a two-way conversation
with the selected agent (see Chart 3-2).

ANSWER AGENT Key 3.04 Calls from an ACD agent are presented on this key. Procedures
for its use are detailed in Chart 3-3.

ANSWER EMERGENCY
Key

3.05 If an ACD agent presses the EMERGENCY key while established
on a call, this key/lamp notifies the supervisor of the emergency call
status and enables the supervisor to enter the call (see Chart 3-4).

DISPLAY QUEUE Lamp 3.06 The ACD Advanced Features package enhances the visual
indications provided by the lamp associated with the DISPLAY QUEUE
key. This lamp can assume one of the following states:

* Dark. There are no calls waiting for an agent to become available.

@  Steadily Lit. There are calls waiting for agents; the ACD-DN can
still receive calls overflowed from another ACD-DN queue.

l Slow Flash (30 ipm).  There are calls waiting for agents; the
ACD-DN cannot accepted calls overflowed from another ACD-DN.

l Fast Flash (120  ipm).  There are calls waiting for agents; some Calls
are being overflowed to another ACD-DN (where this option is
equipped).

INTERFLOW Key 3.07 This key enables the supervisor, when an ACD-DN queue is
overloaded, to route the excess ACD calls to another ACD-DN or
Directory Number (see Chart 3-9.
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Chart 3-1
USING THE OBSERVE AGENT KEY

STEP ACTION VERIFICATION

1 Press the NOT READY key.

2 Press  the OBSERVE AGENT key.

3 Press an AGENT key for which the
associated lamp is steadily lit (indicates
the agent is involved with an ACD call).
see Note.

4a To enter the conversation between the
selected ACD agent and calling party,
press the CALL AGENT key.

4 b To leave the observation mode, press the
OBSERVE AGENT (or NOT READY)
key.

The associated lamp lights steadily.

The associated lamp lights steadily.

The conversation between the selected
ACD agent and calling party is heard. The
digit display shows the POS-ID  of the
selected agent.

The CALL AGENT lamp lights steadily.
Three-way conversation between
supervisor, agent and calling party is
established.

Conversation between the agent and calling
party can no longer be heard. The
OBSERVE AGENT (or NOT READY)
lamp goes dark.

Note: The supervisor can monitor selected agents one-at-a-time at this point by pressing
different AGENT keys.
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Chart 3-2
USING THE CALL AGENT KEY

STEP ACTION VERIFICATION

1 Press the NOT READY key. The associated lamp lights steadily.

2 Press the CALL AGENT key. The associated lamp lights steadily.

3 Press the AGENT key associated with the The digit display shows the POS-ID of the
agent to be called. See Note. selected agent; ringback tone is heard.

When the called agent answers, two-way
conversation is established.

4 To terminate the call, press the CALL Conversation is terminated; the CALL
AGENT (or NOT READY) key. AGENT (or NOT READY) lamp goes

dark.

Note: The supervisor can call selected agents, one-at-a-time, by pressing different
AGENT keys.

Chart 3-3
USING THE ANSWER AGENT KEY

STEP ACTION VERIFICATION

1 An ACD agent has pressed the CALL Tone ringing is heard at the associated
SUPERVISOR key. supervisor set and the ANSWER AGENT

lamp slow flashes (30  ipm).

2 Press the ANSWER AGENT key. Tone ringing stops; the ANSWER AGENT
lamp goes dark: two-way conversation
between the calling agent and supervisor is
established.

3 To terminate the call, press the ANSWER The associated lamp goes dark.
AGENT key.
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Chart 3-4
USING THE ANSWER EMERGENCY KEY

S T E P  ACTION VERIFICATION

1 An agene  has received a call and pressed Continuous tone ringing (or buzz if a
the EMERGENCY key. headset is being used) is heard. The

ANSWER EMERGENCY lamp slow
flashes (30  ipm).

2 Press the ANSWER EMERGENCY key. Continuous tone ringing or buzz stops:
(Press HOLD key first, if engaged with a ANSWER EMERGENCY lamp becomes
call. 1 steadily lit; three-way conversation

between supervisor (see Note 3),  agent and
calling party is established. Digit display
shows POS-ID of involved agent.

3 To terminate the.call,  press the RLS key. Call terminated, ANSWER EMERGENCY
lamp goes dark.

Note 1: Once released from an emergency call, the supervisor cannot return to it.
However, the emergency call can be placed on hold by pressing the HOLD key.

Note 2: Once the supervisor has released from the emergency call, the agent cannot
re-initiate emergency status for the same call.

Note 3: A ‘listen-only’ connection to the emergency call can be established by
unplugging the headset/handset before pressing the ANSWER EMERGENCY key.
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Chart 3-5
USING THE INTERFLOW KEY

STEP ACTION VERIFICATION

1 Call the interflow destination to ensure it
is ready and able to accept additional
calls.

2 Press the appropriate INTERPLOW key. The associated lamp slow flashes (30  ipm).

3 To disable the interflow feature, press the The associated lamp goes dark.
INTERPLOW key again.

Note 1: Use the DISPLAY QUEUE key/lamp to determine when and for which
ACD-DN interflow should be enabled.

Note 2: With interflow enabled, calls are only forwarded to the interflow destination
when the number of calls waiting in the ACD-DN queue exceeds the overflow threshold
and no other target queue is specified or available through automatic overflow.

Extended Agent
Observe

3.08 This feature, introduced in Generic X11  Release 2, allows an ACD
supervisor to observe/call any ACD agent or observe another ACD
supervisor by dialing the POS-ID assigned to the agent or supervisor.
The feature enables the AGENT key/lamps to be eliminated from a
supervisor’s set. Chart 3-6 details the procedures required to observe an
ACD agent; Chart 3-7 details procedures required to observe another
supervisor; Chart 3-8 details new procedures for calling an ACD agent.
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Chart 3-6
OBSERVING AN ACD AGENT

STEP ACTION VERlFlCATlON

1 Press the NOT READY key.

2 Press the OBSERVE AGENT key.

The NOT READY lamp lights steadily.

The OBSERVE AGENT lamp lights
steadily.

3 Dial the Position-ID @OS-ID)  of the
agent to be observed.

0 The conversation between the selected
agent and calling/called party(s) is
heard. The digit display shows the
POS-ID of the agent.

l If the agent is already being observed
by another supervisor, busy tone is
heard.

0 If the dialed POS-ID is invalid or the
set is not an ACD set, overflow tone is
heard.

4 To enter the conversation between the
agent and caller(s), press the CALL
AGENT key.

5 To. exit the observation mode, press the
OBSERVE AGENT key.

6 To resume normal ACD operation, press
the NOT READY key.

The OBSERVE AGENT lamp slow flashes
(30 ipm). A con:? betweep
supervisor, agent, caller(s) IS
established.

The conference is ended. OBSERVE
AGENT lamp goes dark.

The NOT READY lamp goes dark. The set
can now receive ACD calls.
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Chart 3-7
OBSERWNG AN ACD SUPERVISOR

STEP ACTION VERIFICATION

1 Press the NOT READY key. The NOT READY lamp lights steadily.

2 Press the OBSERVE AGENT key. The OBSERVE AGENT lamp lights
steadily.

3 Dial the POS-ID of the supervisor to be
observed.

l The conversation between the selected
supervisor and calling/called party(s)  is
heard. The digit display shows the
POS-ID of the supervisor.

l If the selected supervisor is currently in
observation mode, busy tone is heard.

l Overflow tone is heard if the POS-ID is
invalid or if the set is not an ACD set.

l If the set attempting to observe a
supervisor is not assigned an Allow
Observation of Supervisor class of
service, overflow tone is heard.

4 Press the CAL&  AGENT key to enter the The OBSERVE AGENT lamp slow flashes
conversation between the supervisor and
COMeCtd  party(s).

(30  ipml. A conEye  between. observi;:
supervisor, supervisor
connected party(s) is established.

5 Press the OBSERVE AGENT key. The conference is ended. OBSERVE
AGENT lamp goes dark.

6 To resume normal ACD operation, press The NOT READY lamp goes dark. The set
the NOT READY key. can now receive ACD calls.
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Chart 3-6
CALLING AN ACD AGENT

S T E P  ACTION VERIFICATION

I Press the NOT READY key. The NOT READY lamp lights steadily.

2 Press the CALL AGENT key. The associated lamp lights steadily.

3 Dial the POS-IQ of the agent to be If agent is idle, the agent’s set rings and
called. the SUPERVISOR lamp flashes.

If the agent is conversing with another
supervisor via the SUPERVISOR key, busy
tone is heard.

If the agent is conversing on a key other
than the IN-CALLS or SUPERVISOR key,
the agent hears buzz.

4 Agent presses SUPERVISOR key to The SUPERVISOR lamp at the agent’s set
answer the call. lights steadily. Conversation between agent

and supervisor is established.

5 To terminate the call, press the CALL Conversation is ended. CALL AGENT
AGENT (or RLS)  key. lamp goes dark.
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4. ACD AGENT AND SUPERVISDR  FEATURES

ACD Set Loginlbogout 4.01 Customers equipped with Package C (Management Reports, Load
Management) and using Generic X11  Release 2 or later must logon on
an ACD set before access to ACD features is allowed. Optionally, the
customer may choose to operate in a Position-ID mode or an Agent-ID
mode. Charts 4-I to 4-3 provide login and logout procedures with or
without the Agent-ID option being defined.
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Chart 4-1
LDG1N  BP AN ACD SET (AGENT-ID Dption not defined)

S T E P PROCEDURE RESULT

1 Occupy an unmanned ACD position. Nothing happens.
Ensure that the headset/handset is
unplugged from the set, then press the
IN-CALLS key.

2 Plug the headset/handset into the lower Access to all features except the receiving
jacks on the left-hand side of the set of calls on the IN-CALLS key is allowed
(QSU6B  or QSUclC),  or into the jacks on from the set.
the front of the set (QSU6C  or QSU7D).

3 Press the IN-CAL=  key of the set.

l The IN-CALLS key Light-Emitting Diode
(LED) remains unlit.

0 The NOT BEADY key LED lights.

@  The MAKE BUSY key LED goes out if it
was previously lit.

l The ACD-DN and supervisor position to
which the agent position is assigned are
shown in the digit display (if equipped) of
the set.

l The position is now logged in and access
to all ACD features is allowed.

4 Perform the ACD set operations and tests
described in 553-2671-300.
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Chart 4-2
LOGIN  OF AN ACD SET (AGENT-ID Option is defined)

S T E P PROCEDURE RESULT

1 Perform Steps 1 and 2 of Chart 4-l.

2 Press the IN-CALLS key of the set.

3 Key in the assigned 4-digit  (0001-9999)
Agent-ID code on the dial.pad of the set
noting one of the followirig

l The Agent-ID code is within range
and no one else is already logged in
with that code.

l The Agent-ID code is out of range or
the normal digit timeout elapsed
before all four digits have been keyed
in.

l Someone else is currently logged in
with your Agent-ID code.

As outlined in Chart 4-l.

The LED associated with the IN-CALLS key
lights and a special (interrupted) dial tone is
heard.

As each digit is keyed in it appears in the
digit display (if equipped) of the set.

The IN-CALLS (and MSB, if previously lit)
key LED goes out, the NOT BEADY key
LED lights, and the ACD-DN and
supervisor position to which the set is
assigned are shown in the digit display (if
equipped) of the set. The set is now logged
in and access to all ACD features is allowed.

Overflow tone is heard and, after normal
timeout of overflow tone, the IN-CALLS
key LED goes out. The login procedure must
be repeated.

Busy tone is heard and, after normal timeout
of busy tone, the IN-CALLS key LED goes
out.
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Chart 4-3
LOGGING OUT FROM A LOGGED IN ACD SET

S T E P PROCEDURE RESULT

1 Occupy an agent position which is
currently logged in but

l has no call active on the set, or l all feature keys are unlit

l has no calls held on the set. l the IN-CALLS or DN key LED is not
fast flashing at 120 ipm. (Hold is not
;lt$ed  when the NOT READY key LED. . .

I+  2a

4

No MAKE BUSY key.
Unplug the headset/handset from the set
or place the handset on-hook.

The set is now logged out. This assumes that
agents on a queue basis are allowed to log
out by unplugging the headset/handset, or
by pressing the set MAKE BUSY key.
Unplugging will also cause log out when
there is no MAKE BUSY key for the
agent(s) to use. To regain access to ACD
features, the login procedures in Chart 4-l
or 4-2 must be performed.

2 b MAKE BUSY key exists.
Press the MAKE BUSY key.

MAKE BUSY key LED goes from unlit to
lit and the result is the same as described in
step 2a.

WalkawaylReturn  ACD
Set

4.02 This feature is available in Generic X11 Release 2 and later. Once
logged in on an ACD set an agent or supervisor can leave the ACD
position (walkaway) for a time and return to the position without
having to login the ACD set again. Refer to Chart 4-4 for the
Walkaway/Return  procedure.
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Chart 4-4
WALKAWAY  /RETURN ACD SET

S T E P PROCEDURE RESULT

WALKING AWAY FROM THE SET

1 Using the procedures in Chart 4-l or 4-2
login to an unoccupied agent position.

2 Press the NOT READY key to allow
ACD calls to be presented to the
position.

3 a Manual Answer. When an ACD call is
presented to the position (i.e., the
IN-CALLS key LED flashes at 60 ipm
and tone ringing is heard), press the
IN-CALLS key to answer the call.

3 b Call Forcing. When an ACD call is
presented to the position you will hear a
500-ms  burst of tone and then be
connected to the calling party.

4 Inform the calling party that you are
about to leave the line momentarily, then
press the HOLD key of the set.

5 Unplug the headset/handset from the set.

RETURNING TO THE SET

6 Plug the headset/handset into the set.

7 Press the IN-CALLS key.

The NOT READY key LED lights.

The NOT READY key LED goes out.

Tone ringing stops, the IN-CALLS key LED
lights steadily, and a voice path is
established between you and the calling
party.

As in Step 3a.

The IN-CALLS key LED fast flashes at 120
ipm to indicate the calling party is on hold.

The IN-CALLS key LED on the set
continues to fast flash.

The IN-CALLS key LED continues to fast
flash.

The IN-CALLS key LED lights steadily.
Voice communication is established between
you and the calling party once again.

Note 1: The procedures in this chart also apply to calls originated from or received on
the DN key of the set. Walkaway  and return are also possible when the set is in the NOT
READY state: i.e., the HOLD key is operated when the NOT READY key LED is lit. In
either case, the DN key LED or NOT READY key LED will change from steadily lit to
fast flashing (120  ipm)  when the HOLD key is pressed and the headset/handset is
unplugged from the set.

Note 2: If the calling party disconnects while the agent is in walkaway, the IN-CALLS
key LED goes dark and the NOT READY key LED flashes. When the agent returns
from the walkaway  and plugs the headset/handset into the set. the NOT READY key
LED lights steadily. The agent must press the IN-CALLS or NOT READY key to reenter
the agent queue.
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I+
DN Key Activation 4.03 This feature allows the agent to place or receive calls using the

DN key without logging on. Chart 4-5 details this DN key feature.

Chart 4-5
DN KEY ACTIVATION FOR ACD SETS

S T E P PROCEDURE RESULT

1 Occupy an agent position which is All active features operate as usual.
currently logged in.

2 Press a DN key (not a ACD DN key) to

a) initiate a call, or The associated LED indicator is lit and dial
tone received.

b) answer a non-ACD call. Ringing ceases and the LED goes from
flashing to steadily lit.

Note: The same results will occur for Step 2 if the procedure for Step 1 is “Occupy an
agent position which is not restricted from using DN keys when logged out (or logged in)“.

4
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4.  GENERAL

1.01 This practice delails  rhe  procedures required lo USC Automatic Call
Distribution (ACD)  telephone SC&  when the SL-1 s?sLern  is equipped
wirh  the AuLomalic  Call Distribution - Auxiliary Data Syslem
(ACD-ADS). These procedures enable telephone set access to the ACD
feature and must be performed before the tests  in 553-2671-303  and
-302 can be performed.

1.02 The SL-1 system is supplemented with an auxiliary processor (i.e..
minicomputer) when the ACD-ADS feature is equipped. The auxiliary
processor is located externally to the SL-1 and is connected IO  it
through a high-speed link and a low-speed link. The prime function of
the auxiliary processor is to calculate and store information (sent to it
from the SL-I)  relevant to incoming ACD call volume (demand) and
agent capacity to serve it adequately (supply). This information includes:

* the assignment of agent positions to a supervisor position

l the assignment of ACD trunks to ACD-Director! Numbers
(ACD-DN)

l the status of each agent position (idle. busy. etc.)

‘0 the number of agent positions (spare. occupied. etc.)

1.03 The status of calls being queued. answered. reieased. etc.. is sent  to
the auxiliary processor from the SL-1 to update the stored information
whenever a change occurs. A supervisor or senior supervisor position
which is assigned a Video Display (VDT)  terminal. can receive a displa)
which shows the current status of the ACD operation. The VDT is
connected to the auxiliary processor. A more detailed description of the
SL-1 ACD-ADS feature is contained in 553-2671-104.
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2. ACD SET OPERATION AND TESTS

AGENT-ID/
POSITION-ID

2.04 Cust.omers  with the ACD-ADS feature have the option of
operating in one of two modes sf operaLion:  Agent-ID mode or
Position-ID mode. In the Agent-ID mode. historical performance data
for an individual agent (person) is accumulated in the auxiliar!
processor. independent of the telephone position that the agent uses. In
the Position-ID mode. the information is collected for an ACD position
(telephone). If the Agent-ID mode of operaLion  is chosen. each ACD
agent is assigned an individual 4-digit (0001-9999)  Agent-ID code b!
the senior supervisor (553-2671-105).  This code is used as part of the
login procedure.

LOGIN AND LDGOUT 2.02 Regardless of which mode of operation is selected by the
customer. all ACD sets must be enabled individually for ACD operation
by an ACD login procedure (Charts 2-l or 2-2). Until an ACD set is
logged in to a specific agent position. no ACD caIIs are presented to the
set on the IN-CALLS key. However. access to all other features is
allowed. Similarly. an ACD set which is already logged in. can be
denied access to incoming .4CD  calls through an ACD set logout
procedure (Chart 2-3).

WALKAWAY  AND
RETURN

2.03 Once an agent is logged in to a particular agent posiGon.  ir is
possible thar.  while handling a call or during Post Call Processing (PCP),
the agent is required to leave the position and unplug the
headset/handset from the set. To avoid an unnecessary logout  and
subsequenL  login upon return to the position. a walkawa)  and return
procedure (Chart 2-4) is provided.

2.04 An agent can, by pressing the HOLD key and unplugging the
headset/handset. initiate a walkaway  under the following conditions:

(z$  Direct call-processing (IN-CALLS key LED lit)

(b) Post call-processing (NOT READY key LED lit)

(c)  Non-ACD call handling (DN key LED lit).

2.05 Removal of the headset/handset under any conditions other than
those listed will cause a logout of the position.

VDT DISPLAY OF
POSITION STATUS

2.06 A supervisor position that is equipped with a VDT can retrieve
from the auxiliary processor a display of the current status of the ACD
operation. This display is updated whenever an agent position changes
state: e.g., logout,  walkaway, etc. Although Charts 2-l through 2-4 deal
primarily with ACD set operation. the effect of these operations on the
VDT display is also noted, and should be verified during the ACD set
tests to ensure communication between the SL-1 and the auxiliary
processor. Table 2-A lists the VDT display characters which reflect the
status of an ACD position.
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Table 2-A
MEANING OF VDT DISPLAY CHARACTERS

DISPLAY
CHARACTER

POSITION STATUS

L Agent is logged in but status is unknown (Note)

A Agent is active on an ACD call

P

D

Agent is in post call-processing mode

Agent is active on a DN call

W

s

x

Agent is waiting for an ACD call

The agent position is spare

Appended to A. P. or D to indicate agent has walked away from the
position. The X is removed when the agent returns to the  position.

Note: This status appears againsL a position if the SL-1 inirializes while an agent is
logged in. When the SL-1 initializes. the position status (A. P. D. W)  is lost to the
a&liar?:  processor. The L status  remains against the position until the set (or call)
changes states (which sends a message 10  the auxiliary processQr  to update the status).
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Chart 2-l
LOGIN OF AN ACD SET (AGENT-ID OPTION NOT ENABLED)

S T E P PROCEDURE RESULT

1 Check the Agent Position Status Display The VDT  display should indicate a
on the supervisor’s VDT  to determine the position status of Spare (9. Any other
current status of the agent position indication (i.e.. P. D. A. etc.) means that
(telephone) to be occupied. the agent position is already logged in.

2 Ensure that the headset/handset is
unplugged from the set. then press the
IN-CALLS key.

Nothing happens.

3 Plug the headset/handset into the jacks on
the front of the QSU6  or QSU7 set (Fig.
2-l).

Access to all features. except the receiving
of calls on the IN-CALLS key is allowed
from the set.

4 Press the IN-CALLS key of the set.

l The IN-CALLS key light-emitting
diode (LED) remains unlit.

l The NOT READY key LED lights.

l The MAKE BUSY key LED goes out, if
it was previously lit.

l The ACD-DN and supervisor position
to which the agent position is assigned.
are shown in the digit display (if
equipped) of the set.

l The status of the position, as indicated
on the supervisor’s VDT.  changes from
Spare (9  to Post Call-Processing (PI.
The position is now logged in. and
access to all ACD features is allowed.

5 Perform the ACD set operations and tests
described in 553-2671-300 and -301.
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Jack  for  Superv isor ’s
/

H e a d s e t / H a n d s e t
( m o n i t o r )

J a c k  f o r  A g e n t ’ s
H e a d s e t / H a n d s e t

Fig. 2-l
Typical ACD Position SL-1 Set (QSU7)
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Chart 2-2
LOGIN  OF AN ACD SET (AGENT-ID OPTION IS ENABLED)

S T E P PROCEDURE RESULT

1 Perform Steps 1. 2, and 3 of Chart 2-1.

2 Press the IN-CALLS key of the set0

3 Key in the assigned 4-digit (0001-9999) As each digit is keyed in, it appears in the
Agent-ID code on the dial pad of the set. digit display (if equipped) of the set.

(a) If the Agent-ID code is within range
and if no one else is already logged in
with that code:

(b) If the Agent-ID code is out of range
or if normal digit timeout elapsed before
all four digits had been keyed in:

(c)  If someone else is logged in with your
Agent-ID code:

(d) If the code is within range. but not
defined in the agent database (maintained
by the senior supervisor):

As outlined in Chart 2-1.

The LED associated with the IN-CALLS
key lights. and a special (interrupted) dial
tone is heard.

The IN-CALLS (and MSB. if previously
lit) key LED goes out. the NOT READY
key LED lights. and the  ACD-DN and
supervisor position to which the set is
assigned are shown in the digit display  (if
equipped) of the set. The set is now logged
in. and access to all .4CD  features is
allowed. The supervisor VDT slams  displa)
is updated to show the agent name beside
the position in the display and the status
changes from (s)  to (p).

You hear overflow tone. and after normal
limeout  of overflow tone. the IN-CALLS
key LED goes out. The login procedure
must be repeated.

You hear busy tone and. afler normal
timeout of busy lone. the IN-CALLS kex
LED goes OUI.

Login  occurs as in Step 3(a).  Instead of the
agent name appearing in the VDT display
for the position. ******X=X is
shown.where XXXX is the code inputted
by the agent.
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Chart 2-3
LOGGING OUT FROM A LOGGED IN ACD SET

STEP PROCEDURE RESULT

1 Occupy an agent position which is
currently logged in but has no calls active
on the set. or has no calls held on the set

2 (a)  No MAKE BUSY key. Unplug the
headset/ handset from the set or or place
handset on-hook.

(b) MAKE BUSY key. Press the MAKE
BUSY key.

AI1 feature keys are unlil.  The IN-CALLS
or DN  key LED is not flashing at 120  ipm.
Hold is not initiated when the  NOT
READY kev LED is lit.

The position status on the supervisor’s
VDT  display is changed to Spare 6). The
set is now logged out. This assumes that
agents on a queue basis are allowed to
logout by unplugging the handset/ headset
or by pressing the MAKE BUSY KEY.
Unplugging will also cause logout  when
there is no MAKE BUSY key for the
agent(s)  to use. To regain access lo ACD
features. the login procedures in Charts
2-l or 2-Z  must be performed.

MAKE BUSY key LED lights and the
result is the same as for (a).
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Chart 2-4
WALKAWAY  FROM AND RETURN TO AN ACD SET

S T E P PROCEDURE RESULT

WALKING AWAY FROM THE SET

1. Using the procedures in Charts 2-l or
2-2. log in to an unoccupied agent
position.

2 Press the NOT READY key to allow ACD
calls to be presented to the position

3 (a)  Manual Answer. When an ACD call
is presented to the position (i.e., the
IN-CALLS key LED flashes at 60 ipm
and tone ringing is heard). press the
IN-CALLS key to answer the call.

(b)  Call Forcing. When an ACD call is
presented to the position you will hear a
500 ms burst of tone and then be
connected to the calling party.

4 Inform then press the HOLD ~key  of the
set.

5 Unplug the headset/handset from the set.

RETURNING TO THE SET

6 Plug the headset/handset into the set.

7 Press the IN-CALLS key.

The NOT READY key LED lights. and the
position status on the supervisor’s VDT
display changes from Spare 6)  to Post
call-processing (P) or Login  (L).

The NOT READY key LED goes out, and
the supervisor’s VDT display changes to
Waiting for an ACD call (WI.

Tone ringing stops. the IN-CALLS key
LED lights steadily. a voice path is
established between you and the calling
party- and the position status on the
supervisor’s VDT display changes from W.
to A (.4crive)  on an ACD caI1.

As in Step 3(a).

The IN-CALLS key LED fast flashes at
120 ipm to indicate the calling party is on
hold. There is no position status change
indicated on the supervisor’s VDT display.

The IN-CALLS key LED on the set
continues to fast flash. and the position
status on the supervisor’s VDT display
changes to AX. where X indicates
walkaway  status.

The IN-CALLS key LED continues to fast
flash, and the X is removed from the
position status on the supervisor’s VDT
display to indicate that you have returned
to the position.

The IN-CALLS key LED lights steadily.
and voice communication is established
between you and the calling party once
again.
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Chart 2-4 Continued
WALKAWAY  FROM AND RETURN TO AN ACD SET

S T E P PROCEDURE RESULT

Note 1: The procedures in this chart also apply to calls originated from or received
on the DN key of the set. Walkaway  and return are also possible when the se! is in
the NOT READY state: i.e.. the HOLD key is operated and the NOT READY key
LED is lit. In either case. the DN key LED or NOT READY key LED will change
from steadily lit to fast flashing when the HOLD key is pressed and the
headset/handset is unplugged from the set.

Note  2: If the calling party disconnects while the agent is in walkaway, the
IN-CALLS key LED goes dark and the NOT READY key LED flashes. When the
agent returns from the walkawav and plugs the headset/handset into the set. the NOT
READY key LED lights steadily. The agent must press the IN-CALLS or NOT
READY kev to reenter the agent queue.
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1. GENERAL

1.01 This practice describes how the administration manager can access
the Automatic Call Distribution - Auxiliary Data System (ACD-ADS)
programs, and lists the input/output commands that can be used with
the programs.

1.02 The Meridian SL-1 is supplemented with an auxiliary processor
(i.e., minicomputer) when the ACD-ADS feature is equipped. The
auxiliary processor is located externally to the Meridian SL-1 and
connected to it through a high-speed and low-speed link. The
high-speed link is used for transmission of high-volume, ACD-related
messages between the Meridian SL-1 and auxiliary processor. The
auxiliary processor uses the information from the ACD-related
messages to calculate ACD call durations, percentages, etc., which are
reflected in the management reports and status displays (553-2671-105).
The function of the low-speed link is to transport low-volume
maintenance messages between the Meridian SL-1 maintenance Tm and
the auxiliary processor. Each link consists of a single Serial Data
Interface (SD11  port in the Meridian SL-1, EIA RS232-C interface
cable, and an interface port in the auxiliary processor. A more detailed
description of the ACD-ADS feature can be read in 553-2671-104.

ADMINISTRATIVE
PROGRAMS

1.03 Resident on the auxiliary processor are administrative programs
which enable the telephone company to:

l define to the auxiliary processor a new customer to be equipped with
the ACD-ADS feature

l update the system time used by the auxiliary processor

l remove from the auxiliary processor the definition of an existing
customer equipped with the ACD-ADS feature

l change, add or delete the various options available to each customer
equipped with the ACD-ADS feature.

Caution: All field updates must be completed at least 45
minutes before the midnight cross-over time, or the daily
update will not be performed.

Page l-l
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2. USING THE ADMINISTRATIVE PROGRAMS

ACCESSING THE
AUXILIARY
PROCESSOR

2.01 Access to the programs on the auxiliary processor can be gained in
a number of ways:

l from an on-site Meridian SL-1 maintenance Teletypewriter (TTY)
i.e., with USER defined as ‘mtc’ in the configuration record (see
Note)

l from a remote TTY accessing the Meridian SL-1 through a dial-up
port and modems. This port must have USER defined as ‘mtc’ in the
configuration record (see Note).

l from a TTY connected directly to a port on the auxiliary processor

@  from a remote TTY accessing the auxiliary processor through a
dial-up port and modems (e.g., the Meridian SL-1 Data Feature).

Note: The configuration record is an Meridian SL-1 overlay program
(overlay 17) which is described in Practice 553-2001-221 for the
Meridian SL-1 LE, VLE and XL or Practice 553-2YYl-310  for the
Meridian SL-1 MS, N and XN.

2.02 Chart 2-l outlines the operations required to establish
communications between the Meridian SL-1 maintenance TTY and the
auxiliary processor.

PROGRAMS 2.03 Once accessed to the auxiliary processor, the user inputs the
command @MAINT.  A menu of software programs/functions is
presented.

2.04 A brief description follows of each program/function that is
applicable to administration of ACD-ADS customers. A description of
the other programs/functions shown in the menu can be obtained by
inputting the question mark (?)  command.

(a) SVCCHG (9. The S command invokes the service change
(SVCCHG) program of the auxiliary processor. This program
enables the attributes of each customer equipped with the
ACD-ADS feature to be defined/changed/deleted. Figure 2-l
illustrates the data items relevant to the SVCCHG program, and
shows what is printed at the TTY for a simple administrative task.
See Fig. 2-2 for RLS 4.5 and later. c

(b) RTECHG (RI. The R command invokes the route change (RTECHG)
program of the auxiliary processor. This program enables an
8-character  alphanumeric route code to be assigned to each ACD
trunk route defined for a customer. The route code is printed on
route reports (553-2671-105)  instead of the route number. When a
change is made to a route code, the change is reflected in
reports the same day the change is made. Fig. 2-3 shows what*l
is printed at the TTY for a RTECHG task. See Fig. 2-4 for RLS
5.0 and later 4 - J

k) HELP (?I.  The ? command .presents  a brief description of each of
the programs that are listed in the @MAINT  menu

Page 2-l
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P

4

LIMITATIONS

Agent -ID Option

Time Changes

(d)  EXIT (*I.  This command exits the @MAINT  mode. (Typically, this
.command  is used if an @MAINT  menu item is selected in error.)
To reaccess the @MAINT  menu, the command @MAINT  must be
input again. Note: In RLS 5.5 and later, when adding or deleting
customers in SVVCHG there is no need to duplicate the action in
RTECHG as it is done automatically.

2.05 Ensure that all necessary SVCCHG functions have been completed
before the auxiliary processor begins its End-of-Day (EOD)  routines
(0O:OO  to 00:05).  The auxiliary processor EOD routines will abort the
SVCCHG programs, if running, at the start of ‘the routines. If
RTECHG is running, the auxiliary processor waits until changes are
completed before starting EOD routines. (See 553-2671-104 for a
description of EOD routines.)

2.06 If the Agent-ID mode is enabled on both the Meridian SL-1 and
auxiliary processor, then an Agent-ID code must be inputted by an
ACD agent when logging in to an ACD telephone. Statistics are then
accumulated by the auxiliary processor, on the basis of the Agent-ID
code, and reported in the following reports:

l Agent First Login/Last  Logout

0 Agent All Login/Logout

l Agent Detail Log.

2.07 If the Agent-ID mode is not enabled, then no entry of an
Agent-ID is required and the above reports cannot be selected on the
auxiliary processor.

2.08 If the customer is operating in the Agent-ID mode and decides to
return to the Position-ID mode, the following steps must be performed.

(1) Delete all report definitions that reference the agent login/logout
reports.

(2) Delete all Agent-ID codes from the Agent Data base.

(3) Disable the Agent-ID option in the auxiliary processor via the
SVCCHG program.

2.09 These changes will not take effect until the auxiliary processor has
completed its regular End-of Day (EOD)  routines (0O:OO  to 00:05).  Once
the EOD routines are completed, the Agent-ID option must be disabled
in the Meridian SL-1 (ADS data block, overlay 23).

2.10 The Meridian SL-1 provides two real-time clocks, Meridian SL-1
time and auxiliary processor (AUX)  time. On system load of the
Meridian SL-1, the Meridian SL-1 will zero the Meridian SL-1 time
but will not zero the AUX time if the auxiliary processor is linked to
the Meridian SL-1 during SYSLOAD. During SYSLOAD, the AUX time
stored in the Meridian SL-1 is being incremented. Hence, when the
AUX is rebooted, the Meridian SL-1 will send two separate times to the
AUX: a time of zero for the Meridian SL-1 time and a nonzero time
for the AUX. The software in the AUX checks both times: if the
Meridian SL-1 time is zero and the AUX time is not zero, the AUX
will display and set its system time according to the AUX time in the
Meridian SL-1 message.
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2.11 If the Meridian SL-1 undergoes SYSLOAD without the AUX
linked to it, the two times stored in the Meridian SL-1 will be zeroed.
Then, when the AUX is rebooted, the time message sent to AUX will
have both times equal to zero. The AUX will then halt and display the
message informing the operator to set the Meridian SL-1  time.

2.12 When the Meridian SL-1 time/date is changed, the new time/date
is not sent automatically to the auxiliary processor. If the Meridian
SL-1 time/date is changed, then access the auxiliary processor (Chart
2-1, Step 1) and input the following commands. (These commands will
cause the auxiliary processor to reboot with the new time/date from the
Meridian SL-1.1

@ACDABORT

@  I 1,2  1 STARTUP

Caution 1: When the Meridian SL-1 time is updated, care
should be taken that a day boundary is not crossed. This
could corrupt the previous day’s stored data used in the
historical reports.

Caution 2: If the Meridian SL-1 time is advanced by one
hour, there will be a one-hour period in the reports which
show no data, as that day has only 23 hours. If the Meridian
SL-1 time is set back one hour, the data already collected
for that hour will be lost as the auxiliary processor does
not support a 25-hour  day.

2.13 Whenever possible, Meridian SL-1 time/date changes should be
implemented when ACD traffic is very low to minimize the loss of
stored historical data.
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Chart 2-l
ACCESSING THE AUXILIARY PROCESSOR

S T E P PROCEDURE RESULT

1 At the Meridian SL-1 maintenance TTY
(or from a TTY accessing the Meridian
SL-1 through a dial-up port), establish a
link to the auxiliary processor with the
LOGI, system password, and AX
commands as shown in Fig. 2-l or 2-2
(Fig 2-3 is applicable to SVCCHG RLS
4.5 and later).

2 Input the command @MAINT,  followed
by a carriage return.

3 Select the SVCCHG 6)  or RTECHG (R)
item from the menu.

4 Using the appropriate commands listed in
I+ Table 2-A. (Table 2-B is used for

SVCCHG RLS 4.5 and later, Table 2-C is
4 used for RTECHG RLS 5.0 and later)

perform the administrative changes for
each customer equipped with the
ACD-ADS feature. Refer to Table 2-D
(Table 2-E is used for RLS 4.5 and later)
for a list of valid responses/ranges.

5 When all SVCCHG or RTECHG tasks are
completed, input the command QUIT to
exit the program. (To reenter the same
program or invoke any other program, the
@MAINT  command must be input again.)

Note 1: If a new customer with the
ACD-ADS feature is being added to
the auxiliary processor, then the
Meridian SL-1 Administration
information must be used to define
the new ACD-ADS customer to the
Meridian SL-1. (See  553-2001-220
and -221 or 553-2YYl-310  and -311,
depending on Meridian SL-1
machine type.)

AUX > is printed to indicate a link is
established between the TTY and the
auxiliary processor.

A menu of programs/functions is printed
at the TTY.

Refer to Table 2-F (use Table 2-G for
SVCCHG RLS 4.5 and later) for
interpretation of any error messages which
are printed.

Note 2: When a single customer
system is being converted to a
multicustomer system, follow the
steps shown in Chart 2-2.

Page 2-4



PRACTICE 553-2671-310

Chart 2-2
CONVERTING FROM A SINGLE TO A MULTICUSTOMER SYSTEM

The following assumptions are made:

1) The ACD system is running in the single customer mode.

2) The hardware for the new customer is all setup.

3) The following procedure is completed within a calendar day.

S T E P PROCEDURE

1 Use SVCCHG and RTECHG to define the new customer. For RLS  4.5 and later, the
initial ADD command sets up default values. These must must be  modified to reflect
the new customer’s actual configuration before bringing the system up.

2 Input the command @MAINT,  followed by a carriage return, to take the system down
(menu is printed at TTY).

3 “RUN CLENUP” to enable the new customer.

4

5

Reboot the ACD system again.

After the system is up, the new customer shall have the supervisor display on the
screens.

6 Log in the senior supervisor and define the following:

a) interval and shift definitions.

b) month and week definitions.

c)  answering delay spectrums.

d) abandoning delay spectrums.

e)  threshold definitions.

1 0

f) reporting control.

Input the command @MAINT,  followed by a carriage return, to take the system down
(menu is printed at TTY).

“RUN CLENUP”  to enable the new customer’s definitions.

Use the following command to delete the current day files which do not have the
above definitions in step 6.

PIP C*.nnn;*/de

where nnn=customer  number (000  - 031)

Reboot the ACD system again.
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Chart 2-2 Continued
CONVERTING FROM A SINGLE TO A MULTICUSTOMER SYSTEM

STEP PROCEDURE

11 After the system is up, the following can be defined at any time.

a) report definitions

b) report schedule definitions

c)  agent definitions
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OvLlll  00  IDLE LOGI
PASS?
>A&

--S- Password /Not  Echoed)

AUX>

@ MAlNT

> PLEASE ENTER A LETTER: A-ABORT, BLBACKUP, F-FLDUPD,  I-IOTEST, R-RTECHG,  SSVCCHG.*-  EXIT, ?-  HELP

>‘[Sl  :A

-AUX SVCCHG
LIS 6

:
3
4
5
6
7
8
9

10
1 1
12
13
14
15
16
17
1 8
19
2 0

z!
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0

::
3 3
3 4
35
3 6
3 7
3 8

CUSTOMER ID
DISPLAY OPTION
AGENT IO OPTION
QELAY  BEFORE ANSWERING REPORT
DELAY BEFORE ABANDONING REPORT
AGENT PERFORMANCE REPORT
ACO-ON PERFORMANCE (BY AGENT IO) REPORT
SUMMARIZED ACO-ON REPORT
ROUTE PERFORMANCE (BY ACO-ONI REPORT
ACO-ON PERFORMANCE (BY ROUTE) REPORT
AGENT FIRST LQGIN  LAST LOGOUT  REPORT
AGENT ALL LOGIN  AND LOGOUT  REPORT
AGENT DETAIL LOG REPORT
SUPERVISOR CONTROL.POINT  1
SUPERVISOR CONTROL-POINT 2
SUPERVISOR CONTROL-POINT 3
SUPERVISOR CONTROL-POINT 4
SUPERVISOR CONTROL-POINT 5
SUPERVISOR CONTROL-POINT 6
SUPERVISOR CONTROL-POINT 7
SUPERVISOR CONTROL-POINT 8
SUPERVISOR CRT 1 DEVICE NUMBER
SUPERVISOR CRT 2 DEVICE NUMBER
SUPERVISOR CRT 3 DEVICE NUMBER
SUPERVISOR CRT 4 DEVICE NUMBER
SUPERVISOR CRT 5 DEVICE NUMBER
SUPERVISOR CRT 6 DEVICE NUMBER
SUPERVISOR CRT 7 DEVICE NUMBER
SUPERVISOR CRT 8 DEVICE NUMBER
CUSTOMER PRINTER DEVICE NUMBER
MAX ACO-ON/ROUTE COMBINATIONS
MAX AC&ON/AGENT IO COMBINATIONS
MAX CUST/ACO  COMBINATIONS
MAX CUST/ROUTE  COMBINATIONS
MAX CUST/AGENT  IO COMBINATIONS
LANGUAGE (0 OR 1)
PASSWORD (6 CHARACTERS)
CUSTOMER NAME (16 CHARACTERS)

=O
= Y
=Y
=Y
= Y
=Y
= Y
= Y
=Y
=Y
=Y
=Y
=Y
= 3700
=O
=O
=O
=o
=O
=O
=O
=l
=2
=3
=4
00
= o
=O
=O
01
= 75
=3Bo
- 15
= 20
-300
- 0
= SRSPVR
= ABC0  LTO

AUX SVCCHG
CHG F15= 3800

15 SUPERVISOR CONTROL-POINT 2 = 3800
4AUX SVCCHG
Q!L!I
AUX SVCCHG TERMINATED
- -  %  ( N o t  Echoed1
SLl>
> LOGO
OV. 00 IDLE

Note: Commands inputted by the user are underlined.

(Ill. 2112)

Fig. 2-l
Example of a SWCCHG  Function RLS  4.0 and earlier c
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OVLlll  00 IDLE LOGI
PASS? <----System Password (Not Echoed)
> A X
AUF
@MAINT
';
>; ACD-D
';
>;PLEASE
';
';
>* (Sl:

AUX Maintenance menu

ENTER A LETTER:

s
<- AUX SVCCHG
LIS 0
-AL INFORMATION <GEN
1 CUSTOMER NUMBER
2 CUSTOMER NAME
3 SENIOR SUPERVISOR PASSWORD
4 LANGUAGE PREFERENCE
5 STATUS UPDATE INTERVALS
6 NO. OF DISPLAY SCREEN COLUMNS
7 NO. OF SUPERVISOR CONTROL POINTS
8 NO. OF VDT DEVICES ALLOCATED
9 MAX. NUMBER OF VDTS IN MODE 1
10 MAX. NUMBER OF VDTS IN MODE 2
11 MAX. NUMBER OF VDTS IN MODE 3
<- AUX SVCCHG

A-ABORT, B-BACKUP, F-FLDUPD, I-IOTEST,
LF-L.FILE,R-RTECHG, S-SVCCHG, SP-SPACE,
*-EXIT, ?-HELP

c#>

'MS UPDATE INTERVALS
<- AUX SVCCHG

cCJ&  (NOT ECHOED)

OPTIONS <OPT  c#>
1 DISPLAY ID
2 AGENT ID

<- AUX SVCCHG

<g& (NOT ECHOED)

COMBINATIONS <COM  c#>
1 ACD-DN / ROUTE
2 ACD-DN / AGENT
3 CUSTOMER / ACD-DN
4 CUSTOMER / ROUTE
5 CUSTOMER / AGENT

<- AUX SVCCHG

<CR> (NOT ECHOED)

REPORTS <RPT  c#>
1 DELAY BEFORE ANSWERING
2 DELAY BEFORE ABANDONING
3 AGENT PERFORMANCE
4 ACD-DN (AGENT) PERFORMANCE
5 SUMMARIZED PERFORMANCE
6 ROUTE (ACD-DN) PERFORMANCE
7 ACD-DN (ROUTE) PERFORMANCE
8 AGENT FIRST LOGIN  / LAST LOGOUT
9 AGENT ALL LOGIN  / LOGOUT
10 AGENT DETAIL LOG
11 AGENT DATABASE
12 SMA HISTORICAL
13 SMA CALCULATOR
<- AUX SVC",HG

(III.  06367)

+ Fig. 2-2A
+ Example of a SVCCHG Function RLS 4.5 and later

CUSTOMER 0
= 0
=NORTHERN  TELECOM
=NTC
= 0
= 30
= 4
= 8
= 6
= 8
= 3
= 3

= 10

CUSTOMER 0
= Y
= Y

CUSTOMER 0
= 150
= 400
= 26
= 100
= 500

CUSTOMER 0
= Y
= Y
= Y
= Y
= Y
= Y
= Y
= Y
= Y
= Y
= Y
= N
= N
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CHG FL?  Y
ACCESS DENIED
<-  AUX  SVCCHG  <CR>  (NOT ECHOED)-

PRINTERS <PRT  c#>
1 CUSTOMER PRINTER NUMBER

<- AUX SVCCHG

<CR>  (N OT ECHOED )

SUPERVISOR CONTROL POINTS <SW  C#’
1 CONTROL POINT NUMBER
2 CONTROL POINT NUMBER
3 CONTROL POINT NUMBER
4 CONTROL POINT NUMBER
5 CONTROL POINT NUMBER
6 CONTROL POINT NUMBER
7 CONTROL POINT NUMBER
8 CONTROL POINT NUMBER

<- AUX SVCCHG

cJ&  (N OT ECHOED )

VDT DEVICE NUMBERS <VDT  c#>
1 MT DEVICE NUMBER
2 VDT DEVICE NUMBER
3 VDT DEVICE NUMBER
4 VDT DEVICE NUMBER
5 MT DEVICE NUMBER
6 VDT DEVICE NUMBER

<- AUX SVCCHG

sys

SYSTEM INFORMATION <SYS>

RELEASE NUMBER
CUSTOMERS DEFINED
VDT DEVICES ALLOCATED
HIGHEST VDT DEVICE NUMBER USED
HIGHEST PRINTER DEVICE NUMBER USED

CUSTOMER 0
1

CUSTOMER 0
5 1000
= 2 0 0 0
= 3000
= 4 0 0 0
= 5 0 0 0
= 6 0 0 0

SUPERVISOR CONTROL POINTS ALLOCATED =
ACD-DN/ROUTE COMBINATIONS ALLOCATED =
ACD-DN/AGENT COMBINATIONS ALLOCATED =
ACD-DNS ALLOCATED =-
ROUTES ALLOCATED =
AGENTS ALLOCATED =

CUSTOMER ID NUMBERS IN USE : 0

ACCESS TO SYSTEM INFORMATION DENIED
<- AUX SVCCHG

AUX SVCCHG TERMINATED

OVLllm IDLE

7000
8000

CUSTOMER 0

MAXIMUM
4 . 5
1 3
6 12
6

3 2
150 2 0 0
400 8 5 0

26 3 0
100 2 0 0
500 1 0 0 0

NOTE: Commands input by the user are UNDERLINED.

(III. 06388)

Fig. 2-2B
Example of a SVCCHG Function RLS 4.5 and later continued

c
c
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OVLl  1100 IDLE  Lm
PASS?
>g

-e System Password (Not Echoed)

AUti

@ MAINT

>; PLEASE ENTER A LETTER: A-ABORT. B-BACKUP, F-FLDUPD, I-lOTEST.  R-RTECHG. S-SVCCHG,*-EXIT, ?-HELP

>‘[Sl  :R

+ AUX RTECHG
LIS 0

CUSTOMER ID = 0

0

:
3
4
5
ii
7
8
9

10
1 1
12
13
14
15
1 6
17
18
!9
2 0
21
2 2
23
2 4
25
26
2 7
28
2 9
3 0

3 :

R O U T E  0
R O U T E  1
R O U T E  2
R O U T E  3
R O U T E  4
R O U T E  5
R O U T E  6
R O U T E  7
R O U T E  8
R O U T E  9
ROUTE 10
R O U T E  11
ROUTE 12
ROUTE 13
ROUTE 14
ROUTE 15
ROUTE 16
ROUTE 17
ROUTE 18
ROUTE 19
ROUTE 20
ROUTE 21
ROUTE 22
ROUTE 23
ROUTE 24
ROUTE 25
R O U T E  26
ROUTE 27
ROUTE 28
ROUTE 29
R O U T E  30
ROUTE 31
ROUTE 32

4 A U X R T E C H G
CHG F30= INWATS 1
LINE 30 CHANGED TO INWATS 1
l ** CHANGE COMPLETED l *-
-AUX RTECHG
QUIT
AXRTECHG  TERMINATED
w%  (Not Echoed)
SLl>
>E
OVLlll  00 IDLE

Note: Commands inputted by the user are underlined

(III. 2113)

Fig. 2-3
Example of a RTECHG Function (RLS  4.5 and earlier)
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- AL:%  hTECHG
LIST ti

CUSTOHEF: I D  =

Kil R T E  NRHE

3: ROUTE 0 3 2 : R O U T E 3 2
1 : R O U T E 1 3 3 : R O U T E 3 3
2: R O U T E 2 3 4 : R O U T E 3 4
3 : FiOUTE 3 3 5 : R O U T E 35
4 : KOUTE 4 3 6 : R O U T E 3 6
5 : FiOUTE  5 3 7 : R O U T E 3 7
b : iiOUTE 6 3 8 : ROUTE 3 8
i: KIIUTE 7 3 9 : R O U T E 3 9
8 : FiOUTE  8 40: R O U T E 4 0
9 : R O U T E  9 4 1 : ROUTE 4 1

1 0 : Ki3iJTE  1 0 47: i?OUTE 41
ll: FiCUTE  1 1 4 3 : fiOUTE 4 3
i2: KZUTE 12 4 4 : R O U T E 4 4
1 3 : ROUTE 13 4;: R O U T E 45
1 4 : R O U T E  1 4 4.5: R O U T E 4 6
15: R O U T E  15 4 7 : R O U T E 4 7
1 5 : Z?301’7’5 48: R O U T E 4 8
1;: KCUTE 1 7 4 9 : R O U T E 4 9
i d : KOUTE 19 5 0 : R O U T E 25
1 5 : i\‘GUiE 19 51: ROUTE CJl
73: FiCUTE  70 5 2 : ROUTE 52
2 1 : R O U T E  71 5 3 : R O U T E 53
72 : i?ZIJTE  -71 5 4 : hOUTE 5 4
.1:!: KOUTE 7 3 55: R O U T E 55
‘. 1 *z;; . F\I?UTE  74 5 6 : RO’UTE 56

T O U R S  7i! 57: R O U T E 57
7 I-0. F.OUiE 76 58: R O U T E 5 8
77: ROUTE 17 553: C”llTC ‘,o..S”. L
2 8 : KOUTE 28 6 0 : R O U T E 6 0
2 9 : R O U T E  79 6 1 : R O U T E 6 1
3 G : iiOUTE 3 0 62: R O U T E 6 7
3 1 : R O U T E  3 1 6 3 : ROUTE 6 3
9 9 : I N T E R N A L

.I- A U X  R T E C H G
C H G  F 1 6  5900196

0

RT# RTE  NkflE

ITEtl 16 CHANGED TO 5980196

kkU  C H A N G E  COttPLETED tS*
- A U X  K T E C H G

;HG F46 5950888

ITEfl 4 6  C H A N G E D  T O  5950888

4*X C H A N G E  CCnPLETED S**
..- A U X  R T E C H G

INVF\LID COHHhND
:- A U X  R T E C H G

(111. 6441)

RT: FiTE  NAflE

6 4 : R O U T E 6 4
6 5 : R O U T E 65
66: R O U T E 6 6
6 7 : R O U T E 6 7
6 8 : R O U T E 6 8
6 9 : R O U T E 6 9
7 0 : R O U T E 70
7 1 : R O U T E 7 1
77’ -. R O U T E 72
7 3 : R O U T E 7 3
7 4 : ROUTE 7 4
7 5 : R O U T E 7 5
7 6 : R O U T E 7 6
7 7 : R O U T E 7 7
78: R O U T E 7 8
7 9 : ROUTE 7 9
s o : RCUTE S O
81: ROUTE 8 1
61: ROUTE ii?
8 3 : kOUTE 9 3
54: R O U T E a 4
8 5 : R O U T E 8 5
9 4 : R O U T E 9 5
87: i:OUTE a 7
d a : R O U T E  a3
9 9 : R O U T E 9 9
9c: SOUTE 90
91: r;wTE 9 1
9 2 : R O U T E 9 2
9 3 : K’OUTE 9 3
9 4 : R O U T E 9 4
9 s : ROUTE 9 5

PRACTICE 553 -2671-310

RT# R T E  NAflE

9 6 : R O U T E  9 6
9 7 : R O U T E  9 7
90: R O U T E  98
9 9 : R O U T E  9 9

100: R O U T E 1 0 0
101: ROUTE101
102: R O U T E 1 0 7
1 0 3 : R O U T E 1 0 3
1 0 4 : R O U T E 1 0 4
105: ROUTElCS
1 0 6 : R O U T E 1 0 6
1 0 7 : R O U T E 1 0 7
108: ROUTEl~ja
1 0 9 : ROUTElO’?
110: ROUTE1 1 3
111: ROUTE 111
1 1 1 : ROUTE112
1 1 3 : FiOUTEiIJ
1 1 4 : ROUTEi 1.1
1 1 5 : RCUTE?!;
1 1 6 : ROUTE1 i o
1 1 7 : R O U T E 1 1 7
119: ROUTE1 i3
1 1 9 : R O U T E !  19
120: iiOUTEi  ZV
121: R O U T E 1 7 1
123: ROlJTEl,?
123: ROUTEiZ3
1 2 4 : R O U T E 1 2 4
115: ROUTE~ZJ
1 2 6 : ROUTE126
1 2 7 : R O U T E 1 2 7

Fig. 2-4
Example of a RTECHG Function (RLS  5.0 and later)
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Table 2-A
INPUT COMMANDS FOR SVCCHG (RLS  4.0 AND EARLIER)
AND RTECHG

COMMAND MEANING

S

R

LIS n

Invokes the service change (SVCCHG)  program.

Invokes the route change (RTECHG)  program.

Lists all the service change or route change items (Fig. 2-1,  2-2, 2-3 or
Fig. 2-4).  for a customer whose ID is n (O-31). If n is not specified, items
for all defined ACD-ADS customers (maximum 5)  are printed. If there
are no ACD-ADS customers defined, then default values for the items of
a customer whose ID is -1 are printed.

DEL n Deletes the service change or route change items for a customer whose ID
is n (O-31); i.e., customer n no longer has access to the ACD-ADS
feature. Can be used only to completely delete a customer from the
SVCCHG or RTECHG program. To delete a particular item of these
programs, the CHG (change) command is used to input the value 0 (e.g.,
SUPV.  ID, VDT. DEVICE #l).

A D D  n

CHG Fxx=yy

Adds to the auxiliary processor a customer whose ID is n (O-31). A
printout of the service change or route change items (showing default
values) is generated. This command must be followed by the LIS n
command before changes to the service change or route change items for
the customer can be made.

Changes the values of the service change or route change items listed for
a customer. xx denotes the service change or route change item (field) to
be changed, and yy represents the new value to be assigned in that
particular field. Use this command only after the service change or route
change items for a customer have been printed through command LIS n.
The changed field is printed with the new value shown after the command
is inputted. See Table 2-D (Table 2-E for SVCCHG RLS 4.5 and later)
for the permissible value/range for each field.

QUIT Updates the changes or additions that have been made in the service
change or route change program, and terminates access to the program.
To reaccess either program, the @MAINT  command must be inputted.
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Table 2-B
INPUT COMMANDS FOR SVCCHG (RLS  4.5 AND LATER)

COMMAND MEANING

S Invokes the service change (SVCCHG) program.

LIS <C#> List customer information. When the LIS command and customer number +
<C#>  is entered, the first section of information (GEN)  for the customer c
will be displayed. After the information has been listed, any of the displayed
lines may be modified using the change command (CHG)  (see below). A +
carriage return <CR> will display the next section of information for the
customer option (OPT), this section can then be changed if desired. By c
entering carriage returns all seven sections can be displayed and/or modified.

The following commands allow specific sections of customer data to be listed
directly without the need to step through all previous sections with the LIS
command. If carriage return is entered in response to one of the following
commands the next section in the sequence will be displayed. For example, if
<CR> is entered after the PRT command the Supervisor Control Point
(SPV)  section will be displayed. c

Note: The section to be modifed must be listed using LIS or one of the section headings before
any values in that section can be changed.

GEN <C#> List and open for modification General Information for the customer
specified.

OPT ax> List and open for modification the Option Information for the indicated
customer.

C O M  4.20 List and open for modification the Combination Maximums of the indicated
customer.

RPT <C#> List and open for modification the Report option list of the indicated
customer.

PRT <C#>

SPV  <C#>

List and open for modification the Printer list of the indicated customer.

List and open for modification the Supervisor list of the indicated customer.

VDT <C#>

SYS

List and open for modification the VDT list of the indicated customer.

List the system information section. This section outlines the usage and
maximum allowed values for all customers defined. Users are not allowed
modification access to this section.

ADD <C#> This command adds a new customer to the Service Change file. The customer
number must be supplied.

DEL CC%> This command deletes a customer from the Service Change file. The
customer number must be supplied.

CHG F<#>  <VALUE>This  command changes the value of the specified line number to the value
supplied in the command. The only values that may be modified are those to
which the user has access privileges.

Page 2-13



PRACTICE 553-2671-310

Table 2-D Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.0 AND EARLIER)
AND RTECHG FIELDS RLS 5.0 AND EARLIER

FIELD VALID RESPONSE OR RANGE

3 0 Specify the device number for this customer’s reports printer. Range is O-5,
where 0 means the customer is not equipped with a reports printer. A printer
cannot be assigned to more than one customer.

3 1

3 2

3 3

3 4

3 5

Range is 50 to 200
Do not exceed maximums.
Default is 5 when a new customer is being added (Note 4).
Calculation Method: (Maximum number of routes for this customer) x
(number of ACD-DNs).
Example: Two ACD-DNs have five routes defined; therefore, 2 x 5 = 10.

Range is 10 to 100 (PDP-U/23)
Range is 10 to 250 (PDP-11/23-l-,  PDPlU24)
Range is 10 to 500 (PDP-U/44)
Do not exceed maximums.
Default is 10 when a new customer is being added (Note 4).
Calculation Method: (Maximum number of agent-IDS  in the system) x
(number of ACD-DNs).
Example: Two ACD-DNs, 40  agent-IDs assigned: therefore, maximum
combinations are 40 x 2 = 80.
Note: Position-IDs can be substituted for agent-II%.

Range is 2 to 30. Do not exceed maximums.
Default is 2 when a new customer is being added (Note 4).
Calculation Method: Add the total number of ACD-DNs for each customer
equipped with ACD-ADS.
Example: One ACD-ADS customer, three ACD-DNs assigned: therefore,
maximum combinations = 3.

Range is 2 to 31. Do not exceed maximum.
Default is 2 when a new customer is being added (Note 4).
Calculation Method: Add the total number of routes for each customer
equipped with ACD-ADS.
Example: Two ACD-ADS customers, five routes assigned to customer No. 1,
10 routes assigned to customer No. 2; therefore, maximum combinations = 5
+ 10 = 15.

Range is 10 to 150 (PDPW23)
Range is 10 to 400 (PDP-11/23+, -11/24)
Range is 10 to 850 (PDP-11/44)
Do not exceed maximum.
Default is 10 when a new customer is being added (Note 4).
Calculation Method: Add the total number of agent-IDs assigned for each
customer equipped with ACD-ADS.
Example: Two ACD-ADS customers, 90 agent-IDs for customer No. 1, 45
agent-IDs for customer No. 2; therefore maximum combinations = 90 f 45
= 135.
Note: Number of agent-IDs is taken from actual number of codes assigned,
not from number range assigned. Position-ID may be substituted for
agent-ID.
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Table 2-D Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.0 AND EARLIER)
AND RTECHG FIELDS RLS 5.0 AND EARLIER

FIELD VALID RESPONSE OR RANGE

3 6 Specify 0 for English, 1 for French. The language specified is the default
language for the Configuration report generated when the EOD routines of
the auxiliary processor are completed. (The VDT menu language is specified
as part of the supervisor/senior supervisor login procedure.)

3 7

3 8

Specify up to six alphanumeric characters for the senior supervisor password.

Specify the customer name as it is to appear on all management reports (16
characters maximum).

RTECHG

1 through 32 Specify a trunk descriptor with up to 8 alphanumeric characters. Default
trunk descriptors are shown in Fig. 2-3 or Fig 2-4. See Note 3.

Note 1: If the customer is to operate in the Agent-ID mode, the Agent-ID option must be
enabled in the Meridian SL-1 ADS data block (overlay 23).

Note 2: Ensure that the Position-ID specified corresponds to a supervisor Position-ID as defined
in the Meridian SL-1 telephone data block (overlay 11).

Note 3: Trunk descriptors can only be assigned to ACD trunk routes that are defined in the
Meridian SL-1 route data block (overlay 16).

Note 4: If sufficient resources are not available to provide a new customer with the default value,
an error message (Table 2-F or Table 2-G SVCCHG RLS 4.5 and later) is printed and the+
customer is not added to the system.

Note 5: In Meridian SL-1 Generic X11, trunk routes 0 to 127 can be assigned as ACD trunks.
However, reporting on the Auxilliary Processor side will group trunks 31-127 together for data
representation as trunk route 31. Route 99 is recognised  by the Auxilliary Processor as the internal
route, even if it is defined as a valid Meridian SL-1 route (in this case Route 99 should not be
defined for ACD use). Any of trunks 32 to 127 can be used as recorded announcement trunks.

Note 6: If all 8 supervisor positions are defined and you wish to change one of the positions,+
change the position to zero first, then change the position to the desired value. c
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Table 2-E
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

System
Information

Note 1: There is one system section for the entire ACD-D system.

Note 2: The system section can not be modified by the customer.

1 Maximum Allowed VDT Devices

This field defines the maximum number of terminals that all customers can
have on the system. These terminals must be shared by all defined customers.

The naximum  number of VDT devices will vary with the PDP-system
(11/23-l-,  11/44  or 11/73)  and with the characteristics of the installation
such as call traffic and system use. Refer to the Engineering Guideline for
their exact values.

2

P

4

General
Information

1 Customer Number

2

Maximum Allowed Customers

This field contains the number of customers that can be defined on the
PDP-system. The maximum number of customers supported is 5 on the
11/44  or 11/73  system and 1 on the U/23+ system.

System ID

This is the Identification Code of the ACD-D system.

Internal Route Number

This field defines the route that the Meridian SL-1 sof hvare has
currently designated as the internal route number. Two valid internal
designators are 99 for Generic X11 RLS 5.21 and previous and 255 for later
releases, check your current Meridian SL-1 release for the correct
designator.

Note: This section defines general customer information that is
frequently used by ACD-D software. Therb  is a general section for each
customer in the system.

Specify the Meridian SL-1 customer number (O-31) for which ACD-ADS
data is to be added, changed or removed.

Customer Name

Specify a 16-character name representing the customer whose data is defined
in this section. This is the name which will appear on all management
reports.

Senior Supervisor Password

Specify the 1 to 6-character password that must be entered at login time to
gain Senior Supervisor status.

Page 2-18



PRACTICE 553-2671-310

Table 2-E Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

4 Language Preference

Specify the language (English - 0, or French - 1) that this customer’s Load
Configuration Report will be printed in at system startup.

5 Status Update Intervals

This value defines that time in seconds between updates of the statistics
portion of the Current Status Display. Specify 10, 20 or 30.

6 Number of Display Screen Columns

This field gives the number of columns of agents to be displayed on the
Current Status Display and Global Agent Display. Specify the number of
columns (3) or (4) for a total of 39 or 52 agents on one Current Status
Display screen respectively.

Number of Supervisor Control Points

Specify the number of supervisors that this customer can have defined
(Maximum 16 PDP-11/23+,  32 PDP-11/44  or MicroPDP-11/73).

Number of VDT Devices Allocated

Specify the number of terminals allocated to this customer. The total
terminals allocated to all customers cannot exceed the Maximum Allowed
VDT’s  (Maximum 12 PDP-11/23-l-, 16 PDP-11/44,  or MicroPDP-11/73)
field in the System Section.

Maximum Number of Devices in Mode 1

Specify the number of terminals (l-8  PDP-11/23-l-  , 1-16 PDP-11144  or
MicroPDP-11/73)  that can use the Current Status Display concurrently.
Refer to Appendix 2 to 553-2671-151 for capacity information and
associated engineering requirements.

10 Maximum Number of Devices in Mode 2

Specify the number of terminals that can use the Report Scrolling Mode
concurrently. Refer to Appendix 2 to 553-2671-151 for capacity information
and associated engineering requirements.

c

c

c

11 Maximum Number of Devices in Mode 3

Options

Specify the number of terminals that can use the Report Definition Mode
concurrently. Refer to Appendix 2 to 553-2671-151 for capacity information
and associated engineering requirements.

Note: There is an options section for each customer in the system.
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Table 2-E Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

1 Display ID

Specify Y (yes) if a customer has access to the Current Status Display. When
disabled N (no), the Display mode is disabled for this customer.

Agent ID

Specify Y (yes) if the customers agents are identified by Agent ID or
Position ID. When disabled N (no), the customer’s agents are not identified
by agent ID and the Agent Database will be disabled.

Combinations

4

Note: If the customer is to operate in the AGENT-ID mode, the
AGENT-ID option must be enabled in the Meridian SL-1 ADS data
block (overlay 23).

Note: There is a combinations section for each customer in the system.

ACD-DN/Route

This field defines this customer’s portion of the sytem maximum number of
ACD-DN/Route combinations. The maximum ACD-DN/Route
combinations per system (all customers) is:

RLS 4.5 and earlier
for PDP-11/44

PDP-U/23+
RLS 5.0 and later
for MicroPDP-U/73

PDP-11/44
PDP-U/23+

- 2 0 0
- 2 0 0

- 1000
- 1000
- 5 0 0

These figures are system maximums, but performance is affected by many factors
and a heavily loaded system may not be able to support the full complement of
A-Route  combinations. See Appendix 2 to 553-2671-151 for capacity
information.

Default is 0 when a new customer is being added.

Note: Calculation Method: (Maximum number of routes in an ACD-DN) X
(number of ACD-DN).

Example: Two ACD-DN’s have five routes each; therefore 2 x 5 = 10.
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Table 2-E Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

2 ACD-DN / Agent

This value gives this customer’s portion of the number of ACD-DN/Agent
combinations allowed for all customers on the system. The maximum
ACD-DN/Agent combinations per system (all customers) is:

I+

4

3 Customer/ACD-DN

4

I+

4

5

Report

for MicroPDP-11173 - 850
PDP-11/44 - 850
PDP-11/23+ - 400

Default is 0 when a customer is being added.

Specify the maximum number (O-30) of ACD-DN’s allowed for this customer.
There is a maximum of 30 ACD-DN’s per system (all customers). Default is 0
when a customer is being added.

Customer /Route

Specify the maximum number of Routes allowed for this customer. For RLS 4.5
and earlier, there is a maximum of 32 Routes, including the internal route, per
ACD-D system. For RLS 5.0 and later, there is a maximim of 129 routes,
including the internal route, per ACD-D system. For PDP-11/23f  systems, it is
recommended that the number of routes allocated for the entire system not
exceed 64. See Appendix 2 to 553-2671-151 for complete capacity and
performance information.

Customer/Agent

The value is the maximum number of Agent ID’s allowed for this customer.
There is a maximum of 1000 agent ID’s per system (all customers).

Note: This section contains a set of fields (one for each report) indicating
whether or not this report is available for this customer.

There is a report section for each customer in the system. Specify Y (yes)
the report is available or N (no) for each individual report (l-131.

Delay Before Answering

Delay Before Abandoning

Agent Performance

ACD-DN (Agent) Performance

Summarized Pef ormance

Route (ACD-DN) Performance

Page 2-21



PRACTICE 553 -2671-310

Table 2-E Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

7

8

9

10

11

12

13

Printer

w I.n

Supervisor
Control Point

ACD-DN (Route) Performance

Agent First Login/Last  Logout

Agent All LogWAll  Logout

Agent Detail Log

Agent Database

SMA Historical

SMA Calculator

Specify the device number for this customer’s reports printer. The “n” range is
O-5, where 0 means the customer is not equipped with a reports printer. A printer
cannot be assigned to more than one customer.

There is one control point number for each supervisor defined in the general
information section.

There is a supervisor control point section for each customer in the system.

Control Point Number

The identification code corresponding to supervisor “n”.

Note: If possible the identification code should correspond to a
supervisor Position-ID (4 digits) as defined in the Meridian SL-1 Set
data block (overlay 11). If this is not possible because the number of
supervisor Position-ID’s defined on the Meridian SL-1 exceeds the
maximum allowed to this customer on the a,xilliary processor, a dummy
supervisor control point of 9999 must be created on the auxilliary
processor. Any supervisor Position ID’s defined to the Meridian SL-1
and not explicitly defined to the auxilliary processor will then be
mapped into the 9999 supervisor control point. Failure to define the
dummy supervisor control point will result in an error message from
the statistics manager, and can cause corruption of current statistics data
after load management commands regarding these undefined supervisors
have been used.

See Table 2-E SVCCHG - Fields 14 through 21, for Control Point
specification examples.
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Table 2-E Continued
PARAMETERS FOR SVCCHG FIELDS (RLS  4.5 AND LATER)

FIELD VALID RESPONSE OR RANGE

VDT Device
Numbers

*t 11n Specify one device number (l-16 for PDP-U/44  and MicroPDP-11/73)  or+
(l-8  for PDP-11/23-I-)  for each VDT allocated in the general information
section. This is the logical number of terminal “n”.

There is a VDT device numbers section for each customer in the system.

See Table C SVCCHG - Fields 22 through 29 for VDT specification
examples.
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Table 2-F
SVCCHG (RLS  4.0 AND EARLIER)
AND RTECHG ERROR MESSAGES

MESSAGE MEANING

ALL 8 SUPERVISOR CONTROL POINTS
ALREADY IN USE

AMOUNT AVAILABLE IS ONLY n; m IN USE
BY OTHER CUSTOMERS. p RESOURCES
MUST BE REALLOCATED AMONG USERS

CANNOT FIND CUSTOMER

CUST ID ALREADY ASSIGNED

CUSTOMER #  NOT ADDED

DUPLICATE CUST ID

ERROR-DEFINE CUSTOMER BEFORE
ATTEMPTING TO MAKE A CHANGE

ID ALREADY EXISTS

INVALID BOOLEAN

INVALID COMMAND

INVALID CUSTID

INVALID ID INPUT

INVALID LINE NUMBER

LUN ALREADY ASSIGNED

OUT-OF-RANGE

Page 2-24

A maximum of 8 supervisor control points can
be assigned.

A minimum SVCCHG value cannot be met
(n<minimum).  m of them are being used by
other customers. p must be removed from other
customers so they can be assigned to the new
customer being created.

A service change or route change record for a
specified customer does not exist in the service
change or route change file.

An attempt was made to assign a customer ID
which already exists in the service change file.

The customer record was not added because of
problems.

An attempt was made to create a service change
or route change record for a customer already
defined in the service change or route change
file.

An attempt was made to use the CHG
command for a customer that is not defined to
the auxiliary processor. (Make sure you have
typed L n first, where n is the customer
number.)

An attempt was made to add a supervisor
control point ID identical to one which already
exists for the same customer.

The answer was not boolean (yes/no).

An invalid command string has been inputted.

Customer id either exceed the range limit or
was non-numeric.

The customer ID input was an invalid customer
number.

The line number (field) specified in the CHG
command is not in valid range.

Another customer is already using this ‘JDT
number.

The customer ID input was not between 0 and
4, the valid range.
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Table 2-F Continued
SVCCHG (RLS  4.0 AND EARLIER)
AND RTECHG ERROR MESSAGES

MESSAGE MEANING

PRINTER DEVICE n ALREADY IN USE This printer device (n) is already assigned to
another customer.

TOO MANY CUSTOMERS

TOTAL FOR ALL CUSTOMERS EXCEEDED

Maximum number of customers exceeded.

The total of items (fields) 31 to 35 in the
service change files for all defined customers
exceeds the permissible maximum.
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Table 2-G
SVCCHG ERROR MESSAGES (RLS  4.5 AND LATER)

MESSAGE MEANING

DUPLICATE CUST ID

TOO MANY CUSTOMERS

AMOUNT AVAILABLE 1S:nnn
AMOUNT USED BY OTHER CUSTOMERS:nnn
RESOURCES MUST BE REALLOCATED
AMONG CUSTOMERS TO CONTINUE

CUSTOMER #  NOT ADDED

INVALID CUSTID

DUPLICATE CUSTID

SUPERVISOR CONTROL POINT ALREADY IN
USE

VDT DEVICE ALREADY ASSIGNED

PRINTER DEVICE NUMBER #  ALREADY IN
USE

ENTRY OUTSIDE LIMITS

NOT ACCEPTED.. PLEASE INPUT Y OR N

INVALID LINE NUMBER

CUSTOMER NOT DEFINED

CANNOT FIND CUSTOMER

INVALID ID INPUT

INVALID PASSWORD . . . ACCESS DENIED

ACCESS DENIED

Customer ID to be added already exists.

No room left in the file for new customers.

The limits of all resources is reached - to fix
reduce the limits set for other customers.

The customer record was not added because of
problems.

Customer ID either exceeded the range or was
non-numeric.

Attempt to change to an existing CUSTID
denied.

Control point input is already assigned.

LUN assigned for this customer has already
been assigned.

The device number chosen is already in use by
another customer.

The value input was not within the assigned
boundaries.

The answer was not boolean (yes/no).

The line number input is not valid.

The Customer ID input was not defined in the
SVCDAT.DAT file.

The customer ID not previously defined.

The customer ID input was an invalid customer
number.

The access password input was not correct.

An attempt to gain access was denied as the
user does not have access permission.
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1. GENERAL

1.01 The Meridian SL-1 is supplemented with a Digital Equipment
Corporation (DEC)  PDP-11 auxiliary processor (AUX)  when the
Automatic Call Distribution-Auxiliary Data System (ACD-ADS) feature
is equipped. (Read 553-2671-104 for a description of the ACD-ADS
feature.)

4.02  This practice provides information and procedures that may be
required to isolate or repair faults that can occur on the auxiliary
processor or associated peripheral equipment. Where required, reference
is provided as to who to contact for technical assistance (i.e., Northern
Telecom or Digital Equipment Corporation).

1.03 Information presented in this practice assumes the reader is
familiar with the Meridian SE-1 ACD-ADS configuration and interface
requirements as described in:

0 553-2671-151 Appendix 1 - ACD-ADS Engineering, Ordering and?
Configuration

. 553-2671-200 - ACD-ADS Interface and Software Installation for
MicroPDP-11/73

0 553-2671-200 Appendix 1 - ACD-ADS Software Updates

l 553-2671-200 Appendix 2 - ACD-ADS Interface and Software
Installation for PDP-11/23,  11/23-t,  11/24,  and 11144. 4J

1.04 The reader should also  be familiar with PDP-11 disk handling and
system booting procedures as described in:

0 RLOl/RLOZ  Disk Subsystem User’s Guide - EK-RLO12-UG-004
(ordered from DEC)

0 The appropriate system manual (supplied) for the PDP-11 processor
in use.

Page l-l
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2. MAINTENANCE GUIDELINES

HIGH- AND
LOW-SPEED LINKS

2.01 The Meridian SL-1 and the PDP-11 processor are connected via a
low-speed link (LSL) and high-speed link (HSL).  Procedures to install
and test these links are detailed in 553-2671-200. Should a problem
occur on either link, use the link diagnostic overlay program (overlay
48)  or the input/output diagnostic (overlay 37) to test the link (see
diagnostic input/output reference manual) or the appropriate
fault-clearing practice to clear faults on the associated Serial Data
Interface (SDI)  pack.

AUXILIARY
PROCESSOR WILL NOT
REBOOT

2.02 If, during the course of normal operation, the auxiliary processor
(AUX)  halts (indicated by the symbol @  printed at the Meridian SL-1
maintenance TTY) and fails to reboot, a fault has probably occurred in
the operating disk (tape), disk (tape) drive(s), or Central Processing Unit+
(CPU) of the auxiliary processor.

2.03 Follow the procedures in Chart 2-l to clear the fault or isolate the
fault to a particular item. Ensure that all TTY output that is generated
by the procedures is retained for use by Northern Telecom or DEC,
should their assistance be required.

VDT TERMINALS DO
NOT RESPOND

2.04 Single VDT Affected. If only one VDT is not responding,
substitute a known good VDT with the suspect VDT. If the known good
VDT does not operate, then suspect a fault in the cables, cable
connections, or modems (if any) between the VDT and the auxiliary
processor. To localize the fault, access the @MAINT  menu from the
Meridian SL-1 maintenance TTY (Chart 2-3) and select the IOTEST
function (Table 2-A). This program sends a test message over a selected
TTY port at a specified baud rate. The VDT (or similar portable device)
can be connected at the various cross-connect points in the cable run to
the affected VDT to localize the problem to one specific area

2.05 Multiple VDTs  Affected. If more than one VDT is not
responding, a probable fault exists in the auxiliary processor software.
Chart 2-2 gives procedures which will restore normal operation to all
VDT’s,  and will also provide Northern Telecom with the necessary
information to identify the cause of the problem. Northern Telecom,
knowing the cause of the problem, can affect the necessary repairs to
prevent its recurrence.

WARNING: If any RSXllMi-  utility has been invoked so that+
it retains control (PIP>,  BRO>,  AT.>, etc.) it must be
terminated before logging off from the processor 1%).
Failure to do so may result in a system failure. TO
terminate from any utility simultaneously press the CRTL+
and Z keys. c

Page 2-1
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Chart 2-l
AUXILIARY PROCESSOR WILL NOT REBOOT

Assumptions:

1. The HSL and LSL are operational.

2. The auxiliary processor (AUX)  is powered-up.

3. The READY lamp on DLO: and DLl:  are both steadily lit.

4. The disk pack in DLO: is called the X-pack (top disk); the disk pack in DLl:  is called the Y-pack
(bottom disk).

S T E P  ACTION VERlFlCATlON

1 Attempt to reboot the system from the
X-pack in DLO.

2 Remove and interchange the lamp covers
designated OREADY and 1READY.

3 Attempt to reboot the system from the
Y-pack (now in DLO:).

If the AUX does not reboot, proceed to
Step 2.

If the AUX reboots successfully, there
may have been an intermittent fault. Note
all error messages, and resume normal
operation.

DLO: is now the bottom disk and DLl:  is
the top disk.

If the AUX does not reboot, contact DEC
and inform them that the AUX cannot be
booted from either drive.

If the AUX reboots successfully, abort the
system and proceed to Step 4.

4 Remove the Y-pack from the lower drive;
set aside. Remove the X-pack from the
upper drive and install it in the lower
drive.
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Chart 2-1 Continued
AUXILIARY PROCESSOR WILL NOT REBOOT

S T E P  ACTlON VERlFlCATlON

5 Attempt to reboot the system from the If the AUX reboots successfully, continue
X-pack in DLO: (lower drive). to operate in this mode. Inform DEC of a

faulty upper disk drive (DLO:).

If the AUX fails to reboot, reinstall the
Y-pack in DLO: and reboot the system.
Continue to operate in this mode and
notify Northern Telecom of a faulty disk
pack (X-pack). All data collected from
midnight to the time of failure will be
lost, including data for:

l Agent login/logout

0 Agent/ ACD-DN performance

l Summarized ACD-DN performance

l Route/ACD-DN performance.

An attempt may be made to recover this
data from the faulty DLO: using the PIP
command. Even though rebooting the disk
may not be possible, the data files may be
copied. If this is the case, data will be lost
only during the time the svstem is down.
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Chart 2-2
ALL VDT TERMINALS DO NOT RESPOND

STEP ACTION VERIFICATION

1 At the Meridian SL-1 maintenance TTY, The prompt PASS? is printed.
input the command LOGI.

2 Enter the system password. The prompt > is printed.

3 Enter the command AX. The prompt AUX > is printed.

4 Press the carriage return key. If the prompt > appears, the operating
system software is active; proceed to Step
5 .

If -l-l is the response, the system has
crashed. Follow the crash dump sequence
in the appropriate chart following.

If the prompt > does not appear, save all
TTY output and contact Northern
Telecom. It may be necessary to obtain a
crash dump before rebooting the system
(see Charts 2-4 to 2-6).  See Chart 2-l if
the AUX fails to reboot.

5 Input the command ACT.

6 Input the command ATL.

7 Input the command PAR.

A list of active tasks is printed at the TTY
(see Fig. 2-l); proceed to Step 6.

If a list of active tasks is not printed,
reboot the AUX, save all TTY output and
contact Northern Telecom. See Chart 2-l
if the AUX fails to boot.

A list of all active ACID  programs is
printed (see Fig 2-2).

A table of the processor’s memory content
is printed. (This is useful in diagnosing a
‘dead’ system as it shows what was in
memory and presumably running before
the system failed.)

8 Reboot the AUX, save all TTY output and Upon completion of the reboot, all VDT
contact Northern Telecom. terminals become operational. See Chart

2-l if the AUX fails to reboot.
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‘3  A C T
MCR... (TTO:)
ACTTO (TTO:  1
LNKMGR (TTO:  1
F’FRCHK (TTO:)
C O N T R L (TTO:  1
AGDEF (TTO:)
ASL (TTO:  1
CMDPRC (TTO:  1
C I D A (TTO:  1
USF’LAY (TTO:)
PARMAO (TTO:)
RPTDEF (TTO:  1
STSMGR (TTO:)
SCROLL (TTO:)
IIDPP (TTO:)
LDCNFG (TTO:;
SPOOL (TTO:  1
RPTGEN (TTO:)
TRKMGR (TTO:)
ACDSTS (TTO:  >
LMLIB (TTO:  1
5%/
.._. ..’
‘..,.i
‘..,..’
.._. ..’

Fig. 2-1
Sample List of Active Tasks (ACT)

Page 2-5



PRACTICE 553-2671-500

Fig. 2-2
Sample List of Active ACD Programs (ATU
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Chart 2-3
ACCESSING THE @MAINT  MENU

STEP ACTION VERIFICATION

At the Meridian SL-1 maintenance TTY,
input the command LOGI.

Input the system password.

Input the command AX to access the The response is AUX  >.  A
PDP-11 processor through the low-speed communications link is established between
link. the TTY and processor.

Input the command @MAINT. A menu of the @MAINT  programs is
printed at the TTY. See Table 2-A for a
description of menu items.

Enter the desired item mnemonic from
the @MAINT  menu (see Note).

When the function associated with the
selected item is complete, input the
command % to log the TTY out of the
processor. (If access to the same or
another item in the @MAINT  menu is
desired, the @MAINT  command must be
input again.)

Input the command LOGO.

The response is PASS?

The response is >. The maintenance TTY
is logged into the Meridian SL-1

c

The % command is not echoed on the
TTY.

The TTY is logged out of the Meridian
SL-1. The ACD Data Dump (ADD)
program is loaded automatically when the
LOGO command is input.

Note: If no option is selected or the HELP (?)  option is selected, the @MAINT  program (option
*)  must be terminated before logging out of the Meridian SL-1. If @MAINT  is not terminated,
the auxilary processor software suspends console activity until the console is released by
@MAINT,  potentially causing a failure of the ACD-ADS application software (Generic 9000). +
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Table 2-A
@MAlNT  MENU ITEMS

-+  ABORT (A)

BACKUP (B)

9, FLDUPD (F)

4

IGTEST  (I)

LFILE (LFI

RTECHG  (R)

This program shuts down the ACD-ADS (Generic 9000) software in an orderly
sequence. This program should be used whenever it is necessary to halt the
auxiliary processor, and is preferable to manually halting the processor.

This program leads the user through the procedures required to create an
off-line backup disk. (Part of the program includes shutting down the
ACD-ADS (Generic 9000) software, if running.) An off-line backup disk should
be created periodically to ensure that a customer’s defined databases (report
definitions, agent database, thresholds, eEc.,)  are not completely lost in the event
that both disks (DLO:  operating and DL1:  on-line backup) become corrupted.

Field Update. This program shuts down the Generic 9000  software. This is the
only time this program should be selected. When invoked, the program directs
the user through the procedures required to replace the current Generic 9000
software release with a new release, without the loss of any existing customer
statistical data.

This program is a diagnostic tool that is useful during the physical installation
and checkout of the ACID-ADS system.The program enables the user to select a
TT port, and specify the speed (baud) at which the device connected to that
port is to operate. The program them sends a test message to the device through
the selected TT port.

Caution: This program shoulld  not be used to test the HSL if it is
connected  to the eridian  SL-4. See Chart 2-l in 553-2671-200  for
procedures to cheek  the  HSL.

List Files. This program prints a list of all ACD-ADS data files currently on
disk. For each data file, the size (im blocks) and date of creation is printed.
The data file names have the following conventions:

XYyymmdd.nnn
Where: X  = C for current day

D for daily
W for weekly
P for period

Y= P for Agent/Position - ACD-DN
Ha for Route/ ACD-DN
S for Summarized ACD-DN

yymmdd = file date
nnn = Customer number (000  to 031)

OTyymmddnnn
Where: OT means that the midnight off -line tasks for customer mm
ran to completion for the date yyddmm.

There are eight daily files, five weekly files and two period files per customer.
Depending on the current date, it can be determined whether some data files
are obsolete.

This program invokes the auxiliary processor route change program. This
administrative program is described in 553-2671-310.
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Table 2-A Continued
@MAINT  MENU ITEMS

ITEM DESCRIPTIBNIPURPOSE

SVCCHG (SI This program invokes the auxiliary processor service change program. This
administrative program is described in 553-2671-310.

SPACE (SP) This program prints disk capacity information. For each disk (DLO:  and DLl:),
the number of available, used and free blocks is printed. There should be at
least 1000 free blocks on the disk. When the disk is full, an error message will
be printed by a task which requires disk space for creating files, pointing
directly or indirectly to the disk space problem.

HELP (?) This program prints a summary description of each of the @MAINT  programs.

Note: With the exception of the HELP (?)  option, all selections
automatically terminate the @MAIN? menu program. If no options are
selected, the @MAINT  program must be terminated using the EXIT (*)
option. If the program is not terminated, the TTY will remain tied to the
program which will prevent error messages from the Auxiliary processor
and may ultimately cause a system failure.

EXIT (*I This command is used to exit the @MAINT  mode. To reaccess any of the
@MAINT  programs, the command @MAINT  must be input again.

CRASH DUMP
SEQUENCE

2.06 If the ACD-ADS (Generic 9000)  software fails on the PDP-11~
processor without any external indication of the cause of the failure, it
may be necessary to obtain a crash dump to assist in isolating the cause.
A crash dump is the contents of memory captured on the disk in drive
DL1:.  A special procedure (see Charts 2-4, 2-5 and 2-6 for the
PDP-11/23,  11/23+, -U/24  and -11/44,  respectively) is used to
initiate a crash dump. The crash dump analysis sequence is provided in
Chart 2-7.

2.07 Once a crash dump has been taken, the crash dump disk should be
marked with an identifying paper label affixed to the disk cover that
indicates:

l end user name

0 date and time the crash dump was taken

0 software generic and issue.

2.08 The crash dump disk and a copy of console output also taken at
the time of the crash dump should be sent to Northern Telecom.
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Chart 2-4
CRASH DUMP SEQUENCE FOR PDP-11123, -11/23+

STEP ACTION VERiFlCATlON

4

5

Push HALT switch (DEC’s  bezel) on
processor down.

Load a scratch disk on DLl:.

Push HALT switch up.

Note: DO NOT touch RESTART
switch. If the RESTART switch is
toggled, do not perform crash dump
procedure.

Enter 4OG  <CR>.

Enter P <CR>.

Remove disk from DLl:,  forward it to
Northern Telecom.

Place original DE1 disk back on the drive.

Reboot the system.

@  prints out on the console.

System crash information prints out on the
console. When the print is complete, @
prints out on the console.

The READY lights on the DLl:  and DLO:
blink. When the crash dump is finished, 6 %
will be printed on the console.
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Chart 2-5
CRASH DUMP SEQUENCE FOR PDP-11124

S T E P  ACTlC3N VERlFlCATlON

1 Put  toggle  switch  to  HALT  position. System  responds  with the following

nnnnn

@

Where  nnnnn is numeric  output.

Load  a scratch  disk  in DL:l.

Put  toggle  switch  to  CGNT  position.

Enter at console:  4OG  <CR>

Enter: P  <CR>

Remove  the  disk  from DLl:  and  send  it to
Northern Telecom.

Place  the original DLl disk  in the lower
drive.

Follow  the restart procedure  to  reboot  the
system.

Wait  for the disk  to  become  ready.

System  crash  information  prints out on  the
console.  Ends  with 62.

Initiates  crash  dump activity; READY  light
on  DLl:  flashes, indicating  that the
contents  of the system  memory  is being
dumped  to  disk  in DLl:.  When  finished,
6.2  is printed.
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Chart 2-6
CRASH DUMP SEQUENCE FOR PDP-l1/44

STEP ACTION VERIFICATION

1 Put HALT switch to HALT position. Console prints out the following

CONSOLE

nnnnnnn aaaaaa

2 Enter S <sp>  40 <cr>

3 Put HALT switch back to CON position. System crash information prints out on the
console.

4 Mount a scratch disk on DLl:  and press READY light comes on.
LOAD key.

5 Enter C <CR> When the crash dump is finished, the
console prints out the same message as in
step 1.

6 Dismount the disk in DLl:  and send it to
Northern Telecom.

7 Place the original DLl disk in the lower
drive.

7 Follow the restart procedure to reboot the
system.
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3. DIAGNOSTIC FEATURES

Error Messages 3.01 CONTRL is responsible for printing all task error messages on the
Meridian SL-1 Maintenance TTY. The messages are either non-fatal or
fatal. If a fatal error is received then the sending task will be aborted
after the message has been printed. The task abort will cause the
appropriate exit action to be taken by CONTRL. See Control Messages
and ACD-ADS (Generic 90001  software Messages for a detailed+-
explanation of error messages.

Task Header Display 3.02 Whenever CONTRL finds a task to be unresponsive to the
periodic polling, CONTRL will spawn MCR with a command line of
the form:

‘RMD T,T=tttttt

Additional Diagnostic
Hook

where the name of the unresponsive task (see Table 5-C for task names)
will replace the ‘tttttt’ field. This causes the task’s header to be
displayed on the console, including all currently open files. See Fig 3-16
for a sample printout of RMD. c

3.03 In addition to the RMD command which will be run as described
above, CONTRL will also run the following command at this time:

‘xxx tttttt’

where the unresponsive task’s name will replace the ‘tttttt’ field. This
command provides the facility to run an additional diagnostic tool
whose definition can be defined at a later date, and which may change
with time.
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p:.-RHO T 9 T=LNKflGR

RSX-llti-FLUS  v2.1 FLlSE  512K ll-DEC-85  08:53:  1 5

T.S!Sk: LNKMGR Partition: GEN s t a t u s : W F R  --F’HD  M C K
Oun: T T O : 1/o: 0. Dpri: 150, F'ri:  150, Spri: 154. Len:  0010~~00 --

RO = 013572 Rl = 100074 I?2  = 000000 R3 =  0 0 0 0 3 0 R4 = 0 0 0 0 0 0  R5 =  0 0 0 0 1 2
PC = oo?q62 --FS = 1 7 0 0 0 0 SF’ = 0 7 7 7 6 6  SDSW =  1 . Eflg = 000000 100000

L U N
- - -

1 .
2 .
3.
4 .
5 .
5 .
7 .
8 .
9.
10.
..>

I .

File
----
S’iO:
syo:
syo:
syo:
TIO:
TIO:
TTl:
TTl:
?lone’
N o n e

LUN File
--- ----

~(111.  6 4 5 4 )

Fig. 3-1
Sample Printout Of Diagnostic Tool RMD
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4. CONTROL MESSAGES

Message Types 4.01 The Control (CONTRL) task prints various messages on the
Meridian SE-1 maintenance TTY. Messages are of the following types:

@  information only

0 error conditions detected

Message Format

@  on behalf of other system tasks

4.02 Each message is preceded by a time stamp on the first line of the
message. The time stamp prints the time of the message output in the
form “hh:mm”.

4.03 “tttt” in the message field identifies the six character name. Table
5-C lists specific task names. Following are the CONTRL messages in
upper case with the associated message explanation in lower case:

Meridian SL-I DATE MAY BE WRONG
TYPE YES <CR>  TO ACCEPT

NO <CR>  TO HALT:

The date on the Meridian SL-1 is not what CONTRL is expecting. This
message asks the operator to confirm that the Meridian SL-1 date is
correct.

Meridian SL-1 DATE INCORRECT: PLEASE SET Meridian SL-1
TIME THEN RESTART AUX

The date on the Meridian SL-1  was not confirmed by the previous
message. The system will shut down to allow the operator to set the
Meridian SL-1 time.

Meridian SL-1 TIME NOT SET: PLEASE SET Meridian SL-1 TIME
THEN RESTART AUX

The time on the Meridian SL-1 has not been set. This is vital to the
ACD operation, so the system will be halted while the operator sets the
time on the Meridian SL-1.

AUX INITIALIZATION STARTED*

This message signals the start of AUX initialization. All the online tasks
will be started by the CONTRL task.

AUX INITIALIZATION COMPLETED; DID YOU %LOGO?

AUX initialization has been completed. This message also reminds the
operator to log off of the Meridian §L-1 maintenance TN  since the
Meridian SL-1 will be unable to supply the initialization data to the
AUX otherwise.

AUX INITIALIZATION FAILED: SYSTEM WILL SHUTDOWN
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During system initialization, CGNTRL encountered a problem that
would not allow the proper operation of the system. Another message
will have been printed which describes the exact problem.

TASK tttttt ACTIVATED

The task named in the message has been activated and CQNTRL is now
waiting for the task to respond when it has completed its initialization.
This message appears during the initialization of the AUX system.

TASK tttttt SPAWN FAILED, STATUS = nnn

CGNTRL attempted to spawn the named task but the spawn failed. nnn
is the status returned from the spawn directive. The most likely status
codes are:

- 1 = Insufficient dynamic memory.

- 2  = Task is not installed.

4.04 TASK tttttt INITIALIZED

This message is printed when the named task has successfully completed
its initialization and has responded to the CQNTRL task.

TASK tttttt INITIALIZATION FAILED
The named task was successfully spawned but the task did not respond
to CONTRL after it completed initialization. CQNTFLL  will try 3 times
to bring the task up. If it still cannot initialize the task then the system
will be halted.

**  AUX GOING OFF-LINE **

This message indicates that the AUX is shutting down to go offline.
This message should only appear at midnight or when the AUX is
started and the previous day’s off-line tasks have not been run.

TASK tttttt DIED*

This message indicates that the named task has died successfully as part
of the AUX shutdown procedure.

FATAL ERROR: CONTRL COULD NOT OPEN SVCDAT.DAT

During system startup, CQNTRL attempts to write the current date into
the SVCDAT.DAT  file. When it attempted to do this the operation
failed. The system will be halted.

LOW POOL EVENT, tttttt  WILL BE DISABLED

This message warns that available pool space is very low and that the
named task is being disabled in an attempt to free up enough pool space
so that AUX is able to continue running in a slightly degraded mode.

HIGH POOL EVENT, tttttt  WILL BE RE-ENABLED

This message indicates that available pool space has recovered to the
point that CONTRL has decided that the named task can be re-enabled.
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OUT OF MEMORY... SYSTEM WILL BE RESTARTED

The system’s available pool space is too low for AUX to continue
running. If this occurs then there is most likely something wrong with
the software, so CONTRL restarts the system in an attempt to correct
the problem.

TASK tttttt DOES NOT RESPOND, TASK WILL BE ABORTED

The named task did not respond to the POLL message sent by
CONTRL. CONTRL will run RMD to show that task’s header and then
abort the task. The task abort will be handled as an abnormal task exit,
thus reviving the task or causing a system restart.

TASK tttttt REVIVED

The named task has been restarted by CONTRL. This may be due to
any of the following reasons:

l the task aborted due to a runtime  error,

l CONTRL aborted the task because it failed to respond to the poll,

l or a high pool event has re-enabled the task.

TASK tttttt REVIVE FAILED, STATUS = mm

CONTRL attempted to revive the named task but was unable to spawn
the task. nnn is the status of the spawn directive and will most likely be
one of the following 2 values:

-1  = Insufficient dynamic memory.

-2 = Task is not installed. ,lsk.OFFLINE TASK tttttt STARTED*

The named offline task has been started.

OFFLINE TASK tttttt  SPAWN FAILED, STATUS = nnn

The named offline task could not be spawned by CONTRL.

OFFLINE TASK tttttt COMPLETED*

The named offline task has completed successfully.

TASK tttttt ABORTED

CONTRL has aborted the named task. It may have been aborted for
any number of reasons including:

* The task did not respond to the polling

l The task has been aborted to free pool space.

0 The task did not respond to CONTRL’s  request to die.

l The task was aborted to ensure that it really was inactive.
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TASK tttttt ABORT FAILED, STATUS = nnn

When attempting the abort the named task, CONTRL encountered an
error as given by the ‘nnn’ field in the message.

tttttt RECVD BAD MSG FROM tttttt, MESTYPE  = nnn

<work3>  <word4>  . . . . . . <wordll>  <wordlZ>

A task received a message from another task which could not be
processed. The message has been discarded. Words 3 to 12 give the first
10 words of the message buffer in octal format.

AUX ERROR: <wordl>,<word2>  IN: tttttt

<word3>  <word4>  . . . . . . <wordll>  <wordl2>

A task encountered an I/O or task-specific error. See Tables 5-A to
5-T for details.

AUX WILL BE RESTARTED

CONTRL is exiting to perform a total system restart. Just before
exiting, CONTRL restarts LNKMGR to bring the system back up
automatically.

AUX  IS HALTING . . .

CONTRL is exiting due to an error requiring operator intervention. A
previous message should appear on the console to indicate what is
wrong. Once the problem has been corrected, the system should be
restarted manually.
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5. ACD-ADS (GENERIC 9000) SOFTWARE ERROR RnESSAGES

5.01 When an error condition is detected by any auxiliary processor
task, the CONTRL task is informed by a message and prints the error
information at the Meridian SL-1 maintenance TTY.

5.02 Auxiliary processor error messages that are printed at the TTY fall
into two categories:

(1) Messages that identify errors encountered by the DEC PDP-11
RSX-llM/M+ operating system software.

(2) Messages that identify errors encountered by the Northern Telecom
ACD-ADS (Generic 90001 software. c

5.03 This practice identifies and interprets error messages that can be
printed by the ACD-ADS (Generic 9000)  software. Refer to DEC +
documentation (listed in 553-2671-151 Appendix 1) for identification
and interpretation of RSX-llM/M+  operating system error messages.

SEVERITY CODES 5.04 A severity code number (l-8) is associated with each error message
identified in this practice. Refer to Table 5-A for the meaning/action
of each severity code.

Table 5-A
ERROR MESSAGE SEVERITY CODES

SEVERITY MEANING/ACTION
CODE

Not a serious message unless it persists. If it does persist, contact Northern Telecom
for assistance.

Not a serious message unless it persists. The message can relate to a hardware fault.
Check peripheral equipment (VDT,  printers) and associated TT port on the
processor, then contact Northern Telecom for assistance.

This can be serious. If the message occurs together with disk hardware faults, call
DEC to inspect the disk drives. Otherwise, contact Northern Telecom.

This can be a serious software error. Contact Northern Telecom for assistance.

The customer service change options could possibly be wrong or too small. Check the
customer service change options (553-2671-310)  and contact Northern Telecom if the
problem is not discovered.

Reboot the processor. If the problem continues, contact Northern Telecom for
assistance.

A basic system size/capacity restriction has been exceeded. Contact Northern
Telecom for assistance.

A problem exists on the high-speed link. Check the HSL cable and use overlay 48 to
determine the status of the link.
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4MESSAGE  OUTPUT
FORMAT

5.05 ACD-ADS (Generic 9000)  software error messages are output at
the Meridian SL-1 maintenance TTY in the following format:

hh:mm ALJX-ERROR:<WORD  I>;<WORD  2>IN: <TASKNAME>

<WORD  3>,  <WORD 4>,  . . . <WORD  12)

5.06 The first line of output consists of the time (hh:mm) at which the
error occurred and the name of the task which detected the error. The
first and second line (see Note) of output contain diagnostic
information which is presented in octal format. The information
consists of 12 sets of octal numbers referred to as <WORD 1>,
<WORD 2>, etc., up to <WORD 12).

Note: The second line of the error message extends to a third line
if an 80-column printer is used.

BAD MESSAGE
ERRORS

5.07 Bad message errors can occur in any task and are assigned a
Severity Code of 1. Bad message errors are output in the following
format.

hh:mm <TASKNAME> RCVD BAD MSG FROM <TASKNAME>

MESTYPE  = nn

CLASSES OF ERROR
MESSAGES

5.08 There are two classes of error messages: common routine error
messages and task-specific error messages. Task-specific error messages
are identified by <WORD l> being printed as -I.  Common-routine
error messages are identified by <WORD 1) being printed as other
than -1. (Refer to Chart 5-l for an example of conversion of an octal
number to a decimal number.)

COMMON-ROUTINE
ERRORS

5.09 Common-routine errors can occur in any task and are identified
by <WORD 1> having a value greater than -1 All words in a
common-routine error message are printed in octal. <WORD l> is
actually a combination of an Error Type Code and a Common-Routine
Identifier. The high byte of <WORD l> contains the Error Type
Code, the low byte contains the Common-Routine Identifier.
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5.10 Possible Common-Routine Identifiers (in octal) are:

:
3
4
5
6
7
1 0

11
13

1 4

:;
2 2
2 3
2 4

(N)BLDOPN
CLREFN
CRMKTM
DELCLS
DELOPN
DISC10
DEQMSG
DEQFRM

specific task
EFWAIT - Waits for logiical OR of event flags
GETINI - Gets the INICMD message

MRKTIM
OPNFID
RENAME
SETEFN
SNDMSG
TERM10

- Opens a file by file name
- Clears an event flag
- Cancels a mark time request
- Deletes an unopened file
- Deletes a currently open file
- Disk I/.0  operation
- Dequeues next message
- Dequeues next message from a

from CONTRL
- Specifies a mark time
- Opens a file by file ID
- Renames a file
- Sets an event flag
- Sends a message
- Terminal I/O operation.

5.11 Possible Error Type Codes (in octal) are:

0
1
2
3

4
;
1 0

Bad parameter passed
Terminal read failure
Terminal write failure
File open error
File read failure
File write failure
File delete failure
File rename failure
MCR directive error.

5.12 To separate the Error Type Code from the Common-Routine ID,
perform the following steps:

(1)

(2)

(3)

(4)

Divide <WORD l> by 400 (octal).

The result of the integer division is the Error Type Code.

Multiply the Error Type Code by 400 (octal) and subtract this
number from <WORD 1).

The result is the Common-Routine ID.

5.13 In common routine errors, <WORD 2>  to <WORD 12) usually
contain additional information relating to the error. This information
differs from one Error Type to the next. The next sub-sections describe
what information will be contained by the message.

BAD PARAMETER
ERRORS

5.14 Bad parameter errors will be structured so that <WORD 2>+-
specifies the parameter number, <WORD 3> will display the
parameter value.
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FILE RELATED ERRORS

MCR DIRECTIVE
ERRORS

5.15 File-related errors cause the RSX-11 I/O  error code to be
displayed in <WORD 2>, <WORD 3> to <WORD 10) contain the
file descriptor. (Software maintenance personnel should refer to
Appendix 1 of the IAS/RSX-llM/M-PLUS  Executive Reference
Manual.)

5.16 <WORD 2> will contain the RSX-11 error code. (Software
maintenance personnel should refer to Appendix B of the
RSX-llM/M-PLUS  Executive Reference Manual.) <WORD 3> will
contain the directive address.

5.17 Table 5-C lists the TASKNAME  and corresponding error code
table for each type of task-specific error code. The task-specific error
code that corresponds to <WORD 2> is listed in the referenced table.

Table 5-C
REFERENCE TABLE FOR TASKNAME  ERROR MESSAGES

TASKNAME ERROR
MESSAGE TA5LE

L N K M G R Table 5-D
CIDA Table 5-E
RPTDEF Table 5-F
DDPP Table 5-G
STSMGR Table 5-H
DSPLAY Table 5-I
SCROLL Table 5-J
SPOOL Table 5-K
PARMAD Table 5-L
AGDEF Table 5-M
ASL Table 5-N
ACDSTS Table 5-O
LDCNFG Table 5-P
T R K M G R Table 5-Q
C M D P R C Table 5-R
RPTGEN Table 5-S
OFFLINE Table 5-T
RPTGNZ Table 5-U
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Table 5-D
LNKMGR ERROR MESSAGES

LNKMGR (link manager) handles messages that are transmitted over the link between the Meridian
SL-1 and the PDP-11.

<WORD 2) INTERPRETATION SEVERITY
CODE

6

7

8

9

10

11

1 3

1 4

1 5

1 6

1 7

Input timeout, no message received from the Meridian SL-1.

Output buffer overflow.

Output timeout; no ACK/NAK  received from the Meridian SL-1
in response to a message sent from the auxiliary processor.

SOH not the first character received from the link.

The count of NAK’s  from the Meridian SL-1 to an output
message from the auxiliary processor exceeded threshold. Output
message is thrown away.

An error was encountered while reading the service change file.

Number of characters received from the Meridian SL-1 is greater
than 128.

Invalid customer ID received from the Meridian SL-1. The
invalid customer ID will appear in <WORD 3>

Error status received when a read I/O issued to the link.

Checksum on an Meridian SL-1 message is not correct.

Timeout waiting for PFRCHK to respond (30  seconds).

An invalid message type was received from the Meridian SL-1.
WORD3 contains the bad message type, WORD4 is the message
number within the packet received.

Too few characters received from Meridian SL-1 for message
type. The message type will appear in WORD3, the message
number within the packet appears in WORD4.

Free pool space has become critical. LNKMGR has increased its
throttling level. This means that more messages will be discarded.
WORD3 will contain the new throttling level. Throttling level 2 is
a partial throttle in which call processing messages are no longer
sent to the real-time statitics processor (STSMGR).  Throttling
level 3 is more severe; position state change messages are no
longer sent to STSMGR. Throttling level 4 is full throttle: all
messages are discarded by LNKMGR at this level.

8

8

1 c

8 c

1 c
c

8

8 c

8

2

2

7 c
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Table 5-D Continued
LNKMGR ERROR MESSAGES

<WORD 2> INTERPRETATION SEVERITY
CODE

+ 18 Free pool space has increased. LNKMGR has decreased its *
throttling level. This means that fewer messages will now be
discarded by LNKMGR. WORD3 will contain the new throttling
level. If the throttling level has returned to normal (i.e. WORD 3
is 1) then WORD4 to WORD8 will contain the number of calls
the Meridian SL-1 accepted during throttling for customers 1 to
5 .

2 0

2 1

2 2

2 3

LNKMGR has started the Meridian SL-1 link data tracing *

LNKMGR has stopped the Meridian SL-1 link data tracing. *

The operator has attempted to redefine the trace parameters while *
a trace was in progress.

Error writing to trace file SLTRACE.DAT on disk DLl. 3

* information onlv
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Table 5-E
CIDA  ERROR MESSAGES

CIDA is the Current Interval Data Administrator. It collects call information for reporting purposes

<WORD 2) INTERPRETATION - RLS 4.5 and Earlier S E V E R I T Y  +
CODE

1

2

3

4

10

11

2 5

GETTINI returned a false.

EOF detected on reading service change file.

EOF detected on reading report parameter file.

Incorrect flag number returned from EFWAIT.

Number of positions exceeded the maximum.

DMPINI message is invalid.

Threshold value for received ACD-DN not specified in report
parameter file.

101 No more free data records.

102 Record count exceeded limit specified in service change file.

103 Error creating SMDMP file.

1 0 4 Error creating AGDMP or RTDMP file.

<WORD 2> INTERPRETATION - RLS 5.0 and Later

1

2

3

4

5

1 0

11

12

INICMD message was not received from CONTRL..

Unexpected EOF detected while reading SVCDATxx.DAT.

Unexpected EOF detected while reading RPTPRM.DAT.

Incorrect event flag number returned from EFWAIT.

Previous dump has not been processed by DDPP by the time the
next dump is performed by CIDA.

Number of positions exceeded the maximum.

Number of ACD-DN’s for a customer exceed the maximum
defined for this customer in Service Change.

Number of Agents for a customer exceed the maximum defined
for this customer in Service Change.

S E V E R I T Y  +I

CODE

4

3

3

4

4

5

5

5
4
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Table 5-E Continued
CIDA  ERROR MESSAGES

r+ <WORD 2) INTERPRETATION - RLS 5.0 and Later SEVERITY
CODE

13 Number of Routes for a customer exceed the maximum defined 5
for this customer in Service Change.

25 Threshold value for the destination ACD-DN is not defined in 5
4 RPTPRM.DAT.
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Table 5-F
RPTDEF ERROR MESSAGES

RPTDEF (report definition) handles report definition from supervisor VDT.

<WORD 2> INTERPRETATlON SEVERITY
CODE

5

7

9

1 0

1 1

15

1 7

Cannot open service change file.

Cannot read service change file.

Cannot open or read report parameter file.

Cannot find file containing report and schedule definitions. New
(empty) file created.

Cannot read language file. (error 5 is not applicable to RLS 4.5
and later.)

I/O completion event flag set when VDT in IDLE state.

Cannot create file to contain report and schedule definitions.

Cannot create or access file to contain schedule of reports to print
later in the day. Ignore this message unless it occurs twice.

Cannot open language file.

Cannot attach the terminal

zoIJ  many reports scheduled to print later in the day (maximum

3

3

3

1

3

2

3

3

3

2

7
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Table 5-G
DDPP ERROR MESSAGES

DDPP is the disk data preprocessor. It formats current interval reporting data into the Current Day
File on disk.

<WORD 2) INTERPRETATION SEVERITY
CODE

1

2

3

4

5

101

102

103

1 0 4

105

106

107

108

I+ 201

202

GETINI routine returned a false.

EOF detected while reading service change file.

EOF detected while reading report parameters file.

Cannot find matching ACD in agent/route records.

Cannot find matching ACD in summary records

EOF detected while reading header of current interval file.

EOF detected while reading customer index area of current
interval file.

EOF detected while reading ACD index area.

EOF detected while reading daily file.

Unable to write header record of current day file.

Unable to write interval data of current day file.

Unable to write ACD index area of current day file.

Unable to write data area of current day file.

The following messages apply only to RLS 5.0 and later

10 minute timeout waiting for RPTGEN to finish using current
day file after adhoc dump request. DDPP will continue regular
processing regardless.

DIE message receives while waiting for RPT.GEN  to finish using
current day file after adhoc dump request. DDPP will continue

4

3

3

4

4

3

3

3

3

3

3

3

3

1

1

4 with the shutdown seouence.
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Table 5-H
STSMGR ERROR MESSAGES

STSMGR (statistics manager) processes call messages for later display on supervisor’s statistics display.

<WORD 2> INTERPRETATION SEVERITY
CODE

0

1 0

11

12

13

1 4

2 0

5 0

5 1

5 2

5 3

5 4

5 5

ACD-DN link list overflow. Too many ACD-DN’s have been
defined in Meridian SL-1 - exceeding the limit imposed on the
auxiliary processor.

Agent position link list overflow. Too many agent positions have
been defined in Meridian SL-1 - exceeding the limit imposed on
the auxiliary processor.

Duplicate agent position defined. This message is always printed
when one attempts to add control point supervisor ID that already
exists.

Attempt to delete a nonexistent ACD-DN after receiving a delete
ACD-DN (DPDMSG)  message from the Meridian SL-1.

Attempt to delete a nonexistent agent position after receiving a
delete agent position message from the Meridian SL-1.

Attempt to delete an ACD-DN with at least one agent position
assigned.

Attempt to delete a control point supervisor ID. Action ignored.
The deletion (or addition) of control point supervisor ID can be
achieved only by an off -line auxiliary processor service change
(553-2671-310)  followed by a reinitialization of the auxiliary
processor.

Timestamp in call messages from Meridian SL-1 might have the
incorrect time, possibly caused by lack of time synchronization
between the auxiliary processor and the Meridian SL-1. (error 20
is not applicable to RLS 4.5 and later.)

Invalid parameter in message received. Bad ACD-DN.

ACD-DN does not exist.

ACD-DN does not exist, cannot be deleted.

Report parameter file corrupted.

Attempt to reassign a position to a nondefined ACD-DN.

Supervisor not defined in service change file. (applicable to RLS
4.5 and later).

1

1

a-

l

1

1

3

5

5
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Table 5-l
DSPLAY ERROR MESSAGES

DSPLAY (display) handles the supervisor display operation of the VDT.

<WORD 2> INTERPRETATION SEVERITY
CODE

1 Data access denied by STSMGR for display. This is caused by
either of the following

1

(a)  Invalid control point supervisor ID.

(b)  STSMGR is currently busy. Try to request display again.

I/O failure. This is usually a problem caused by terminal
hardware problem during input or output.

Attempt to delete an ACD-DN  which does not exist.

Note: The preceeding  DSPLAY error numbers apply to RLS
4.0 and earlier.
The following DSPLAY error numbers aply  to RLS 4.5 and
later.

1 Terminal I/O failed. 2

2 Terminal read error. 2

3 Terminal write error. 2

4 Terminal status error. 2

5 Queue overwritten error. 1

6 File open error. 3
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Table 5-J
SCROLL ERROR MESSAGES

SCROLL handles the scrolling of management reports on the VDT.

<WORD 2> INTERPRETATION SEVERITY
CODE

1001 Invalid VDT number in SCROLL message.

1002 Customer ID in message does not match VDT in message.

1003 Could not attach to terminal.

1005 Processing read when VDT I/O status is idle.

1006 Could not open a data file during initialization.

1007 EOF occurred when SVCDAT.DAT read attempted.

1008 GETINI failed.

1 CI

5

2

2

3

3

4 J
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Table 5-K
SPOOL ERROR MESSAGES

SPOOL prints reports at the reports printer.

<WORD 2) INTERPRETATION SEVERITY
CODE

1601 GETINI failed. 4

1602 EOF occurred when SVCDAT.DAT  read attempted. 3

1603

1604

1605

1606

Cannot open SVCDAT.DAT. 3

Customer ID in spool message not found in records. 5

Cannot attach to printer. 2

An error was detected trying to write a file to the printer. The 2
file probably had an invalid character which is causing the
problem, and should be deleted.

Table 5-L
PARMAD  ERROR MESSAGES

PARMAD  is the Parameter Administration task. It allows the senior supervisor to change the
period/week definitions, interval/shift definitions, answering/abandoning delay spectra, and to
enable/disable items for reporting.

<WORD 2) INTERPRETATION SEVERITY
CODE

1401 PARMAD  message contained an invalid terminal ID. 4

1402 Could not attach to terminal. 2

1403 Could not create a new RPTPRM file. 3

1404 Terminal I/O error. 2

1405 Could not open a LANGUAGE file. 3

1406 Terminal read error. 2

1407 Failed to open a data file. 3

1408 EOF reached on reading SVCDAT file. 3

1409 GETINI failed. 4
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Table 5-M
AGDEF ERROR MESSAGES

AGDEF handles agent definition by the senior supervisor.

<WORD 2> INTERPRETATION SEVERITY
CODE

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

EOF reached when reading SVCDAT file WCDAT.DAT is bad).

GETINI failed.

AGENTS file initialization failed.

AGENTS file could not be opened.

Bad index record in AGENTS file.

Could not find LANGUAGE1 file (English).

Could not find LANGUAGE2 file (French).

Too many agents (in total, for all customers).

Could not attach to terminal (VDT),  after initial request of
supervisor.

Terminal I/O  error.

Terminal read failed.

RRTGEN  did not set global event flag that indicates AGENTS file
is free within the expected time: either RPTGEN failed, or the
system is very heavily loaded.

Re-opening of AGENTS (after RPTGEN)  file failed.

Write I[/0  error when writing to AGENTS file

3

4

3

3

4

3

3

7

2

2

2

1

3

3
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Table 5-N
ASL ERROR MESSAGES

ASL handles Agent Status Logging for use in the Agent Log reports.

<WORD 2) INTERPRETATION SEVERITY
CODE

1 Initialization message not received from CONTRL. 4

2 End-of-file on service change file. (SVCDAT.DAT  is bad). 3

3 Error when creating, opening, or when reading or writing header
record of “ manned ” file. (MANDAT)

3

4 Error when creating, opening, or when reading or writing header
record of work file. (T) WIKDAT.

3

5 Error when creating, opening, or when reading or writing header
record of “ walkaway  ” file. WLK.DAT)

3

7 Error creating WIKDAT  file for RFTGEN. 3

8 Error when writing a file using record access mode. 3

9

10

Error when extending a file using record access mode.

Number of agents exceeded maximum. (1000 total for all
customers in one day).

3

7

11 Infinite loop in position state automaton (program bug; should
never occur).

4

1 2 Error while copying one file to another (will be while copying
TWFKDAT  to WRKDAT  for RPTGEN).

3
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Table 5-O
ACDSTS ERROR MESSAGES

ACDSTS generates a snapshot report of the supervisor display.

<WORD 2) INTERPRETATlON SEVERITY
CODE

1101 Attempt to open DAT file failed. 3

1102 Wait for STSMGR dump complete message timed out. 1

1103 Bad message received from STSMGR. 4

1 1 0 4 STSMGR dump of ACDTAB failed. 4

1105 Attempt to open dump file failed. 3

1106 ACDSTS initialization failed. 4

1107 Unexpected dump complete message from STSMGR. 4

Table 5-P
LDCNFG ERROR MESSAGES

LDCNFG generates a Load Configuration report.

<WORD 2> INTERPRETATION SEVERUY
CODE

1201 An unexpected EOF occurred on LDCNFG.DAT or the
LANGUAGE fiks.  Delete all LDCNFG.DAT  and retry.

1

1202

1203

The common routine CLREFN failed. Retry. 4

TRKTAB.DAT  was found to be inconsistent. A level one entry 6
without any level two records attached was found. Rebooting will
restore the file.

1 2 0 4

1205

1206

The file LDCNFGDAT  as copied by STSMGR is inconsistent.

An unexpected EOF occurred on SPLDMD.

An unexpected EOF occurred on TRKTAB.DAT. Deleting
TRKTAB.DAT  and then rebooting would restore the file.

1207 STSMGR’s  attempt to copy AACDTB to LDCNFG.DAT  failed - 1
probably due to an I/O  error. Delete all LDCNFG.DAT and
retrv.
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Table 5-Q
TRKMGR ERROR MESSAGES

TRKMGR controls trunk information for printing in the Load Configuration report.

<WORD 2> INTERPRETATION SEVERITY
CODE

6 2 0 The incoming message from the Meridian SL-1, via LNKMGR, 8
contained faulty data.

6 3 0 Trunk not found in TRKTAB.DAT. 4

640 TRKTAB.DAT  is full. A trunk record is discarded. Rebooting will
reinitialize TRKTAB.DAT  and recover space from out-of-date
records.

6

6 5 0 Attempt to add a trunk record which already exists. 1

6 7 0 A redundant ITDMSG is received from the Meridian SL-1. 1

6 8 0 The common routines SETEFN/CLREFN  returned a failed code. 4
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Table 5-R
CMDPRC ERROR MESSAGES

CMDPRC is the command processor. It handles supervisor login and mode selection at the VDT.

<WORD 2) INTERPRETATION SEVERITY
CODE

1501 Terminal not ready. 2

1502 Read error. 2

1503 Write error. 2

1504 Detach error. 2

1505 Attach error. 2

1506 Input on deactivated terminal. 2

Note: All error conditions, except bad message, result in a message with the following format:
<WORD 2> is the error code, <WORD 3> is the terminal ID, and <WORD 4>  is the
RSX-11 error status. In the case of bad CCMSG’s,  <WORD l> gives the terminal ID read
from those messages: the remaining words are exactly as received by CMDPRC.

Table 5-S
RPTGEN ERROR MESSAGES

RPTGEN is the report generator task.

<WORD 2> INTERPRETATION SEVERITY
CODE

1 Initialization message not received. 4

2 Invalid output device specified in the message received from
RPTDEF.

4

3 Invalid customer ID received. 4

4 Invalid report ID received. 4

Note: The preceeding  RPTGEN error numbers apply to RLS
4.0 and earlier.
The following RPTGEN error numbers apply to RLS 4.5 and
later.

Page 5-19



PRACTICE 553-2671-500

Table 5-S Continued
RPTGEN ERROR MESSAGES

<WORD 2) INTERPRETATION SEVERITY
CODE

1 No INICMD message received from CONTRL. Task initialization
has failed.

2 One or both of the language files could not be opened. Task
initialization has failed.

3 An invalid customer ID was found in a report specification
<WORD 3> will contain the invalid customer ID.

4

5

Invalid report specification received.

An agent report was specified for a customer with the Agent ID
option disabled.

6

7

Unable to read the RPTPRMDAT  file.

Timeout waiting for a dump from AGDEF, ASL or CIDA.
<WORD 3> will contain the Report Type
<WORD 4> will contain the Report Level
<WORD 5>  will contain the Report Time Frame.
The report will not be generated.

8 RPTGN2  dies, or encountered an error while generating a report.
<WORD 3> will contain the Report Type
<WORD 4>  will coritain the Report Level
<WORD 5> will contain the Report Time Frame.

The following message applies only to RLS 5.0 and later.

P 9 An invalid shift specification was received i.e., shift 5 was
specified when only 3 shifts are defined.
<WORD 3> will contain the Customer ID
<WORD 4> will contain the Report Type
<WORD 5> will contain the invalid shift specification

4 * Information only.
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Table 5-T
OFFLINE ERROR MESSAGES

<WORD 2> INTERPRETATION SEVERITY
CODE

Initialization message not received (DSGEN, DRGEN, DPGEN, 1
WSGEN, WRGEN, WPGEN, PRGEN, PPGEN, PSGEN tasks).

Bad daily file (PRGEN. PSGEN, PPGEN tasks). 3

A file does not exist on DLO: (GLENUP). 3

Table 5-U
RPTGN2 ERROR CODES FOR RLS 4.5 AND LATER

<WORD 2) INTERPRETATION SEVERITY
CODE

1 Intialization message is not received. 4

2 Invalid output device specified in the message received from
RPTDER.

4

3 Invalid customer ID received. 4

4 Invalid report ID received. 4

5 Invalid supervisor ID received will not be generated. 4

6 EOF  encountered while reading the RPTPRM.DAT file. 3
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1

1

6
6

1.0 1 This section provides a feature description of
the Centralized Attendant Service (CAS)

option offered for SE- 1. The CAS optisn allows
customers with multiple locations to have their
attendant services provided from a single location.

I.02 Testing and feature operation can be found in
553-2681-300.

2. GENERAL DESCRIPTION

2.01 A typical CAS configuration consists of one
or more remote locations, each served by its

own private branch exchange (PBX)  and
attendant(s), and a single PBX location where the
CAS attendant(s) are located. (See Fig. 2-I.) Each
remote location has access to the CAS  attendant
through Release Link Trunks (RLT).  In addition, the
remote locations are interconnected by tie trunks”

2.02 When a call from a PBX in a remote location
requires attendant assistance, an idle RLT at

the remote PBX is seized and the call is presented to
the CAS attendant. If an idle RLT is not available,
the call is queued until an RLT becomes idle. The
CAS attendant can then extend the call to a station at
the remote location. The CAS attendant must alss
handle calls originating from the main PBX which
require attendant assistance.
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Fig. 2-1 -  Typical CAS Configuration

2.03 The types of call which require attendant
assistance and can be handled by a CAS

attendant are :

(a) Listed Directory Number (LDN) calls,

(b) Dial “0” calls (“0” is optional if the flexible
attendant DN is used),

(c) Recalls, intercepts, or transfer to attendant,

(d) Access to special services such as WATS or
FX trunks.

2.04 Tones are sent from the remote PBX to the
CAS attendant when the CAS attendant

answers to identify the type of incoming call, and to
provide confirmation of special features during
dialing; i.e., camping-on a busy destination.

2.05 The SL-1 is compatible as a main PBX or a
remote PBX at installations which consist of

SL- 1 and non-SL- 1 PBX types. Non-SL-1 PBX-
types must be arranged in accordance with AT&T
technical advisory number 10 (TA-10) to accept the
CAS option.

3. FEATIJRE DESCRIPTION

A. Controlling CAS Service

3.01 The attendant console at the remote PBX
is equipped with a key to

activate/deactivate CAS. When the CAS key is
operated, its associated LED changes state. If the
LED is lit, then the remote PBX is in CAS
service and all calls requiring attendant service
will be routed to the CAS attendant over RLT. If
the LED is dark, the remote PBX is in local
service and all calls are handled by the local

+ attendant. The CAS key, assigned automatically,
is located above the LPK 5 key on the console.
3.02 If an attendant console is not required at a

remote location, up to ten SL-1 sets with GAS
keys can be equipped.

B. Listed Directory Number Calls

3.03 Calls to the LDN of the main PBX are
treated in the normal manner; i.e., an

Incoming Call Indication (ICI) is presented to the
attendant and normal call-handling procedures
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are used. If the remote location is in the
CAS-deactivated mode, then LDN calls to the
remote location are also handled in the normal
manner by the attendant at the remote location

3,04  When the CAS feature is activated at the
remote location, then LDN calls to that

location are presented to the CAS attendant with an
RLT X ICI indication, where X represents the
location of the remote PBX. If the CAS attendant
console is equipped with numeric display, the RLT
access code and route member number are displayed.
3.05 When the CAS attendant selects the

incoming call by operating the loop key or
ICI key, answer supervision is sent to the remote
PBX over the RLT. Two 100 ms bursts of 440 9
Hz are given, if defined in customer overlay
program 15. The RLT X ICI indication identifies 4
the call and prompts the appropriate verbal
response.

3.06 After obtaining the desired party’s number,
the CAS attendant presses the signal

remote (SIG REM) key, which is assigned
automatically, located above the LPK 5 key. The
main SL-1 responds by sending a timed flash over
the RLT to the remote PBX. This signal prompts
the remote PBX to connect a register or
DIGITONE’  receiver to the WILT.  When an idle
register or Digitone  receiver has been applied to
the RLT, dial tone from a Tone and Digit Switch
(TDS) at the remote location is sent to the CAS
attendant. The GAS attendant then keys in the
destination DN on the dial pad. On completion of
outpulsing, the CAS attendant hears ringback or
busy tone. At this time, the CAS attendant can
disconnect from the RLT by operating the release
(RLS) key and thus be available to serve other
calls.
3.07 If all RET from a remote location are in use,

LDN calls are queued and routed to an RLT
when one becomes idle.

C.  Timed Reminder Recall

3.08 If the remote PBX is arranged to recall the
attendant on “no answer” calls, then, after the

prescribed timeout (and the station has not answered,
or the CO trunk has not disconnected), an idle RLT
is seized and the call is presented to the GAS
attendant. This time a di&rent  attendant may answer
the call; however, an RLT X ICI indication is still
received.

3.09 When the CAS attendant answers the call,
the remote PBX detects answer supervision

over the RLT, sends ringback tone for 2 seconds

+
4-

c

to the attendant, and then connects the call. The
ICI  and the ringback tone prompt the attendant
to answer in the appropriate manner. During
answer, the CAS attendant and calling party talk
over the ringback of the called station. The+
attendant can press RLS DEST to stop ringback. c

3.10 If the calling party wishes to continue waiting,
the CAS attendant at the main location

releases. Disconnect is detected at the remote PBX,
and the RLT connection is removed. Further timed
recalls cause the above process to be repeated until
either the called station answers, or the calling party
disconnects.
3.11 When the remote location is arranged for

Dialinz  (DID). and the calledDirect Inward
statisn is arranged to
on no answer, the call

forw&d  ‘calls ‘to the attendant
is treated as in 3.08 and 3.09.

D. Camp-On

3.12 When the CAS attendant attempts to
complete a call to a station which is busy, the

call is automatically camped-on to the busy station,
provided a call is not already camped-on to that
station. The remote PBX transmits a camped-on
conflation tone (lOO-ms  burst of 440-Hz  tone) to
the @AS  attendant over the RLT, and then connects
to the calling party. If the calling party wishes to wait,
the CAS attendant releases, and a discormect  signal is
transmitted to the RLT, which releases. When the
camped-cm station goes on-hook, the camped on call
is automatically presented.

3.13 If the called station does not answer within the
specified timeout period (timed reminder

feature), the remote PBX seizes an idle RLT and
presents the calling party to the CAS attendant.
When the CAS attendant answers, answer
supervision is detected by the RLT and the remote
PBX transmits a JOO-ms burst of 440-Hz  tone to the
CAS attendant so that the attendant can answer
appropriately. The CAS attendant can then release
from the calling party by operating the release (RLS)
key, or disconnect from the called station by
operating the release destination (RLS DEST) key.

3.14 The call-farward-busy feature, where it exists,
automatically causes Direct Inward Dial

(DID) calls which encounter a busy station, to be
routed to an RLT, and when the CAS attendant
answers, also causes the same tone as for a dial 0 call
to be sent. This occurs only for stations which have a
call-forward-busy allowed (CF-BY) class of service,
and no other forwarding or hunting arrangements to
route the call to another station when busy.

* DIGITONE  is a trademark of Northern Telecom Limited
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E. Silent Hold

3. I5 The attendant may wish to hold incoming calls
at the PBX before connecting them. To

accomplish this, a silent hold feature is provided.
When the attendant activates the silent hold feature,
the CO trunk is placed in the hold state, and the RET
is released. After the timed reminder has timed out,
the RLT is reseized and the CO trunk is recorrnected
to the CAS attendant.

3.16 When am incoming call has been answered and
the decision is made to place the call in the

hold condition, the CAS attendant presses the signal
remote (SIG REM) key to cause a flash to be sent to
the RLT,  The attendant receives dial tone from the
remote PBX and dials the DN assigned for the silent
hold code. The hold code is outpulsed to the remote
PBX, translated, and the CO trunk is placed on hold.
The remote PBX then sends a hold confirmation tone
(4 through 6, 50-ms  bursts of 440-Hz tone) to the
attendant who then releases by operating the position
release (RLS) key. The remote PBX recognizes the
disconnect signal and releases the RLT.

3.17 A recall occurs after the recall timer has
elapsed. An idle RET is seized and the held

call is presented to the GAS attendant. Whem the
attendant answers, the remote PBX receives answer
supervision, transmits an information tone (4 through
6, 50-ms  bursts of 44Q-Hz  tone) to the attendant and
removes the hold condition from the CO trunk, The
attendant can then complete the call.

3.48 The CAS attendant can also hold the RLT at
the console by operating the HOLD key. This

differs from silent hold in that the CO trunk is held at
the main PBX (over the RET), rather than at the
remote end.

F. Dial “0” Calls

3.19 When the remote PBX translates a “0” (zero)
request, the calling station or trunk is

connected to an idle RLT, and the call is presented to
the CAS attendant. When the CAS attendant
answers, the RLT detects answer supervision,
transmits two lOO-ms  bursts of 440-Hz tone to the
attendant, and connects the calling station or trunk to
the CAS attendant. The call is then handled as an
LDN call. See 3.36 for flexible attendant DN
informaticdn.

3.20 Tlne CAS attendant is restricted in placing dial
“0” calls cm  hold. If the hold code is dialed,

overflow tone is sent to the CAS attendant.

G Transfer to A~e~d~t

3.21 The CAS attendant can be recalled by a
station so that the attendant can transfer a

CO trunk or other trunk to another station, The caIl
is presented to the @AS  attendant in the same manner
as a dial ‘“0” call. The CAS attendant can then
transfer the ca.ll by operating the release destination
(RLS DEST)  key followed by the procedure for an
LDN call. Operation of the RLS DEST key causes a
timed flash to be sent over the RLT, which drops the
initial station party connection.

3.22 The CAS attendant can be recalled as a result
of an NE-500 or NE-2500 set user’s flashing

the switchhook and dialing ‘“0” or an SL-1 set user’s
operating an attendant recall key.

323 The above procedure is also followed for alI
calls intercepted to the CAS attendant.

H.  CalIs  to the Tie Trunks

3.24 The CAS attendant can comect an incoming
CO call to an extensiom at another PBX, or

transfer calls to the connecting PBX. The operation is
the same as that for completing an LDN or transfer
call at the main PBX, except that the attendant dials
a trunk access code instead of a station Directory
Number (DN). When second dial tone is sent from
the remote PBXT  the attendant can dial the station
D N .

3.25 This type of call is limited in that:

(a) The recall on no-answer feature is inactive.

(b) The camp-on feature is inactive.

(4  l-he calI transfer feature operates in
accordance with the capabilities of the system

on which the caIl transfer is being attempted.

Note: Disconnect supervision must be
provided either by the incoming CO trunk, or
repeated by the tie trunk from the remote PBX.
If not, SE-I disallows these types of corrnecticsn.
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I. Accesss  to Special Services (WATS, FX
Trunks, etc.)

3.26 Special service circuits can either be located
and controlled at one location, or distributed

among various locations with each location
controlling access locally.

3.27 When special service circuits are located at the
main PBX the CAS attendants have trunk

group busy indicators and control of trunk group
access. In this case, all remote locations access the
special service circuits via tie trunks. Tie Trunk
Group Access Restrictions (TGAR) at the main PBX
can be arranged to provide dial access to the special
services, or automatically route incoming calls to the
CAS attendants to control access manually.
3.28 If the special service circuits are situated at a

remote location, they can be dial accessed and
controlled through TGAR, or a unique access code
can be assigned to access the local attendant and
bypass selection of an RLT. The local attendant DN
can also be used by station users desiring attendant
controlled connections.

3.29 Attendant conference connections can only be
set up by the attendant at each remote

location. The CAS attendant cannot set up a
conference call for a remote location.

J. Night Service

3.30 Night service at the CAS attendant location is
applicable to incoming calls, dial “0” calls,

etc., at the main location, and calls routed over the
RLT from remote locations.

3.3 1 Calls from remote locations over an RLT can
be transferred by the night answer station at

the main PBX, back to the remote location over a tie
trunk; however, the RLT is held for the duration of
the call.

3.32 Night service is activated separately by each
remote location at its local console (or SL-1

set). This is usually prearranged for a given time of
day, or in response to a call from the chief CAS
attendant, and is done prior to the CAS attendant
activating night service. If the CAS attendant
activates night service before the remote locations,
calls routed to the RLT by the remote PBX will be
directed to the night station at the main PBX.

3.33 The three types of night service offered on
SL 1; i.e., flexible, night answer station, or

Trunk Answer From Any Station (TAFAS) can be
assigned independent of any CAS arrangements.
CAS service and night service are independent and
when both features are activated, CAS takes
precedence.

3.34 When night service is activated at a remote
SL- 1, any calls in the RLT queue are

automatically rerouted to the assigned night answer
station or TAFAS as applicable. Calls in progress on
the RLT are completed by the CAS attendants.

K. Trunk Group Busy

3.35 Trunk group busy is modified, so that
operation of the trunk group busy key on the

CAS console associated with an incoming RLT trunk
route is ignored.

L. Flexible Attendant Directory Number

3.36 Each remote location can be assigned two
attendant directory numbers to provide access

to the attendant(s). The first is called the attendant
DN (ATTN DN). Calls to this DN are presented
over an RLT to the CAS attendant if the remote
location is in CAS service. If the remote location is
not in CAS service, the call is presented to the local
attendant, or the night number if the remote location
is in night service. The second is called the local
attendant DN (LOCAL ATTN DN). Calls to this
DN are presented to the local attendant, or night
number if the customer is in night service. A call
dixl$ t;.;  LOCAL ATTN DN  is never terminated

.

3.37 The customer data block serviviwschan$8
program (553-2001-221)

modification of these two DN. The DN assigned
must be DN taken from the numbering plan, and
must not conflict with any other DN. If it is desired
that “0” be the access code for the attendants, then it
must be specified as the ATTN DN.

3.38 These DN cannot be made Do-Not-Disturb
(DND) busy, and if they appear on a lamp

field array, the associated LED is always dark.
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4 .  EQIJIPMENT

A. Tone and Digit Switch (TDS)

4.01 A remote PBX which is arranged for the CAS
feature requires tbe new QPC251  TDS card.

No mix or match with any other TDS card is allowed
- all TDS cards at the remote PBX must be
QPC25  1. There are no restrictions on the type of
TDS card used at the main CAS location. Tables 4-A
and 4-B list the tones used to accommodate GAS,
including interrulption rates and durations.

TABLE 4-A
SL-I  PRECISE TONES ‘WTH CAS

Dial Tone 350 i- 446) 0
Busy Tonq, Overflow Tone 480 + 620 i4@
Audible &n&back 448  9 480 18*
lidisceflmeous  Tone 4 4 0 16

*  per tone, combined is 3 dB  higher.

LDN

camp-on
Dial “0” Recall

No Answer Recall
Busy
Qverflow
Hold Confirmation, Recall
Standard Ringing

1 0 0 ms of 480 Hz;
1100 ms of 440 I-Iz,
100 ms of 4gO  Hz
100 ms on/off

1OQ  ms on/lo0  ms off/
1 0 0 ms on
380 ms on/off
0.5 s on/o.5  s off
0.25 s on/o.25  s off
0.05 s on/O.05  s off
2 s on/4 s off

4.02 The maximum delay on application of any of
the CAS tones, subsequent to detecting

answer supervision from the main CAS location, is
150 ms. A break in the middle of a tone cycle is
inhibited so that a complete tone is always heard by
the GAS attendant.

B. Release Liik Trunk

4.03 Various trunk types can be used to interface a
remote BBX to the main PBX when the CAS

feature is required. The preferred configuration of an

WET circuit is to have either a 2-wire  (QPC.41)  or
4-wire (QPC237)  tie trunk at both the remote and
main locations with a repeater facility between the
two. Alternately, the remote location can be equipped
with a C250  WLT p a c k  (553-2681-180)  t o
interface a QPC70  CO trunk pack at the main
location. application is limited to a maximum
Leon resistance of 1408 ohms.  Part  6 of this section
describes how to calculate the quantity of
circuits required.

5 .  A~~L~CAT~~~  CQNSI~E~A~~~NS

A. Interaction with C9ther  Features

Call Detail Recording (C

RLT

5 . 0  I When  an SL-1 CAS network is equipped with
CDR, the following points should be noted:

should be located at the main
location. This also applies to any special

service trunks.

(2) Each remote Sk-l should be connected to the
main CDR through the CDW  concentrator

option

(3) ~o~~str~am-processing  of the  CDR tapes
must correlate tan.dem  calls from a remote

BBX through the main I%%  via tie trunks to
special services. A record showing the facilities
used or stations involved in any tandem
connection, is given for each location separately.
The CDR downstream-processing must rebuild the
tandem call based on the time correlation and
trunk route correlation. Every effort should be
made to ensure time synchronization among the
main location and remote locations.

(4) Incoming calls completed by a CAS attendant
only show the record for the completed

connection to the destination station; i.e., the same
as if a local attendant had served the call.

Automatic Route Selection CARS)

5.02 Automatic Route Selection should be provided
at the main CAS location and accessed by the

trunks from all remote locations where the least cost
routing to all special services and toll routes is
desired. All special services and outgoing toll recalls
are placed through the main location, eliminating
potential supervision probiems  with tandem tie trunk
connections when AM  is provided separately at each
remote location.
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5.03 To ensure adequate station class-of-service
restrictions for controlling access to special

services and toll, the following actions should be
taken

(1) Two separate tie trunk routes from each
remote location to the main location should be

supplied. Gne  route should be unrestricted or
conditionally toll-denied, and the other route
should be toll-restricted.

Barge-in/Busy Verify

5.08 The CAS  attendants are able to barge-in on
trunks located at the main location, and busy

verify stations at the main location, but are not able
to perform these functions for remote locations. The
local console at each remote location can barge-in/
busy verify its local trunks/stations. Neither the CAS
attendant or local attendant can barge-in on an idle or
busy RLT.

(2) Assign TGAR codes to control access from
stations at each remote location, to one or the

other of these trunk routes. Lamp Field Array

Remote Peripheral Equipment (RPE)

5.04 For the purpose of CAS, each RPE location in
a CAS network is considered to be a part of

the SE-1 system to which it is connected; i.e., it
shares the same numbering plan and is identified to
the CAS attendant as part of whatever location with
which it is sharing the common equipment and
network.

Automatic Number Identification (ANI)  and
Automatic Identification of Outward
Dialing (AIOD)

waiting indication given to the CAS attendants; calls,
however, which have seized an RLT and are queued
for service at the main location, are included in the
call-waiting indication.

5.05 When AN1  using direct toll tiunks  to the Calling Number Display
CAMA  center, or AHGD  using the data link

method, are used in conjunction with @AS,  each
location must be individually connected to its
respective CO  or toll center if station detail billing for
all locations is to be provided.

5.11 The station number, or access code and route
member number of the originating station or

5.06 Where possible, the CDR option is
recommended for passive cost csntrol and

cost allocation when arranged in a CAS network.
This is only practical if the main and all remote
locations are SL- 1. Another alternative is to provide
toll-restriction at all remote locations and force all toll
calls to be routed through the CAS attendants for
manual record-keeping,

trunk at the remote location is not displayed to the
CAS attendant answering the call. Instead, the access
code and member number of the RLT over which the
call is presented, is indicated.

Trunk Group Busy/Control of
Trunk Group Access

5.12 Release Link Trunks from remote locations
are assigned to a Trunk Group Busy key at

the CAS attendant console. However, the ability to
busy out a group of RLT from the CAS console, is
denied.B. @AS  Attendant Features not Supported

for Remote Locations

5.09 The lamp field array associated with a CAS
attendant console indicates the status of

stations or trunks only for the main location.

Call-Waiting

5.10 Calls waiting for service from an RLT at each
remote location are not included in the call-

Alarm Lamps

5.07 The CAS attendants do not receive major or
minor alarm indications for remote locations.

Conference

5.13 The CAS attendants cannot set up conference
connections involving stations or trunks at the

These alarms are provided at the local console at
each remote location.

remote locations. All conference connections must be
made by the local attendant at each remote location.
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A. Traffic Measurements

6.01 Traffic  measurements are provided separately
for each location. To coordinate the

accumulation of traffic  data on a network basis, the
system clocks and trafftc schedules for each location
should be set and maintained in reasonable
synchronization.

TRUNKS - TFCOO2

6.02 At each remote location, the Release Link
Trunks (RET)  are considered an outgoing

trunk route. Outgoing usage and peg count are
accumulated for c schedule TFC002.  All other
fields in this tr schedule are zeroed. Section

l-450 details the traffic schedule outputs.

6.03 At the main location, the RET are considered
an incoming trunk route for each remote

location. Usage, peg count, failure to match, and a.ll
trunks busy measurements are recorded for each
RLT group in traffic schedule TFCO02.

QUEUE - TFC

6.04 Hf the CAS feature is not active, queue
measurements are recorded at the main and

remote Iscations in the normal manner-  Wl-ren  the
CAS feature is active, calls that originate at the
remote PBX  and are handled over an RLT by the
CAS attendant at the ’ location, are measured
and recorded in TFC t the remote PBX.  For
these measurements, the remote PBX  interprets the
RET as a Iocal attendant. Calls dialed specz$calZy  to
the local  attendant at the remote REX  are also
reflected in TFCOQ3,  when the CAS feature is active.
TFC003 measurements are recorded in the normal
manner at the main PBX.

6.05  TFCOO3  definitions should be interpreted as
follows for measurements at the remote PBX

when CAS is active (Fig. 6-l).

(I) Average Attendant Response. The average
time between a call being presented to an

attendant console; i.e., RLT, and the CAS
attendant answering it.

(2) Average Time in Queue. The tinme  that calls
spend in the attendant queue; i.e., RLT queue,

averaged over all calls that are placed into that

(3) Average Speed ofAnswer.  The he that a call
waits for its request to terminate at an

attendant; i.e., RLT, is recognized
and before it is answered.

(4) Peg Count of Calls  Delayed.
incremented whenever a call is

the attendant; i.e., RLT, queue.

by the system

This count is
removed from

(5) Peg Count  of Abandoned Calls. Incremented
whenever a call abandons before being

answered by the CAS attendant.

CONSOLE -  TFCO04

6.06 When the CAS feature is not active, the local
attendant at the remote PBX  handles all calls

which require attendant services; i.e., LDN, recall,
etc. These calls are measured and recorded in
TFCOO4  at the remote PE!X, When the CAS feature
is active, TFCOO4 measurements will only reflect
calls dialed specifically to the local attendant - all
other calls requiring attendant assistance are directed
to the CAS attendant at the main location.

6.07 At the main RR%,  TFC004 measurements are
recorded in the normal manner. When the

CAS feature is active, calls originating from the
remote PBX  are treated as incoming trunk calls at the
main PBX.

B.  Service Change

6.08 The following data blocks are affected with the
imp~eme~tat~o~  of CAS:

At remote locations:

(1)
(2)

(3)
(4)

customer data block,
SL-1 set data block (ii a console is not
equipped),
trunk data block,
route data block.

At the main location:

(1) customer data block,
(2) trunk data block,

(3) route data block.

=+ Refer to 553-2001-220 and -221 or 553-2~~1-310. _ . ^queue. .-+  and -311 for complete servtce  change information.
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SECTION 553-2681-100

Call Presented
to the Remote

PBX (LDN,
Dial 0, etc.) and

Is Placed in
The R LT Queue

Call Leaves the
Queue and is

Presented to an
RLT; i.e., Attendant

CAS Attendant
Answers the

Call

t (seconds) t (seconds)

Average Attendant
Response (Note)

Note: Where ground start R LT trunks are used, i.e., a QPC250  at the remote PBX and a QPC70  at the main
PBX, the average attendant response time includes a minimum of 2.5 s delay from the time the RLT is
seized at the remote PBX to the time that it is interpreted as an incoming call at the main PBX.

Fie. 6-l - TFCOO3  Measurements at a Remote PBX when a Call Waits for
a RLT to Become Idle

C. Memory and Real Time Requirements E. Provisioning

6.09 The impact of the CAS feature on memory
and real time requirements of a particular

system can be calculated using 553-2001-l 5 1 or
553-220 l-  15 1 and their associated appendices.

6.12 A remote PBX arranged for the CAS feature
must be equipped with QPC25 I tone and digit

switches. No other type of tone and digit switch is
c acceptable. The main PBX can use any type of TBS

currently available.

D. Maintenance and Testing

6.10 An RLT at a remote location can be tested
two ways. The first method is through a

manually invoked overlay program which
performs the normal trunk diagnostics (see
553-2001-505 or 553-2301-511).  The second
method allows access to a specific RLT by dialing
the assigned directory number of that RLT. This
method permits a tester to dial access a particular
RLT, and when the CAS attendant answers,
perform a transmission test on the RLT. (a) Averuge  Speed ofAnswer.  The average time in

seconds a call from the remote PBX, which
requires an attendant, waits at the main PBX for
an attendant to answer.

6.11 At the main CAS location, the trunk
maintenance diagnostics of 553-2001-505 (b) Averuge  RLT  Delay.  The average time in

or 553-2301-511 are used to test a QPC70  trunk c seconds a call from the remote PBX, which
circuit pack associated with an RLT. Section requires an attendant, waits at the remote PBX for
553-2681-300 details tests of CAS feature an RLT to become idle under Average Busy-
operation. Season Busy-Hour (ABSBN) traffic.

6.13 Tie trunks required between the remote
locations, and between the remote locations

and the main location, depend on the location of
special service circuits and the amount of inter-PBX
tranic.

RLT Circuit Requirements

+ 6.14 To calculate the number of RLT circuits
required between a particular remote PBX

and the main PBX, the following grades of service
must be specified.

Page 9
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SECTION 553-2681-100

Note I: Where ground start signaling is used
for RLT circuits; i.e., a QPC250 RLT circuit
pack at a remote PBX and a QPC70  CQ  trunk
circuit pack at the main PBX, Add a minimum
of 2.5 seconds to the average RLT delay. There
is a minimum average delay of 2.5 seconds from
the time the RLT is seized at the remote PBX to
the time that it is interpreted as an incoming call
at the main PBX.

Note 2: RET 20% Overload Delay -  This
delay is fixed at 10.0 seconds and is reflected in
the values shown in Table 6-A through 6-R.

6.15 Furthermore, the calculation of the number of
RLT circuits required between a remote PBX

and the main PBX requires the following information.

(a) The number of calls per hour im the remote
PBX which require an attendant

(b) The Attendant Work Time (AWT). This is the
average time in seconds taken by an attendant

at the main PBX to service a call.

6.16 The engineering procedure is:

(1) Calculate the attendant trafl’lc  (‘Pa)  generated
at the remote PBX by using the formula:

Ta = 7 x+$+x

Where:

7 = the number of calls per hour in the
remote PBX which require an
attendant

A W T = attendant work time.

(2) Select the appropriate table (Table 6-A
through 6-R) according to the specified grade

of service, i.e., average speed of answer and
average RLT delay.

(3) Select the appropriate column in the table
according to the attendant work time.

(4) Select a number (T) in the column chosen
which is greater than or equal to the value Ta

determined in 1); i.e., T CCS > Ta CCS. The
number of RLT circuits required is indicated
horizontally to the left of the value T.

Given:

Average speed of answer = 2s grade of
Average RLT delay = 2s service
Attendant work time (AWT) = 20s
Attendant calls/hour in the = 500
remote PBX (7)

Then,

Ta = 500 x loo20  CCS

Ta = 100 CCS

Table 6-A is chosen because it meets the given
grade of service values. From this table, in the
AWT 16-20  column, the value T of 120 CCS is
selected (T  CCS >  Ta CCS). For the value T =
I20 CCS, the table shows that six RLT
circuits are required for this particular
application.

Page 10
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SECTION 553-2681-100

CAS Attendant Requirements

6.17 To calculate the number of attendants
required at the main PBX serving multiple

remote PBX, the Average Speed of Answer grade of
service must be specified. This delay constitutes the
average time in seconds a call from either a remote
PBX or the main PBX, which requires an attendant,
waits at the main PBX for an attendant to answer.
6.18 Furthermore, the following information is

required.

(a) The attendant traffic  (Ta) generated at the
main PBX,

(b) The attendant traffic (Ta) generated at each
remote PBX.

Use the formula Ta = r x q CCS

Where:
7 = the number of calls per hour in a

remote PBX or the main PBX
which require an attendant.

A W T = the attendant work time. This is the
average time in seconds taken by
an attendant at the main PBX to
service a call.

6.19 The engineering procedure is:
(I) Calculate the total attendant trtic (Tt) by

adding the attendant traffic  (Ta) from each
remote PBX to the attendant trtic (Ta) at the
main PBX.
(2) Select the appropriate table (Table 6-S through

6-X) according to the specified grade of
service; i.e., average speed of answer.

(3) Select the appropriate column in the table
according to the attendant work time (AWT).

(4) The number of attendants required
corresponds to a value T CCS in the column

chosen, where T CCS > Tt CCS.
Note: The values shown in Table 6-S through
6-X reflect the following factors:

(a) A 5 percent attendant overload delay
(10.0 second),

(b) 92 percent attendant occupancy.

Example:

Given:
Average speed of answer = 2s grade of

service
Attendant work time (AWT) = 20s
Attendant traffic (Ta) = 170 ccs
at main PBX

Attendant traffic  (Ta) = 100 ccs
at remote PBX #l

Attendant trafic  (Ta) = 120 ccs
at remote PBX Zf2

Then:

Tt = 170 + 100 + 120 CCS

Tt = 390 CCS

Table 6-S is chosen because it meets the given
grade of service value. From the table, in the
AWT 16-20 column, the value T of 395 CCS is
selected (T CCS > Tt CCS). For the value T =
395 CCS the table shows that 14 attendants are
required at the main PBX to handle this
particular application.
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TABLE 6-A E
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 2.00 SECONDS
AVERAGE RLT DELAY Q 2.00 SECONDS

AITENDANT  WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

5 4 3 2 2 1 1 1 1 1 1 1

2 4 2 2 2 0 18 17 16 1 5 14 13 1 3 12 12

4 5 4 5 4 3 4 1 3 9 3 7 3 6 3 4 3 3 3 2 31 3 1

6 8 7 0 6 8 6 6 6 3 61 60 5 8 5 6 5 5 5 4 53

9 2 9 6 9 5 9 2 90 8 7 85 8 3 8 2 8 0 7 9 7 7

116 123 122 120 117 115 112 110 108 107 105 104

138 1 5 0 150 148 145 143 1 4 0 138 138 134 132 131

159 178 179 177 174 171 169 167 164 162 160 158



TABLE 6-B
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 2.00 SECONDS
AVERAGE RLT DELAY < 4.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

9 1 6 5 4 3 3 2 2 2 2 2

31 29 21 25 23 22 21 20 19 18 1 7 17

53 55 53 51 49 41 45 43 42 41 40 39

14 81 81 78 76 14 72 70 68 6 1 65 64

95 105 106 105 104 102 loo 98 96 94 92 91

117 130 132 131 130 128 126 125 123 121 120 118

138 154 158 158 156 155 153 151 149 148 146 145
159 179 183 184 183 182 180 178 176 114 173 171 %

2

E

2a
Y
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TABLE 6-C kt
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

0 0CII
z
0

RLT
CIRCUITS
REQ'D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER<  2.00 SECONDS
AVERAGE RLT DELAY < 6.00 SECONDS

ATTENDANTWORKTIME(AWT)INSECONDS

1-5 ‘6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

1 1 9 8 7 6 5 4 4 3 3 3 3

32 33 32 30 28 26 25 24 23 22 21 20

53 57 56 54 53 51 49 48 41 45 44 43

14 81 81 80 78 76 74 73 71 70 69 67

95 105 106 105 104 102 100 98 97 95 94 93

117 130 132 131 130 128 126 125 123 121 120 118

138 154 158 158 156 155 153 151 149 148 146 145

159 179 183 184 183 182 180 178 176 174 173 171



RLT
CIRCUITS

REQ’D

TABLE 6-D
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 4.00 SECONDS
AVERAGE RLT DELAY G2.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 1 I-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

3 3 2 2 2 1 1 1 1 1 1 1

17 1 8 17 1 6 1 5 14 14 1 3 1 3 12 12 11

33 31 31 36 35 34 33 32 31 31 30 29

50 58 59 59 58 51 56 55 54 53 52 51

68 80 83 83 82 81 80 79 18 II 15 14

86 102 107 108 108 107 105 104 103 102 101 100

105 125 132 134 134 133 132 131 131 129 127 126

122 149 157 160 160 160 159 158 156 155 154 153

=I
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RLT
CIRCUITS

REQ’D

1

TABLE 6-E bf00
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS cI

5
GRADE OF SERVICE

AVERAGE SPEED OF ANSWER Q 4.00 SECONDS
AVERAGE RLT DELAY <4.00  SECONDS

A’ITENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

6 5 4 4 3 3 3 2 2 2 2 1

22 24 23 22 21 20 1 9 1 8 18 17 16 16

39 45 46 45 44 43 42 41 40 39 38 37

56 68 70 70 69 68 67 66 65 63 62 61

72 88 94 95 95 95 94 92 91 90 89 87

89 109 116 119 120 119 119 118 117 116 115 114

105 130 139 143 144 144 144 143 142 141 140 139

122 151 162 167 169 170 169 169 168 167 166 165



TABLE 6-F
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER 6 4.00 SECONDS
AVERAGE RLT DELAY Q 6.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l - 5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

I

22

40

56

12

89

105

122

1

24

41

68

88

109

130

151

6

21

4 9

11

9 4

116

139

162

5

2 1

4 9

1 2

9 5

1 1 9

143

161

5

26

48

11

95

120

144

169

4

25

41

11

95

119

144

1 1 0

4

24

46

70

94

119

144

169

3

23

45

69

93

118

143

169

3 3

22 21

44 43

68 61

92 91

111 116

142 141

168 161

3 2

21 19

42 42

66 65

90 89

115 114

140 139

166 165
83
2



RLT
CIRCUITS

REQ’D

tz
z!2ElY

TABLE 6-G EL
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS I

z
0

GRADE OF SERVICE

AVERAGE SPEED’ OF ANSWER Q 6.00 SECONDS
AVERAGE RLT DELAY < 2.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-io 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

2 2 2 1 1 1 1 1 1 1 1 0

12 14 1 5 14 14 1 3 1 3 12 12 1 1 1 1 11

25 31 32 33 32 32 31 30 30 29 29 28

39 49 52 53 53 53 52 52 51 50 49 49

53 68 73 75 76 76 75 75 74 73 72 72

68 87 95 98 99 99 99 99 98 97 97 96

83 107 117 121 123 124 124 124 123 123 122 121

98 128 140 145 148 149 150 150 149 149 148 147



TABLE 6-H
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER Q 6.00 SECONDS
AVERAGE RLT DELAY < 4.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 II-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

4 4 4 3 3 2 2 2 2 2 1 1

16 2 0 2 0 2 0 19 18 18 17 11 16 16 15

31 3 8 40 41 40 40 3 9 3 8 3 8 31 3 6 3 6

4 4 5 8 6 2 6 4 6 4 6 3 6 3 6 2 61 61 60 5 9

5 8 7 6 8 3 8 7 8 8 8 8 8 8 8 7 8 7 8 6 85 8 4

71 9 4 104 108 111 112 112 112 112 111 111 110

8 5 112 124 130 134 135 136 136 136 136 135 134

9 8 131 145 153 157 159 160 160 1 6 0 160 160 159 w

g
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TABLE 6-I
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 6.00 SECONDS
AVERAGE RLT DELAY Q 6.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

5 6 5 5 4 4 3 3 3 3 2 2

18 2 3 2 4 2 3 2 3 2 2 21 21 2 0 19 19 18

31 40 4 3 4 4 44 4 4 4 3 4 3 4 2 4 1 41 40

4 4 5 8 6 3 6 5 6 6 6 6 6 6 6 5 6 4 6 4 6 3 6 2

5 8 7 6 83 8 7 8 8 8 9 8 9 8 8 8 8 8 7 8 6 8 6

71 9 4 104 108 111 112 112 112 112 111 111 110

8 5 1 1 2 124 130 1 3 4 135 136 136 136 136 135 134

9 8 131 145 153 157 159 160 160 160 160 160 159



TABLE 6-J
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER Q 5.00 SECONDS
AVERAGE RLT DELAY < 2.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 II-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

A’ITENDANT TRAFFIC (T) IN CCS

2 2 2 2 1 1 1 1 1 1 1 0

1 4 16 16 1 5 14 14 13 13 12 12 1 1 1 1

2 8 3 4 35 3 4 3 4 3 3 3 2 31 31 3 0 2 9 2 9

44 5 3 5 5 5 6 5 5 5 5 5 4 5 3 5 2 5 1 51 50

6 0 7 3 7 8 19 7 9 7 8 II 7 7 7 6 75 14 73

7 6 9 4 101 103 103 103 102 101 101 100 9 9 9 8

9 3 116 124 127 128 128 128 127 126 125 124 123

109 137 148 152 154 154 154 154 153 152 151 1 5 0
$

2
Z



TABLE 6-K !ii
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS cI

5
GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 5.00 SECONDS
AVERAGE RLT DELAY < 4.00 SECONDS

RLT
CIRCUITS

REQ’D

I Al-I-ENDANT  WORK TIME (AWT) IN SECONDS

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

50

64

79

94

109

5

22

41

62

82

101

121

140

3

21

43

67

91

113

136

160

3

20

42

66

92

115

139

163

66

91

116

140

164

2 2 2 2 2 1

1 8 18 17 17 16 16

40 40 39 38 37 36

65 64 63 62 61 60

91 90 89 88 87 86

115 115 114 114 113 112

140 140 139 138 138 137

165 165 164 164 163 162



TABLE 6-L
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 5.00 SECONDS
AVERAGE RLT DELAY Q 6.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

6 6 6 5 4 4 4 3 3 3 2 2

21 25 25 25 24 23 22 21 21 20 19 19

35 43 46 46 46 45 45 44 43 42 41 41

50 62 61 68 69 68 68 67 66 65 64 64

64 82 88 91 92 92 91 91 90 89 88 87

7 9 101 110 113 115 116 115 115 114 114 113 112

94 121 131 136 139 140 140 140 139 138 138 137

109 140 153 160 163 164 165 165 164 164 163 162 Ki

2

2
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RLT
CIRCUITS

REQ’D

1

TABLE 6-M ti00
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 8.00 SECONDS
AVERAGE RLT DELAY Q 2.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

1 1 1 1 1 1 1 1 1 1 0 0

10 12 1 3 1 3 1 3 12 12 1 1 1 1 1 1 1 1 10

2 0 2 6 2 9 2 9 3 0 2 9 2 9 2 9 2 8 2 8 2 7 2 7

3 2 42 4 6 4 8 4 9 4 9 4 9 4 9 4 8 4 8 4 7 47

4 3 5 9 6 5 6 9 7 0 71 71’ 71 7 0 7 0 7 0 6 9

5 6 7 6 8 5 9 0 9 2 9 3 9 4 9 4 9 4 9 3 9 3 9 3

6 8 9 3 105 111 115 116 117 118 118 118 117 117

81 111 126 133 138 140 142 142 143 143 143 142



TABLE 6-N
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 8.00 SECONDS
AVERAGE RLT DELAY < 4.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 I l-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

3 3 3 3 2 2 2 2 2 2 1 1

1 3 17 18 1 8 1 7 17 17 16 16 15 15 14

25 3 3 3 6 3 7 3 7 3 7 3 7 3 6 3 6 3 5 3 5 3 4

3 7 5 0 55 5 8 5 9 5 9 5 9 5 9 5 8 5 8 5 7 5 7

4 8 6 6 75 7 9 8 2 8 3 8 3 8 3 8 3 8 2 8 2 81

5 9 8 2 9 4 100 103 105 106 107 107 107 106 106

7 0 9 8 112 120 124 127 129 130 1 3 0 1 3 0 1 3 0 1 3 0

8 2 115 131 140 146 149 152 153 154 154 154 154 w
=3
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RLT
CIRCUITS

REQ’D

TABLE 6-Q iit00
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS w

.L
B

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER Q 8.00 SECONDS
AVERAGE RLT DELAY Q 6.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 II-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 5 1-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

4 4 4 4 4 3 3 3 3 2 2 2

1 5 19 21 21 21 20 20 19 19 19 1 8 18

26 35 38 40 41 41 41 40 40 39 39 38

37 50 56 59 61 62 62 62 61 61 61 60

48 66 75 79 82 83 84 84 84 84 83 83

59 82 94 100 103 105 106 107 107 107 106 106

70 98 112 120 124 127 129 130 130 130 130 130

82 115 131 140 146 149 152 153 154 154 154 154



TABLE 6-P
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 10.00 SECONDS
AVERAGE RLT DELAY < 2.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

i - 5 6-10 II-15 16-20 2 1 - 2 5 2 6 - 3 0 3 1 - 3 5 36-40 4 1 - 4 5 46-50 5 1 - 5 5 56-60

ATTENDANT TRAFFIC (T) IN CCS

1

8

17

2 6

3 6

41

5 8

6 8

1

10

2 3

31

5 2

61

8 3

98

1

1 1

26

42

59

77

95

114

1

1 1

27

44

63

82

103

123

1 1

1 1 1 1

27 27

46 46

65 66

86 88

107 110

129 132

1

1 1

27

46

67

89

111

134

1

1 1

27

46

67

89

112

136

1 0

1 1 10

27 26

46 46

67 67

90 90

113 113

137 137

0

10

26

46

67

90

113

137

0

10

26

45

67

89

113

137



TABLE 6-Q kt00
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

wI

8

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 10.00 SECONDS
AVERAGE RLT DELAY < 4.00 SECONDS

ATTENDANT WORK TIME IN (AWT) SECONDS

1-5 6-10 1 l-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

2 2 2 2 2 2 2 2 1 1 1 1

1 1 14 16 16 16 1 6 1 5 1 5 1 5 14 14 14

20 28 32 34 34 35 35 34 34 34 33 33

31 44 50 53 55 55 56 56 56 55 55 55

41 59 68 73 76 78 78 79 79 79 79 78

50 73 85 92 96 99 101 102 102 102 102 102

60 87 102 111 116 120 122 124 125 125 125 125

70 102 120 130 137 141 144 146 147 148 149 149



TABLE 6-R
RELEASE LINK TRUNK CIRCUIT REQUIREMENTS

RLT
CIRCUITS

REQ’D

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 10.00 SECONDS
AVERAGE RLT DELAY < 6.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

3 4 4 3 3 3 3 3 2 2 2 2

12 17 19 19 19 19 1 9 18 18 18 17 17

21 3 0 35 3 7 3 8 3 8 3 8 3 8 3 8 3 8 3 7 3 7

31 44 51 5 5 5 7 5 8 5 8 5 9 5 9 5 8 5 8 5 8

4 1 5 9 6 8 7 3 7 6 7 8 7 9 80 80 80 80 8 0

5 0 73 8 5 9 2 9 6 9 9 101 102 102 102 102 102

6 0 8 7 102 111 116 120 122 124 125 125 125 125
7 0 102 120 1 3 0 137 141 144 146 1 4 7 148 149 149 $c

2

1

iFI
Y
St
00



_

TABLE 6-S 2
CAS ATTENDANT REQUIREMENTS !2

ch

CAS
AT-l-S

REQ’D

1

2

3

4

5

6

7

H

9

IO

11

1 2

1 3

14

1 5

-.
GRADE OF SERVICE F

AVERAGE SPEED OF ANSWER Q  2.00 SECONDS 8I.-,

ATTENDANT WORK TIME (AWT) IN SECONDS 5

l-5 6-10 1 l-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

10

38

70

103

136

170

205

240

274

309

344

380

415

450

485

5

29

57

88

120

153

186

219

253

287

321

355

390

424

459

4

24

51

80

110

142

174

206

239

272

306

340

373

407

441

3 2 2

21 19 1 7

46 43 40

74 70 67

104 99 95

134 129 124

166 159 154

197 190 185

230 222 216

262 254 2b8

2 9 5 287 280

328 319 312

362 352 345

395 385 378

429 419 411

1 1

1 6 1 5

38 37

64 62

91 89

120 117

150 146

180 176

211 207

243 238

274 269

306 301

339 333

371 365

404 398

1

14

35

60

86

114

143

173

203

234

265

297

328

360

393

1 1

1 4 1 3

34 33

58 56

84 82

112 110

140 138

170 167

200 197

230 227

261 258

293 289

324 320

356 352

388 - 384

1

12

32

55

81

108

136

165

194

224

255

286

317

348

380



TABLE 6-T
CAS ATTENDANT REQUIREMENTS

C A S
A T T S

REQ’D

1

I

8

9

10

1 1

12

1 3

14

1 5

2
%
wCI

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 4.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 II-15 16-20 2 1 - 2 5 26-30 3 1 - 3 5 36-40 4 1 - 4 5 46-50 5 1 - 5 5 56-60

ATTENDANT TRAFFIC (T) IN CCS

1 5 10 I 5 4 4 3 3 2 2 2 2

41 3 8 33 2 9 2 6 2 4 2 3 21 2 0 19 18 17

81 7 0 6 2 51 54 51 4 8 4 6 4 5 4 3 42 40

116 103 9 4 8 8 8 4 8 0 II 74 12 70 68 67

151 136 127 120 115 1 1 0 107 104 101 99 97 95

186 170 160 153 141 142 138 134 131 129 126 124

221 205 194 186 179 174 169 166 162 159 156 154

251 240 228 219 212 206 202 197 194 190 188 185

292 214 262 253 245 239 234 230 226 222 2 1 9 2 1 6

328 3 0 9 2 9 6 2 8 1 2 7 9 2 1 2 261 262 258 254 251 248

362 344 331 321 313 306 300 295 291 281 283 280
g

3 9 6 380 366 355 347 340 334 328 324 319 316 312 2

430 415 401 390 381 373 361 362 357 352 348 345 E463 450 435 424 415 407 401 395 390 385 381 378
%

496 485 410 459 449 441 435 429 423 419 4 1 5 4 1 1 Y
%00



CAS
ATTS
REQ’D

1

2

3

4

5

6

I

8

9

10

11

1 2

1 3

1 4

1 5

TABLE 6-U
=1,

CAS ATTENDANT REQUIREMENTS 2
sa

GRADE OF SERVICE Y

3
AVERAGE SPEED OF ANSWER < 5.00 SECONDS cI

E;
0

ATTENDANT WORK TIME (AWT) IN SECONDS

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 5 l-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

17 11 8 I 5 5 4 3 3 3 2 2

50 41 35 32 29 27 25 23 22 21 20 19

85 74 66 61 57 54 52 50 48 46 45 44

120 107 99 93 88 84 81 79 76 74 72 71

lS5 141 132 125 120 116 112 109 106 104 102 100

190 176 166 158 153 148 144 140 137 134 132 130

225 211 200 192 186 180 176 172 169 166 163 160

259 246 234 226 219 213 209 204 201 197 194 192

294 281 269 260 253 247 242 237 233 230 226 224

328 316 304 294 287 280 275 270 266 262 259 256

362 351 339 329 321 314 308 304 299 295 292 288

396 385 373 363 355 348 342 337 332 328 324 321

430 419 409 398 390 382 376 371 366 362 358 354

463 453 443 433 424 417 410 405 400 395 391 387

496 487 477 468 459 451 444 439 433 429 424 421



TABLE 6-V
CAS ATTENDANT REQUIREMENTS

CAS
ATTS
REQ’D

1

2

3

4

5

6

7

8

9

10

1 1

12

13

14

1 5
2
%

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER Q 6.00 SECONDS

AITENDANT  WORK TIME (AWT)  IN SECONDS

l-5 6-10 1 I-15 16-20 21-35 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

8 6

34 31

6’5 61

97 92

130 124

163 157

197 191

231 225

266 259

300 293

334 327

368 361

402 395

435 429

469 462

5

29

57

88

120

153

186

219

253

287

321

355

389

423

456

5

27

55

85

116

148

181

214

248

281

315

349

384

417

451

4

26

53

82

113

145

177

210

243

277

310

344

378

412

446

. /

3

21

46

74

104

134

166

197

230

262

295 iFi

328 2
362 ij

z

395 E
429 Y

iif
00r

19

53

87

123

157

191

225

259

294

328

362

396

430

463

496

1 3

44

77

111

145

180

215

249

283

317

351

385

419

453

487

10

38

70

103

136

170

205

240

274

308

342

376

410

443

477

4

24

51

80

110

142

174

206

239

272

306

340

373

407

441

3

23

49

78

108

139

171

203

236

269

302

335

369

403

437

3

22

48

76

106

136

168

200

233

265

298

332

365

399

433

w
w

r
8



TABLE 6-W
CAS ATTENDANT REQUIREMENTS

GRADE OF SERVICE
s

AVERAGE SPEED OF ANSWER Q 8.00 SECONDS Y

iiL
ATTENDANT WORK TIME (AWT) IN SECONDS I

s
0

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

CAS
ATT’S

REQ’D

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

2 2

5 5

8 9

123

157

191

2 2 5

2 5 9

2 9 4

3 2 8

3 6 2

3 9 6

430

4 6 3

496

15 12

,47 4 2

81 75

114 107

148 1 4 0

181 174

2 1 5 2 0 7

2 4 9 241

2 8 3 2 7 4

3 1 7 3 0 8

351 3 4 2

3 8 5 3 7 6

419 410

4 5 3 4 4 3

487 477

10

3 8

7 0

102

135

167

201

2 3 4

2 6 7

301

3 3 4

?68

402

4 3 5

469

8

3 5

6 6

9 8

1 3 0

162

195

2 2 8

261

2 9 5

3 2 8

361

3 9 5

4 2 9

,462

7 6

3 3 3 1

6 2 60

9 4 91

126 122

158 154

1 9 0 186

2 2 3 2 1 9

2 5 6 2 5 2

289 2 8 4

3 2 2 3 1 7

3 5 6 351

3 8 9 3 8 4

4 2 3 417

456 4 5 1

5

2 9

5 7

8 8

119

151

183

2 1 5

2 4 8

280

3 1 3

3 4 6

3 7 9

412

446

5

2 7

5 5

8 6

1 1 7

148

180

212

244

2 7 6

3 0 9

3 4 2

3 7 5

408

4 4 1

4

2 6

5 4

8 4

114

145

177

2 0 9

2 4 1

2 7 3

3 0 6

3 3 8

371

404

437

4

2 5

5 2

8 2

112

143

174

2 0 6

2 3 8

270

3 0 2

3 3 5

3 6 7

400

4 3 3

4

2 4

51

8 0

1 1 0

141

172

2 0 3

2 3 5

267

2 9 9

332

3 6 4

3 9 7

430



TABLE 6-X
CAS ATTENDANT REQUIREMENTS

CAS
AT-B

REQ’D

6

I

8

9

10

1 1

12

1 3

14

2 1 5
%
w
ul

GRADE OF SERVICE

AVERAGE SPEED OF ANSWER < 10.00 SECONDS

ATTENDANT WORK TIME (AWT) IN SECONDS

l-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

ATTENDANT TRAFFIC (T) IN CCS

2 2 17 1 3 1 1 9 8 7 6 6 5 5 4

55 4 8 4 3 3 9 3 6 3 4 3 2 3 0 2 9 2 7 2 6 2 5

8 9 81 15 7 0 6 6 6 3 61 5 8 5 6 5 5 53 5 2

123 114 107 102 9 8 9 4 91 8 8 8 6 8 4 8 2 80

157 148 140 135 130 126 122 119 117 114 112 1 1 0

191 181 174 167 162 158 154 151 148 145 143 141

2 2 5 2 1 5 2 0 7 201 195 1 9 0 186 183 1 8 0 177 174 172

2 5 9 2 4 9 241 2 3 4 2 2 8 2 2 3 2 1 9 2 1 5 2 1 2 2 0 9 2 0 6 2 0 3

2 9 4 2 8 3 2 7 4 2 6 7 261 2 5 6 2 5 2 2 4 8 2 4 4 2 4 1 2 3 8 2 3 5

3 2 8 3 1 7 3 0 8 301 2 9 5 2 8 9 2 8 4 280 2 7 6 2 7 3 210 2 6 7 Kl
3 6 2 351 3 4 2 3 3 4 3 2 8 3 2 2 3 1 7 3 1 3 3 0 9 3 0 6 3 0 2 2 9 9 f3

3 9 6 385 3 7 6 3 6 8 361 3 5 6 351 3 4 6 3 4 2 3 3 8 3 3 5 332 !2
430 419 410 402 3 9 5 3 8 9 3 8 4 3 7 9 3 7 5 371 3 6 7 3 6 4

22
4 6 3 4 5 3 4 4 3 4 3 5 429 4 2 3 417 412 408 404 400 3 9 7 ‘t’

bf496 487 471 469 462 456 4 5 1 446 4 4 1 4.37 4 3 3 430 00wI

5
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BUSINESS COMMUNICATIONS SYSTEM

CENTRALIZED ATTENDANT SERVICE (CAS)

.RELEASE LINK TRUNK-DESCRIPTION, OPERATION, INSTALLATION

C O N T E N T S PAGE

1 . GENERAL . . . . . . . . . . . . . . . . . . . . . . . . I

2. DESCRIPTION OF THE QPC250
RELEASE LINK TRUNK . . . . . . . . . . . 2
Functions . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.02 An RLT circuit consists of a trunk circuit at a

remote private branch exchange (PBX)  to be
3 .  O P E R A T I O N . . . . . . . . . . . . . . . . . . . . . .  4

A. Release Link Trunk at the
served by a CAS attendant, and an interfacing trunk
circuit at the main PBX where the CAS attendant is

Remote PBX . . . . ..*............ 4 -
B. Central OfEce  Trunk

located. The type of circuit pack that can be used at

IntetiaceattheMainPBX . . . . . . . . . . 5
either the remote PBX or main PBX depends on the
distance between the remote PBX and the main PBX.

553-2681-300  for operation of the feature. This
section describes the installation and operation of the
QPC25O/QPC70  RLT combination, as it applies to
the CAS feature on SL-I. Figure l-l illustrates a
typical CAS configuration.

4. INSTALLATION AND
CONNECTIONS . . . . . . ..I.......... 5 1.03 The following trunk combinations may be

used to establish an RLT circuit between a
remote PBX and a main PBX.

1. GENERAL

1.01 The Centralized Attendant Service (CAS)
feature allows customers with multiple

locations to have attendant services provided from a
single location. When the CAS feature is activated at
a remote location, calls normally presented to the
attendant at that location are presented to the CAS
attendant over a Release Link Trunk (RLT).  The
CAS attendant then extends the call to the requested
station at the remote location. See 553-2681-100  for
a complete description of the CAS feature and

(a) A QPC712-wire  E&M trunk at both main and
remote location, with a repeater facility

between the two.

(b) A QPC237 4-wire  E&M trunk at both the
main and remote location, with a repeater

facility between the two.

(c) A QPC250  RLT at the remote PBX and an
interfacing QPC70  Central Office (CO) trunk

at the main PBX. This combination is limited to a
maximum loop resistance of 1400  ohms.

* SL- 1 is a trademark of Northern Telecom Limited

@Northem  Telecom Limited 1979 Page 1
Printed in Canada 6 Pages



SECTHQN  553-2681-180

Tie Trunks

Fig. I-l -  Typical CAS Configuration

2. DESCRIPTION OF  THE QPC250  RLT

2.01 A QPC250  RLT circuit pack contains two
identical trunk circuits and common circuitry

mounted on a printed circuit.board. The pack can be
inserted into any Peripheral Equipment (PE) shelf
slot. Each circuit on the pack connects with the
switching system and with the external  apparatus
through an $&pin  connector at the back of the pack
and the cross-connect field. There are no option
switches on the QPC250  RLT circuit pack.

F U N C T I O N S

(a) terminates the loop tip and ring conductors
with a balanced 900-ohm  termination,

(b) supervises the loop current to determine
answer/disconnect status,

(c) provides a dc battery supply from ground and
-48 V through a 400-ohm  battery feed

resistance,

(d) connects 20-Hz ringing current and other
identifying tones to the loop,

circunry, .
(e) isolates foreign potentials on the loop from
. portions of the transmission and signahng

2.02 Each circuit on a QPC250  RLT circuit pack
at a remote PBX interfaces with a circuit on a

QPC?O  CQ  trunk circuit pack at the main PBX to
allow access to the CAS attendant. In addition, each
circuit on the QPC250  RLT circuit pack performs
the following functions:

(f) converts the 2-wire  transmission path of the
loop to a 4-wire  transmission path,

(g) provides analog-to-digital and digital-to-analog
conversion of the transmission signals.

‘Page  2



SECTION 553-2681-180

2.03 Table 2-A lists the characteristics of the
circuits on a QPC250  RLT pack.

TABLE 2-A
CHARACTERISTICS CW THE QPC250  RLT CIRCUIT

CHARACTERISTICS

Circuits per Pack

0ptions

Impedance

Loop Limit

Leakage Resistance

Ring Trip

Ringing Voltage

Signaling

Supervision

Power Input from Shelf

Effective Loss

Insertion Loss

Answer Supervision

Disconanect  Supervision

2 .

Nil.

900  ohms.

1400 ohms at nominal -48  V.

30000 ollms.

During silent or ringing intervals.

85-V rms, 20 Mz superimposed on
-48 v dc.

Ground start.

Normal battery conditions are
applied (-48 V to ring, ground to tip)
whew the interfacing C0 trunk circuit
is to be seized.

210 V dc, s6  V dc, -48 V dc,
85-V  rms, 20 Hz, superimposed on
-48 V dc.

0.5 dB  at 1020 Hz (pads in), -1.5  dB
(pads out).

1 dB.

Does not reverse battery when the
terminating end answers.

Does not momentarily open-circuit
the tip and  ring leads on disconrmect.

Page  3



SECTION 553-2681-180

3. OPERATION

A . Release Link Trunk Circuit at the
Remote PBX

Idle State

3.01 The RLT circuit at the remote PBX is
connected to a CO trunk circuit at the main

PBX by tip and ring leads (Fig. 4-l). The RLT circuit
provides open tip and ring leads during the idle state.

Outgoing Seizure

3.02 Upon seizure of the RLT by the remote PBX,
the RLT provides ground on the tip lead,

battery on the ring lead, and waits 256 ms.

(a) If the dc resistance across the tip and ring
leads is greater than 20k ohms, the PBX
vides

I?
steady ringing superimposed with -48 V

attery through up to 22O-ohms  of resistance on
the ring lead.

(b) If the dc resistance across the tip and ring
leads is less than 1300 ohms, then the CO

trunk at the main PBX has not released from a
previous call, and the RLT is locked out until the
main PBX removes the loop. A trunk error
message (TRK  241) is primed and another RLT
circuit is used. See 553-2001-505 for an
explanation of trunk error messages.

Note: The rhqhg supply at the remote PBX
should generate ac ringing voltage between 75-
and lOO-Vrms  at a frequency of 20 Hz
C&3  Hz).

Detecting Answer Supervision

3.03 The RLT detects a decrease in dc resistance
across the tip and ring leads from at least

20k ohms to 1300 ohms or less, as an off-hook signal
from the main PBX equipment. If the off-hook signal
persists for at least 256 ms, the signal is an answer
supervision. The RLT trips ringing within 1OOms
when it detects the answer signal. Ringing can be
tripped durhg  both the silent and ringing intervals.

Talking State

3.04 After answer, and until disconnect, the RLT
provides ground through up to 425 ohms of

resistance on the tip lead, and -48 V battery through
up to 425 ohms of resistance on the ring lead.

Flash Signal

3.05 The CAS attendant at the main location
controls the RLT tbrougb operation of the

console signal remote (SPG REM) key, or release
destination (RLS DEST)  key. The operation of this
key sends a timed flash signal to the RLT. There are
only two RLT functions the CAS attendant is
required to control by flashing:

(0

3.06

request for a DIGITONE*  receiver to
complete the call for the calling party, and

cancellation of a prior attendant request
(release destination).

The RLT recognizes an increase in the dc
resistance across the tip and ring leads from

1300 ohms or less to 20k ohms or more as an on-
hook signal. The on-hook should be timed for 200 ms
to 1.0 second. If the conductor loop resistance
changes back to low resistance (off-hook) in this
interval, the RLT interprets that as a flash signal from
the CAS attendant.

3.07 When the RLT has been seized for an
incoming CO call, dial “Q”, intercept call, or a

hold recall, and after the CAS attendant has talked to
the calling party, the detection of the fast  flash signal
prompts the connection of a Digitone receiver to the
RET, and splits the calling party away from the RLT.

3.08 Dial tone is sent to the CAS attendant when
the Digitone receiver is prepared to receive

address signals. Dial tone is removed within 50 ms of
the start of dialing the first address character. If the
RLT detects a subsequent flash signal while
connected to a receiver; i.e., attendant flash to clear
the receiver, it disconnects the receiver and returns to
its initial state; i.e., connected to the calling party.

3.09 When the receiver has translated the dialed
address characters, Werent  confirmation

tones are sent to the CAS attendant, depending on
the status of the called station.

DiscoMect

3.10 The RLT recognizes and times an increase in
the de resistance across the tip and ring leads

from 1300  ohms or less to 20k ohms or more as an,
on-hook from the CAS attendant. If the on-hook lasts
longer than 1 second (this time is programmable, see
553-2001-220),  the RLT interprets the change as a
disconnect.

* DIGITGNE  is a trademark of Northern Telecom Limited

Page 4



3.1 I Mer interpreting
attendant, the RLT

leads to the interfacing CO

disconnect from the
opens the tip and ring
trunk at the-main PBX

i.e., sends a disconnect signal to the main P
prevent the BLT from being seized from a new call
before the CO  trunk at the main PBX has relearsed,
the BLT provides a minimum of a l-second busy
guard (this time is programmable, see 553-2001-220).

B. CO Trunk Interface at the
Main PBX

_
Idle State

3.12 There is a resistance greater than 2Ok  ohms
across the tip and ring leads at the CC.9  trunk

interface during the idle state.

Incoming Seizure

3.13 The CO trunk at the main PBX detects seizure
by an RLT at a remote PBX when the BLT

provides simultaneously:
(a) a ground through 1.2k  ohms of resistance or

less on the tip lead, and
(b) ringing with superimposed -48 V battery on

the ring lead through a resistance of
1.2k  ohms, or less.

The maximum delay of ringing must be less than
5  seconds after ground and battery detection, and the
ringing must last more than 640 ms. If any one of the
above conditions is not satisfied, the caIl is not
presented to the CAS attendant.

Disconnect Before the Attendant Answers

3.14 Before the attendant answers the call, tone
ringing should be 2 seconds on and 4 seconds

off. If there is no ringing for longer than a
programmable timer, the call is withdrawn from
presentation to the attendant

CAS Attendant Answers

3.15 When the CAS attendant answers, a
resistance of 800 ohms or less is applied

across the tip and ring conductors at the CO trunk. A
2-way transmission path between the RLT and the
CAS attendant is established within 160 ms to avoid
clipping initial speech. The circuit maintains the low
resistance across the tip and ring leads until the RLT
is flashed or disconnected by the attendant.

Flash Signal

3.16 When the CAS attendant presses the signal
remote (SIG REM) key on the console, a

timed flash (on-hook) signal is sent to the remote

SECTION 553-2681-180

PBX. The flash signal changes the resistance across
the tip and ring leads from low (off-hook) to hi8h (on-
hook) resistance for a
should be 600  ms (22
being 512 ms.

3.17 After the CA essed the SHG
REM key, a at the remote

end is connected to tone is sent to
the attendant as confiiation that an idle receiver has
been connected. Digits dialed receiving dial tone
are outpulsed as soon as an-o ulser is available.

3.18 When the CAS attendant wishes to release
from a prior request; i.e., a call extended to a

busy station, the release destination (RLS  DEST)  key
on the console is pressed. Operation of this key sends
a timed flash to the remote PBX  and connects the
attendant to the original calling party.

Disconnect

3.I9  The CO trunk at the main PBX interprets
removal of ground from the tip lead and

--48  V battery from the ring lead that persists for
more than 1 second, as a discormect signal from the

g disconnect from the remote
disconnects from the CAS

attendant, and removes the loop across the tip and
ring leads which acts as a disconnect supervision..-
3.20 When the CAS attendant disconnects, the

resistance of 808  ohms or less applied to the
tip and ring leads at the CO trunk changes to
2Ok  ohms or more which is an on-hook signal to the
RLT at the remote PBX.

4. INSTALLATION AND CONNECTIONS

4.01 The QPC250  RLT circuit pack can be
inserted into any trunk pack position on a PE

shelf. The circuit pack handling precautions of
553-2801-205  must be observed when installing trunk
packs in BE shelves. Installation procedures for trunk
circuit packs are provided in 553-2~~1-210.

4.02 ?Vhen telephone lines connected to the trunk
circuit are exposed to foreign voltages by

direct contact or induction; i,e., power line crosses or
lightning, protection devices must be installed at the
customer’s premises. These devices must be capable
of providing a path to ground from the tip and ring
leads for foreign voltages that exceed a 600  V peak.

4.03 Typical cross-connections between a QPC25O
RLT trunk at a remote PBX and a QPC70

CO trunk at the main PBX are shown in Fig. 4-  1.

Page  5



PE Shelf

QPC250 RLT Pack

Part of
Shelf

Wiring
Harness

Pack Connector I

Part of
25-Pair
Cable

I

Part of
25-Pair
Cable

I

I MDF I I MDF I

- (W-BL) .+-$-t+-  (W-BL)

- (BL-W) (BL-W)

W-G)

GW)

z
Shelf Connector Shelf Connector

PE Shelf

Pack Connector

/ \ - /

Remote PBX Main PBX

Note: Option Switches on the QPC70 Pack must be set for 4BV
operation with ground start. See 553-2001-185.

Fig. 4-1 -  QPC250  RLT Cross-Connections to QPC70  CO  Trunk
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1. GENERAL

1 .Ol The Centralized Attendant Service (CAS)
feature allows customers with multiple

locations to have attendant services provided from a
single location. When the CAS feature is active, any

l SL-I is a trademark of Northern Telecom Limited

calls normally handled by an attendant at a remote
location, are presented to a CAS attendant at the
main location. The CAS attendant then extends the
call to the  desired station at the remote location.
Refer to 553-268 1- 100 for a complete description of
features.

1.02 This section pertains only to calls directly
related to the CAS feature. If the CAS feature

is not equipped, or not activated, calls to the CAS
attendant or to an attendant at any of the remote
locations are handled in the normal manner (55%
2001-300).

1.03 This section describes tests to verify the
proper operation of the CAS feature at the

main private branch exchange (PBX), and at any
remote PBX arranged to be served by a CAS
attendant (Fig, l-l). The operation of the CAS
feature on the GAS attendant console is also detailed.
All tests outlined in this section are based on the
assumption that all locations (main and remote) can
perform normal call-processing, and are operating
correctly.

@Northern Teleeom  Limited 1979
Printed in Canada
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Tie TrunksTie Trunks

Fig. l-l - Typical CAS Configuration

2. TESTING THE CAS FEATURE

2.01 The tests outlined in Chart 2-  1 must be
conducted when the CAS feature in installed

at a remote PBX to be served by a CAS attendant.
These procedures should also be used as a guide to
locating a fault in the feature.

2.02 Chart 2-2 describes tests which verify that the
CAS attendant can receive and handle calls

from any PBX arranged for the CAS feature.
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CHART 2-l
TESTING THE CAS FEATURE AT A REMOTE LOCATION

STEP PROCEDURE

1

2

3

4

5

6

7

Verify that all CAS data is correct in the system memory. Information in the following data
blocks is affected by the CAS feature:

(a) customer data block,

(b) SL-1 set data block, if an attendant console is not equipped,
(c) trunk data block,

(d) route data block.

Refer to 553-2001-220  or 553-2~~1-310  and 553-2001-221 or 553-2~~1-311  for data input
and retrieval information.

Ensure that the QPC250  Release Link Trunks (RLT) are inserted in the correct
Peripheral Equipment (PE) shelf slot, enabled, and properly connected at the
cross-connect field. Refer to 553-2~~1-215  or 553-2~~1-210.

Verify that QPC251  Tone and Digit Switches (TDS) are equipped in all network shelves.

From any station, dial the Directory Number (DN) of an RLT. If the RLT is busy, busy tone is
heard. ‘If the RLT is idle:

(a) ringback tone is heard,

(b) when the CAS attendant answers, ringback  tone stops and a voice path is established.

Verify that a 2-way conversation can be carried out. Terminate the call.

Repeat Step 4 for each equipped RLT.

From any station, dial the DN assigned for the local attendant. This call is presented to the local
attendant as a normal dial “0” (zero) call. See Note in Step 7.

From any station, dial the DN assigned for the CAS attendant. This call is presented to the local
attendant as a normal dial “0” call. See Note.

Note: If this location is in night service, calls dialed to either the local attendant or the
CAS attendant are presented to the night number, or trunk answer from any station
(TAFAS) at this location, as applicable.

Verify that the CAS key (above the LPK 5 key) on the local attendant console is so designated.
If a console is not equipped, this key can be assigned on up to ten SL-1 sets,

Momentarily press the CAS key. The associated LED lights to indicate that the CAS feature has
been activated. All calls normally presented to the local attendant are now directed to the CAS
attendant except as in Step 10.

Chart Continued
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CHART 2-  1 Continued
TESTING THE CAS FEATURE AT A REMOTE LOCATION

4

STEP PROCEDURE

1 0 From any station, dial the DN assigned for the local attendant. This call is presented to the local
attendant as a normal dial “0” call. See Note in Step 7.

11

1 2

From any station, dial the DN assigned for the CAS attendant. This call is presented to the CAS
attendant, preceded by an identifying tone (two, lOO-ms  bursts of 440-Hz tone).

From any station, dial the access code for an outside line; i.e., 9. When the second dial tone is
heard (depends on the tie route and may not be provided), dial the LDN for your location. This
call is directed to the CAS attendant.

13 When the CAS attendant answers, request that your call be placed on silent hold. When
the specified timeout period has elapsed, your call is directed back to the CAS attendant.
The timeout period is service-changeable. See 553-2001-221 or 553-2~~1-311.

1 4 Request the CAS attendant to extend your call to a busy station at your location.

(a) If another call is not already camped-on to the busy station, your call is automatically
camped-on to that station. When the busy station becomes idle, your call is presented

automatically to that station.

(b) If the busy station does not become idle within the specified timeout period, your call is
presented to the CAS attendant again.

15 If in Step 14(a) your call was completed to a station that was busy, request that station user to
transfer your call to the attendant. This directs your call to the CAS attendant. Proceed to
Step 17.

1 6 If in Step 14(b) the timeout period elapsed, and your call was directed back to the CAS
attendant, proceed to Step 17.

1 7

18

19

Disconnect from the call; i.e., replace the handset or press the RLS key.

Momentarily press the CAS key on the local attendant console (or SL-1 set). The associated
LED goes out, and all calls requiring attendant assistance are presented to the local attendant.

Proceed to the CAS attendant location and conduct the tests of Chart 2-2.

Page 4
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CHART 2-2
TESTING THE CAS FEATURE AT THE CAS ATTENDANT LOCATION

STEP PROCEDURE

1 Verify that all CAS data is correct in the system memory. Information in the following data
blocks is affected by the CAS feature:

(a) customer data block,

(b) trunk data block,

(c) route data block.
Refer to 553-2001-220 or 553-2~~1-310  and 553-2001-221 or 553-2~~1-311  for data input *
and retrieval information.

2 Verify that the trunk circuit packs (associated with the RLT from each remote location)
are in the proper PE shelf slot, enabled, and properly connected at the cross-connect field.
See 553-2~~1-215  or 553-2~~1-210. e

3 Ensure that the CAS attendant console is equipped with:

(a) an RLT X ICI key for each group of RLT from remote locations, where X designates a
particular remote location,

(b) a SIGNAL REMOTE (SIG REM) key (above the LPK 5 key),

(c) a RELEASE DESTINATION (RLS DEST) key.

4 From any station, dial the access code for a tie trunk to a remote location. When the
second dial tone (optional, depends on tie route) is heard, dial the DN for an RLT. This
call is presented to the CAS attendant. Ensure that the call is presented on the correct
ICI key, and, if the console is equipped with a digit display, the correct access code and
route member number of the RLT is displayed. When the CAS attendant answers, two
lOO-ms  bursts of 440-Hz tone are heard by the attendant (only if defined in customer +
overlay program 15) prior to a voice path being established. Ensure that a 2-way
conversation can be carried out. 4-

Note: Calls active on a CAS attendant console which are presented to a remote station
(via RLT) are considered as incoming external calls rather that attendant calls for purposes
of digit display. This is done because:

(1) the identity of the CAS attendant cannot be determined from the remote end, and
(2)  the display of the RLT identification is sufficient to indicate that the call is connected to

an attendant; it also enables the user to identify the specific RLT used, in case of a
fault.

5 Repeat Step 4 for each RLT at each remote location.

6 Call the attendant at a remote location; i.e., dial the access code for an outside line, then dial the
LDN for the remote location. Request the attendant at the remote location to activate the CAS
feature by momentarily pressing the CAS key.

Chart Continued
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CHART 2-2 Continued
TESTING THE CAS FEATURE AT THE CAS ATTENDANT LOCATION

STEP PROCEDURE

7 Occupy a CAS attendant position, and direct all CAS-related calls as described in Charts 2-3
through 2-8. The following symbols are used in the charts to signify the state described:

@ Operate key momentarily

0 Lamp is lit steadily

@ Lamp ON/OFF at 60 ipm

0 Lamp Iit steadily after momentary operation of key.
M

Verify that the appropriate identifying tone is received for each type of call. The possible tones
are :

CALL CONDITION TONE

GO

(b)

(4

Camp-on confirmation, and
camp-on’ recall

Silent hold confiimation,  and
silent hold recall

Timed reminder recall

100-ms  burst of
440-Hz  tone

four through six, 50-ms
bursts of 440-Hz tone

2-3 seconds of audible
ringback tone

(4 Transfer to attendant, and
attendant recall

100 ms burst of 440-Hz
tone, 100 ms silence,
lOO-ms  burst of 440-Hz
tone.

Page 6
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CHART 2-5
EXTENDING A CALL TO A BUSY STATION WITH CAMP-ON

ii? w
B ACTION REMARKS

iii

OPERATING KEYS AND INDICATORS

Start Condition 2-Way conversation between attendant
and calling party

Press SIG REM Key

No busy tone is heard. Camp-on (1  OO-
ms burst of 440 Hz tone) is heard at
the busy station. Dialed number  is
displayed. Calling party is camped-
on to the busy station.
Attendant is recalled if busy station
does not become idle in 30 sec.
If busy tone is heard, the busy station
has a call camped-on.

Attendant Releases

Tone Ringing is heard

Attendant Answers Attendant hears IOO-ms  burst of440 Hz
tone before talk path with calling party
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1. INTRODUCTION

1.01 In certain PBX applications, it is convenient to have a centralized
facility for the taking, holding and retrieval of messages. The Message
Center feature of SL-1 allows one or more SL-1 sets or attendant
consoles to be designated a “message center”. Calls are forwarded to this
message center, which takes and holds messages and activates and
deactivates the message waiting indication at a user telephone.

1.02 Message Waiting indication can be provided by message waiting
lamps at the user station. However, for Generics Xl 1 Release 2 and
subsequent, the message waiting indication at NE-500 or NE-2500 type
user stations can take the form of Audible Message Waiting (AMW),
which utilizes interrupted dial tone instead of a message waiting lamp.
This reduces the power consumption and hardware requirements of an
SL-1 system equipped with the Message Center feature.

1.03 This practice describes the installation and operation of the
Message Center hardware, as well as the equipment requirements of an
SL-1 system that incorporates Message Center (station sets, service
change, hardware, etc.).

1.04 Reference Documentation. The following information for
Message Center can be found in the indicated NTP:

0 553-2YYl-105:  Feature Availability

0 553-2001-110: SL-1 Sets Description

o 553-2YY l-l 50: Equipment Identification and Ordering

l 553-2001-l 51: Memory and Real Time Requirements

l 553-2001-183: 500/2500  Line Circuit Description

l 553-2YY l-220: Feature Implementation

e 553-2YYl-221:  Service Change

@ 553-2YYl-300:  Attendent Console Operation

o 553-2YYl-305:  Sk-l Set Operation

o 553-2671-100: Automatic Call Distribution (ACD)

o 553-2781-100: Integrated Messaging System (IMS).

Page l-l
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2. FUNCTIONAL DESCRIPTION

INCOMING CALLS TO
THE MESSAGE
CENTER

Direct Message Calls

2.01 Calls coming in to a message center are of two basic types: direct
and indirect. This classification refers more to how the calls originate
than to how they are handled by a message center operator.

2.02 The message center can also be accessed by a ‘direct message call’
which can take any of the following forms:

0 An attendant extends a call to the message center.

l A 500/2500-type  starter dials the message center DN.

l An SL-1 type station dials the message center DN or depresses the
MESSAGE WAITING key.

Indirect Message Calls 2.03 A telephone call can be rerouted to the message center if it is not
answered at the original terminating station for a specified length of
time. Such a call is referred to as an ‘indirect message call’ and can take
any of the following forms:

@ Non-Direct Inward Dial (DID) Calls. A non-DID call encounters a
no-answer condition so that Call Forward No Answer (CFNA) is
invoked, rerouting it to the message center.

0 DID Calls. A DID call encounters CFNA or (optionally) Call
Forward Busy (CFB), and is rerouted to the message center.

o Hunting and Call Forward (All Calls). The Message Center
Directory Number (DN) can be specified as a Hunt or Call Forward
DN for any station.

MESSAGE CENTER
OPERATION

ACD-Type Message
Center

2.04 A message center can be organized in one of three ways:

o an Automatic Call Distribution (ACD) message center with SL-1 sets
(IMS optional)

l a DN-type message center with SL-1 sets; in this case, IMS is
allowed only if the message center has only one set

o an attendant-type message center with attendant consoles.

2.05 An ACD message center consists of up to 240 SL-1 sets (with
16-digit display) arranged as an ACD, the message center DN
(MCDN) being the ACD-DN (see 553-2671-100 for a general
description of ACD). Calls to this type of message center (whether direct
or indirect) are placed in an ‘incoming calls’ queue in their order of
arrival. The message center operators are placed in an ‘available agents’
queue in the order they become available. The two queues are matched
to ensure an equitable distribution of incoming calls among operators. If
all operators are busy, incoming message calls are placed in a queue to
wait for a free operator.

Page 2-1
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DN-Type Message
Center

2.06 When an indirect message call is presented to a
operator’s SL-1 set, the MSG IN-CALLS key flashes,
station DN and called station DN are displayed on the

message center
and the calling
digit display. If

the call was originated from a trunk, the route and member number of
the trunk are shown instead of the calling station DN. The MSG
INDIC lamp reflects the condition of the called station’s message
waiting lamp (or interrupted dial tone, if AMW is used in place of a
message waiiing  lamp) as* follows:

@ Steadily Lit: The message waiting
inactive.

0 Flashing (60 ipm): The message
station is active.

indication at the called station is

waiting indication at the called

l Slow-Flashing (?O  ipm): The message waiting lamp at the called
station is either disabled or not equipped. This state does not occur if
message waiting indication is by interrupted dial tone.

2.07 To answer the call, the message Center operator presses the MSG
IN-CALLS key. After this point, the operator can release or transfer the
call without leaving a message if required.

2.08 To leave a message, the operator first verifies that the number
shown on the digit display is indeed the number at which the user
wishes to leave a message. The operator takes down the message from
the caller. If the caller wants to leave a message at the number shown
on the digit display, the operator presses the MSG INDIC key to
activate message waiting indication at the terminating station.

2.09 To terminate the sequence, the operator presses the RLS key. If the
operator does not wish to rejoin the available agents queue, the NOT
READY key or some other feature key can be depressed; otherwise the
operator is presented with the next call.

2.10 If the terminating DN shown on the digit display is not the DN at
which the message is to be left, the operator can press the RLS key to
release the call, then manually access the required DN and activate its
message waiting indication.

2.11 A DN-type message center consists of one or more 16-digit  display
SL-1 sets sharing a DN which is designated the message center DN.
This arrangement is available only on Generic X09 and subsequent. An
incoming call to the message center is presented to all message center
stations at once. The first operator to press the flashing MC-DN key is
connected to the call. If all operators are busy, incoming message calls
get whatever treatment is specified for a busy DN.

2.12 Upon pressing the flashing MC-DN key, the message center
operator is connected to the calling party. The digit display shows the
originating DN (or trunk route and member number) and terminating
DN, and the MSG INDIC lamp shows the state of the called station’s
message waiting lamp (or interrupted dial tone) in the same way as for
the ACD-type message center.

2.13 The procedures for activating a message waiting indication at a
user station are the same as for an ACD-type message center.
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Attendant-Type
Message Center

2.14 An attendant-type message center consists of up to 15 attendant
consoles in an SL-1 system which handle messages in addition to their
normal functions as attendants. Incoming message calls can access an
attendant type message center in one of two ways: a phantom message
center DN or normal attendant access.

2.15 Phantom Message Center DN. This method requires the presence
of the ACD package in the SL-1 system. The ACD-DN of the ACD
feature has no agents assigned to it. Any message calls coming into it are
automatically transferred to the attendant and appear on a MSG
CENTER Incoming Call Indicator (ICI) key. The message center DN
established in this way is thus a ‘phantom’ message center DN. (See
553-2YYl-220  and 553-2YYl-221  for more information.)

2.16 When a message call appears at an attendant console via a message
center DN, the MSG CENTER ICI lamp flashes, and the digit display
shows the originating DN (or trunk route and member number) and
terminating DN. The MSG INDIC lamp on the attendant console
shows the status of the terminating party’s message waiting indication in
the same way as for an ACD-type message center. Upon pressing a free
LPK key or the flashing MSG CENTER ICI key, the attendant is
connected to the incoming call. The procedure for activating a message
indication at a user station are the same as for an ACD-type message
center.

2.17 Normal Attendant Access. If a phantom message center DN has
not been established on an attendant console ICI key, the attendant must
determine verbally that this is a message call. In this case the MSG
INDIC lamp does not show the state of the user’s message waiting
indication. After the call is released, the attendant can provide message
waiting indication by directly accessing the user’s station.

MESSAGE RETRIEVAL
CALLS

2.18 Message indication at a user’s station set can take one of the
following forms:

0 Z-1 Sets With a Message Waiting Key/Lamp Pair. The flashing
lamp associated with the MSG WAITING key indicates that a
message is waiting at the message center.

0 500/2500  Sets With a Message Waiting Lamp. A flashing message
waiting lamp on the station set indicates that a message is waiting at
the message center.

l Sets Without a Message Waiting Lamp. As an option in Generic
Xl 1 Release 2, message-waiting indication can be provided by AMW
(a 120 ipm interrupted dial tone) instead of a message waiting lamp
or key/lamp pair when the user goes off-hook at the station. A faulty
message waiting lamp does not result in message waiting indication by
interrupted dial tone; in this case, it is up to the user to call the
message center to see if there is a message. Station sets (SL-1  or
500/2500)  equipped with neither message waiting lamps nor AMW
have no visual indication that a message is waiting. It is up to the
user to call the message center to see if a message is waiting.

2.19 Regardless of whether message indication is by lamp or AMW, the
user can still make calls and operate features normally. The message
indication remains active until cancelled by a message center operator or
by the system during a night routine.
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Placing a Message
Retrieval Call

Answering a Message
Retrieval Call at the
Message Center

2.20 SL-1 Sets. The user goes off-hook and presses the MESSAGE
WAITING key. The digit display shows the message center DN. The
message center answers and gives the user the message, then extinguishes
the user’s message indication lamp. The user then goes on-hook. The
user can also access the message center by going off-hook and pressing
the MESSAGE WAITING key even if the associated lamp is not
flashing.

2.21 If message indication is by AMW, the user goes off-hook and dials
the message center DN. The message center operator cancels the AMW
in the same way as a message waiting lamp.

2.22 500/2500  Sets. Whether or not a message indication lamp is
provided with the set, the user goes off-hook and dials the message
center DN. The message center answers and gives the user the message,
then extinguishes the user’s message indication lamp. If message
indication was provided by interrupted dial tone, this is cancelled by the
message center operator in the same way as a message waiting lamp.
The user then goes on-hook.

2.23 ACD-Type Message Center. The message retrieval call is
presented on the MSG IN-CALLS key of a message center SL-1 set,
and the digit display shows the DN of the calling station. The MSG
CANC lamp reflects the state of the caller’s message waiting indication
as follows:

l Steadily Lit: The message waiting indication at the calling station is
inactive.

l Flashing (60 ipm): The message waiting indication at the calling
station is active.

l Slow-Flashing (?O ipm): The message waiting lamp at the calling
station is either disabled or not equipped. This state does not occur if
message waiting indication is by interrupted dial tone.

2.24 To answer the call, the Message Center operator presses the MSG
IN-CALLS key. If the message center is equipped with Call Forcing,
the call is answered automatically. The operator gives the caller the
message. If the MSG CANC lamp is flashing, the operator presses the
MSG CANC key to de-activate the caller’s message waiting indication.
The operator then presses the RLS key to release the call.

2.25 DN-Type Message  Center. The message retrieval call is presented
on the MC-DN key of a message center SL-1 set. The message center
operator answers the call by pressing the MC-DN key. The digit
display shows the calling DN and the MSG CANC lamp indicates the
state of the calling station’s message waiting indication in the same way
as for an ACD-type message center. The procedures for deactivating
message waiting indication are the same as for an ACD-type message
center.

2.26 Attendant-Type Message Center. The presentation of a direct
message call to an attendant console depends on whether a phantom
message center DN-has  been assigned to an ICI key or the station user
must dial the SL-1 attendant as in a normal attendant call.

Page 2-4



PRACTICE 553-2691-100

DIRECT MESSAGE
WAITING LAMP
CONTROL

Query and/or Activate

(4 Message Center DN  Access. In this case, the phantom message
center ACD-DN is assigned to overflow to the MSG CENTER
ICI key on the attendant console. When a direct message center call
comes into the console, the MSG CENTER ICI key flashes. To
answer the call, the message center operator presses the MSG
CENTER ICI key or a free LPK key. The procedures for
deactivating a message waiting indicator are the same as for an
ACD-type message center.

(b) Normal Attendant Access. If a phantom message center DN has
not been established on an attendant console ICI key, the attendant
must determine verbally that this is a message retrieval call. During
the call, the MSG CANC key does not show the state of the user’s
message waiting lamp. After the call is released the attendant must
deactivate message waiting indication directly outlined in 2.31.

2.27 The message center operator must directly access a user station to
activate or de-activate message waiting indication if:

l the user station is calling an attendant message center by direct access

o the user station is not currently in contact with the message center.

2.28 The message center operator must first ‘release’ or place on ‘hold’
all calls; in an ACD-type message center, the NOT READY key must
be activated. The operator then decides whether the station user’s
message waiting indication is to be activated (if not already activated) or
canceled (if not already canceled).

2.29 The operator presses the MSG INDIC key, and the associated
lamp lights. The operator then dials the user station DN: No ringback is
heard, but the state of the MSG INDIC lamp reflects the state of the
user’s message waiting lamp (or interrupted dial tone) as follows:

(a) Steadily Lit: The user’s message waiting indication is inactive.

(b) Flashing (60 ipm):  The user’s message waiting indication is active.

(c) Slow-Flashing (30  ipm): The user’s message waiting lamp is
either disabled or not equipped. This state does not occur if message
waiting indication is by interrupted dial tone.

2.30 At this point, the operator can change the state of the user’s
message waiting indication from inactive to active by pressing the MSG
INDIC key, or the indication can be left as is. The connection is
released when the Message Center operator depresses the RLS key.

2.31 The operator presses the MSG CANC key, and the associated
lamp lights. The operator then dials the user station DN. No ringback is
heard but the state of the MSG CANC lamp reflects the state of the
user’s message waiting indication in the same way as the MSG INDIC
lamp above.

At this point, the operator can change the state of the user’s message
waiting indication from active to inactive by pressing the MSG CANC
key, or the indication can be left as it is. The connection is released
when the message center operator depresses the RLS key.
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3. EQUIPMENT REQUIREMENTS

USER STATION SETS 3.01 A message center operator can activate a message waiting indication
at

0

0

0

a

any of the following types of station set:

SL-1 set with MESSAGE WAITING key/lamp pair assigned

NE-500YR set (equipped with message waiting lamp)

NE-2500YQA set (equipped with message waiting lamp)

Standard SL-1, NE-500 or NE-2500 set with AMW (Generic X11.2
and subsequent only).

SL-1 Sets With Message
Waiting Key/Lamp Pair

3.02 Message waiting indication is provided by a MESSAGE
WAITING key lamp on the SL-1  set. The set can be a non-digit
display set or a digit display set.

NE-SOOYR Sets 3.03 The NE-500YR station set is similar to the standard NE-500 dial
telephone. extent  that the YR version has a neon lamn above and to the

NE-2500YQA Sets

Standard 500/2500  and
SL-1 Sets

Message Waiting Lamp
Requirements

left’of the dial: This light comes on during
but the message center operator can cause
order to indicate that a message is waiting.

ringing in any type of call,
the neon lamp to flash in

3.04 The NE-2500 station set is similar to
pad telephone, except that the YQA version

the standard NE-2500 key
has a neon lamp above and

to the left of the key pad. This lamp functions in the same way as that
of an NE-500YR set.

3.05 Message waiting indication cannot be provided visually at these
sets. The user must call the message center by dialing the message center
DN and check to see if there are any messages.

3.06 If the SL-1  system is equipped with Generic X11 Release 2 or
subsequent, AMW can be provided when the user goes off-hook in the
form of an interrupted dial tone (120 ipm). The user can then dial the
Message Center DN and collect the message. In the case of the
500/2500  sets, the interrupted dial tone form of message indication
reduces the hardware requirements of the SL-1 system. In the case of
the SL-1 set it frees an extra feature key for other uses.

3.07 Should the neon bulb of an NE-500YR or NE-2500YQA station
set require replacement, it is recommended that customers order
replacements from Northern Telecom. The bulbs may be ordered using
number A0250554. To avoid potential problems, bulbs must meet the
following criteria:

0 Ignition Voltuge.  The bulb must light when a voltage of 9Ok 2 V dc
is applied.

o Extinguishing Voltage. The bulb must extinguish when the applied
voltage is reduced to 6Ok 2 V dc.

0 Power Consumption. When a resistance of 30K!J  is placed in series
with the bulb, the power consumption of the bulb must be no more or
less than 0.25 W when operated at 90+2  V dc.
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MESSAGE CENTER
STATION SETS

SL-1 Sets

Attendant Consoles

3.08 If the bulbs installed in an NE-500YR or NE-2500YQA set do not
meet the criteria listed above (e.g., resistance is higher than
recommended), the system may see the bulb as being faulty and give a
misleading indication to the Message Center operator, and/or disable the
feature.

3.09 The following types of station apparatus are suitable for use in a
message center:

l 16-digit  display SL-1 sets

@ 16-digit display attendant consoles.

3.10 ACD-Type Message Center. 16-digit display SL-1 sets are
recommended for use in an ACD-type message center. The ACD SL-1
set is similar to the standard 16-digit  display SL-1 set, but has provision
for plugging one or two headsets into the set in place of a handset. The
sets should be equipped with MSG IN-CALLS, MSG INDIC, MSG
CANC and NOT READY keys, in addition to other keys as required.

3.11 A plug-in 24 V transformer or QUTl centralized power supply is
required to power the digit display and/or any add-on modules (see
553-2001-110 for more information).

3.12 Other ACD-type features are described in 553-2671-100.

3.13 DN-Type Message Center. The same SL-1 and ACD SL-1 sets
used for an ACD-type Message Center can also be used for a DN-type
Message Center. In this type of installation, the set should be equipped
with an MC-DN key instead of a MSG IN-CALLS key. The MSG
INDIC, MSG CANC, and NOT READY keys are also required.

3.14 The 16-digit  display console is recommended for message center
use, since with the 8-digit console, some truncation of digit display
information can occur. The console(s) can be equipped with a MSG
CENTER ICI key to facilitate the control of a message indication at
user stations (although this is not required, since message waiting
indication can be performed by direct access), as well as the MSG
INDIC and MSG CANC keys.
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4. SL-1 SYSTEM REQUIREMENTS

Description

Mounting

4.01 The Message Center feature is available with Generics X0.5, X09,
and Xl 1, and X37. The feature is available with all issues of the above
generics. The interrupted dial tone form of message indication is
available on Release 2 of Generic Xl 1.

4.02 Power to operate the neon message waiting lamps for NE500YR
and NE-2500YQA station sets is supplied by the QSY22 message
waiting power supply unit. (SL-1  type sets do not require this power
supply.) This unit replaces the earlier QSY 19 power unit.

4.03 The power supply can be mounted in the following cabinets:
QCA23 (SL-lLE), QCA28 (SL-lA),  QCA37 (SL-lM),  and QCA8.
The power supply is capable of providing power to the message waiting
line cards of two full PE cabinets (QCA7 and QCA8).

4.04 The QSY22 (Fig. 4-1) is a -48 to - 150 V dc converter with 1 .O +
A output capacity. The input (TBl-1)  is fused at a 6.25 A (slow blow)
and accommodates the standard 48 V dc power from the SL-1. The
power ground to the SL-1 is connected via TBl-2. The logic ground to
the SL-1  logic ground bus bar is connected via TBl-3. The outputs
consist of:

e seven separately fused - 150 V dc feeds at connector 514 with a +I

common alarm bar, and seven separately fused - 150 V dc feeds at
connector 515 with a common alarm bar. This provides - 150 V dc
power to the cabinet in which the QSY22 is mounted. The fuses are
rated at 0.25 A each and are numbered 1 to 7 (from connector J14, +l
and 10 to 16 (from connector J15). In the event of a fuse failure, a
front panel Light Emitting Diode (LED) lights, indicating that failure
has occurred. There is no system alarm to detect loss of output.

o an additional - 150  V dc output (TBl-4)  fused at 1.33 A (fuse No. 8
on the front panel fuse block) which provides power to the QBLl6
power distribution unit on an adjacent PE cabinet.

4.05 The unit mounts between the uprights where the terminal block
(TBC) is on a normal SL-I  cabinet. To accommodate the power supply,
the TBC terminal block is moved up if necessary to facilitate the
installation of the QSY22 unit (see Fig. 4-1). The power supply is then
installed below the terminal block.

4.06 The QSY 19 power supply, which is no longer available (Fig. 4-3),  +
is any early version power supply used to power the message waiting
lamps. It can be mounted in the QCA8, QCA23, and QCA28, and
QCA37 cabinets in the same way as the QSY22. The inputs and
outputs are fused in the same way as the QSY22, however there is no
alarm LED on the front panel.
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Fig. 4-1
QSY22 Power Supply Connections
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4.07 The -48 V dc from the SL-1 system (Fig. 4-4) is connected to the
TB-1 terminal terminal of the QSY 19. The power ground connection to
the SL-1 is made via pins 8-15 of P14. The -150 V dc output for the
QBL16 on the QCA7  cabinet is taken from TBl-3. A load strap is
connected from TBl-2 to TBl-3.

Caution: The installer must insure that the load strap (Fig.
4-3) is installed before connecting -48 V de power to the
QSYl9 power supply, otherwise the power supply could be
damuged. If a field installation of the load strap is required,
16 A WG red stranded wire is recommended.
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Fig. 4-2
QSY22 Power Supply Circuit Diagram

QBLlS  POWER
DISTRIBUTION UNIT

4.08 Power distribution in the associated PE cabinet is done by the
QBL16  Power Distribution Unit (Fig. 4-5). The -150 V dc input for
the QBL16  comes from the QSY22/QSY19  via a QCAD2  10 AWG
power cable which connects to the TBI terminal of the QBL16  (Fig.
4-6). The power is divided into one lead for each shelf, each protected
by one fuse (0.18 A) in the QBL16. This power goes out to the shelves
via the P14 connector into which plugs the cable from the cabinet wiring
harness.

Mounting 4.09 The QBL16  is mounted between the center uprights in the bottom
of the QCA7  cabinet in the same relative location as the power unit.
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Fig. 4-3
QSYl9 Power Supply Connections (This unit is no longer available)
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-15OV Power -15ov F8(1.33A)
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I
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Pin 2

Pin 3
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Fig. 4-4

-48V Input Load /

QSY19  Power Supply Circuit Diagram

PI4  Plug
Socket

PE Cabinets and
Shelves

4.10 The power unit and QBLl6 distribution unit can be used with PE
cabinets of the following vintages:

l QCA8: vintage E or subsequent

l QCA7: vintage D or subsequent

l QCA23, QCA28, QCA37: all vintages.

4.11 These cabinets are equipped with wiring harnesses that incorporate
a cable and P14 connector. The connector plugs into the P14 socket of
the power unit or distribution unit, and the wiring harness provides
- 150 V dc power distribution to the PE shelves in the cabinet.

4.12 The cabinets used with the power unit or power distribution unit
must contain shelves of the following vintages:

. QSD3, QSD7: vintage B or subsequent

l all other PE shelves: all vintages.
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QBL 16 MESSAGE WAITING POWER ISTRIBUTION

-15OV  to PE (0.18 A Each)

TBI

-15OV from Power Supply

Fig. 4-5
QBLlS Power Distribution Unit Connections

- 1 5 0 v
From Supply

P i n  1

P i n 2

P i n 3

Pin 4
P14 Plug

P i n 5 Socket

P i n 6

P i n 7

P i n 8
I

Fuses Are 0.18 A Each

Fig. 4-6
QBL16 Power Distribution Unit Circuit Diagram
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5. POWER SUPPLY INSTALLATION

QSY22

QBLl6

5.01 The Message Waiting power supply is installed according to the
procedures in Chart 5-1. The QSY22 Message Waiting power supply
supercedes the QSY19 and can be mounted in any of the following
cabinets: QCA8, QCA23, QCA28, or QCA37. The unit is mounted
between the uprights immediately below the TBC (Fig. 4-l and 4-3).
To facilitate the installation of the Message Waiting power supply, the
TBC may have to be moved up. If re-location of the TBC is required,
this should be done before the procedures of Chart 5-l are started.

5.02 The QBL16 Message Waiting Power Distribution Box is installed
according to the procedures of Chart 5-2. This unit is mounted in the
QCA7 companion cabinet next to the cabinet containing a QSY22 or
QSY19, and in the same relative location within the cabinet as the
QSY22/QSY  19.

Chart 5-l
INSTALLING THE QSY22 MESSAGE WAITING POWER SUPPLY

Note: The QSY22 includes the cables required for the -48 and - 150 V power leads. The
cabinet wiring harness may or may not contain a P14 plug, depending on whether or not PE is
provided in the cabinet.

STEP PROCEDURE

Set the input switch on the QSY22 power unit to OFF.

Remove the two flat-head screws securing the plastic shield over TBl of the QSY22 unit.

Disconnect the lead assembly supplied with the QSY22 unit.

Position the QSY22 unit in the cabinet and secure it with four mounting screws (Fig. 4-l).

Connect the BLACK lead (with two lugs) between TBl terminal 3 of the QSY22 unit,
and the ground bus in the center of the cabinet.

Connect the other BLACK lead (lug end) to TBl terminal 2 of the QSY22 unit, and to
the ground terminal (1) of the TBC.

If the Message Waiting shelves and harness are provided in this cabinet, connect the P14
connector of the cabinet harness to connector P14 of the QSY22 unit.

Connect the RED lead (lug end) to TBl terminal 1 of the QSY22 unit, and the other end
to the -48 V terminal (3) of the TBC.

Caution: This connection is a LIVE connection. Care must be used when
making this connection, since a short to ground could cause a complete loss of
power to this cabinet.

Chart continued
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Chart 5-l Continued
INSTALLING THE QSY22 MESSAGE WAITING POWER SUPPLY

STEP PROCEDURE

9 Set the INPUT switch of the QSY22 to ON.

10 Test for - 150 V at TBl terminal 4.

11 If a QBLl6 distribution box is to be provided in a companion QCA7 cabinet, perform the
steps of Chart 5-2, then return to Step 12 of this chart.

12 Secure the plastic shield in place over TBl with two flat-head screws.

Chart 5-2
INSTALLING THE Q,BLl6 MESSAGE WAITING DISTRIBUTION BOX

STEP PROCEDURE

4

5

Position the QBLl6 unit in the QCA7 cabinet and secure it with four mounting screws.

Remove the - 150 V dc output fuse from the QSY22/QSYl9  power supply (F8, 1.33 A).

Run the QCAD2 power cable between the QSY22 (or QSY 19) power supply and the
QBL 16 distribution box.

Connect one end of the QCAD2 cable to the terminal on the QBLl6 (Fig. 4-5).

Connect the other end to the terminal TBl-4 of the QSY22 power supply (Fig. 4-l). In
the case of the QSY19 power supply, connect it to terminal TBl-3 (Fig. 4-3).

Connect the P14 plug from the QCA7 wiring harness to the P14 socket on the QBL16.

On the QSY22/QSY  19 power unit, replace the - 150 V dc output fuse.

Test for - 150 V dc at TBl of the QBLl6 power distribution box.
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6. FEATURE INTERACTION

All Generics 6.01 ACD-Message Center. The operation of ACD-type message center
SL-1 sets is basically the same as an ACD system with incoming call
queues and available agent queues. The ACD-type message center
cannot operate in combination with an attendant-type message center.
However, if all SL-1 sets are in the ‘Make busy’ mode (not logged in),
message center calls can be routed to the attendants who can then
function as the message center. Queue overflow features are allowed for
a message center ACD-DN in the same way as for any other ACD
system with the properly equipped package. Other ACD features such as
RAN, music, etc. operate as for a normal ACD system with the
appropriate packages. See ACD NTP for more details.

6.02 A message center operator cannot originate calls on the MSG
IN-CALLS key; therefore originating features are not applicable on this
key. Separate DN keys must be provided for these functions.

6.03 DN-Type Message Center. The message center DN must be the
prime DN, otherwise all normal features can be assigned to this DN.

6.04 Attendant-Type Message Center. Once a call is extended to an
ACD message center by an attendant, it is released completely from
attendant operation; recall, camp-on, etc. cannot be activated. For calls
extended to a DN-type message center, normal attendant functions, such
as recall and camp-on, can be used. Other attendant functions operate
normally.

6.05 Station Features.

(a) Call Forward (All Calls). Call Forward should be denied at
stations serving as the message center. On a station basis, Call
Forward takes precedence over the message center. If a call is
forwarded to another set, activation of message waiting depends on
whether or not the second set has ‘message waiting allowed’.

(b) CaZZ  Forward Busy (CFB). CFB should be denied at stations
serving as the message center. An option is provided to allow DID
calls to a busy station to be routed to the message centre. If this
option is selected by the customer, message waiting takes precedence
over the customer-defined path for CFB.

(c) Call Forward No Answer (CFNA). CFNA should be denied at
stations serving as the message center. On a station user basis,
message waiting takes precedence over the customer-defined path of
CFNA.

The capability to light and extinguish message waiting lamps can
be used in conjunction with CFNA to simulate a multiple message
centre. Any station equipped with message lamps, but without
‘message waiting allowed’ class of service, can CFNA to specified
DNs  on the SL-1 stations equipped with MSG INDIC and MSG
CANC key/lamp pairs.
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Generic X05

Generic X09/X37

Generic X11.2

(4

(4

These stations have the capability to light or extinguish message
waiting lamps by manually entering the DN of the station for
which a message was taken. Call processing is the normal call
processing for CFNA, not the message center call processing. When
a call is forwarded, the MSG INDIC lamp does not light since this
is not true message center operation.

Hunting. Hunting should be denied at stations serving as the
message center. On a station user basis, hunting takes precedence
over message waiting. However, message waiting can be activated
after hunting provided the hunted station is ‘message waiting
allowed’ and does not answer the call. If desired, the MC-DN can
be specified as the hunt number.

Listed Directory Numbers. A message center can be assigned to a
Listed Directory Number (LDN) and behaves in a similar manner
to an attendant message center. The calls come in on an LDN ICI
instead of the MSG CENTER ICI, and direct message calls do not
activate the MSG CANC key. The operator must access the user
station directly to cancel that station’s message indication. -

6.06 Generic X05 does not have provision for DN-type message centers.
In addition, delay announcements and other ACD features are not
permitted on ACD-type message centers.

6.07 The restrictions given for Generic X05 are lifted for Generic X09.

6.08 Generic Xl 1.2 and subsequent versions of Message Center have all
the feature interactions of Generic X09, in addition to the following.

6.09 Flexible CFNA to any DN. Flexible CFNA to any DN forwards
unanswered calls to a pre-designated CFNA DN. All sets with ‘message
waiting allowed’ have the CFNA DN assigned to the message center
regardless of whether Flexible CFNA has been selected by the customer
or whether CFNA is allowed or denied for the set.

6.10 Call Transfer/Conference from 500/2500  Sets. Message waiting
interrupted dial tone is not provided when the user flashes the
switchback to activate Call Transfer or Conference. The normal dial
tone for this purpose is provided.

6.11 Ring Again for 500/2500  Sets. Message waiting interrupted dial
tone is not provided when the user flashes the switch back to activate
Ring Again. The normal dial tone for this purpose is provided.
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7. MESSAGE CENTER PACKAGING

7.01 If an ACD-type message center is not required, the customer must
order only the message center package. However, if an ACD-type
message center is required, the appropriate ACD package should be
ordered in addition to Message Center. An option for the ACD-type
message center is the Integrated Messaging System (IMS). See
553-2781-100 for IMS requirements.

7.02 Note that an ACD package is required if an attendent-type message
center is accessed by a MSG CENTER ICI key. This is required for
the phantom ACD-DN associated with the MSG CENTER ICI key.

7.03 See 553-2671-100 for available ACD packages. In any case, a
Northern Telecom sales office should be consulted for further
information.
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