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1. INTRODUCTION
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ELECTRONIC
SWITCHED NETWORK

SWITCH ELEMENT

1.01 The Electronic Switched Network (ESN) 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 emphass on the Meridian SL-1 switch dement. The information
contained in tkg;fractlce will enable the reader to gain an gppreciation
of the enhan quality of communications service and reduced
communications costs provided by the ESN.

1.03 A prime dement of the ESN is the Meridian SL-1* 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 drategicaly located (Fig.
I-I) to concentrate on on-network traffic and access to off-network
fedilities efficently and economicaly. An ESN can comprise a sngle
ESN Node serving a few locations in a metropolitan area, or multiple
ESN nodes serving up to 999 locations in a widdy-dispersed nationd or
North American network.

1.04 The Meridian SL-1 ESN Nodes function to direct cdls 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:

e diminding long. complex didi ans, and replacing them with an
d)breviatg% U?\?form iding I:rﬁlgaﬂpl(UDP) corﬁ[r)lnonn(‘%o al switches
which are part of the ESN,

® providi n? a means of controlling the number and type of trunks that
are available to each network caler, and a method of controlling the
time of day that access to a trunk (or group of trunks) is alowed,

e Sdecting automaticaly the least-cost trunk route avalable to
complete a cal between network switches,

. rovidigc? uniform network access to daions served directly by the

SN Node, and stations served at other switches (Meridian SL-1 ESN

Mains, Conventiona Mains) connected via tie trunks to an ESN Node
as shown in Fg. I-,

® providing the cal originator with the option to ether accept or
refuse that a cal be completed over an expendve trunk route, if no
cheaper trunks are currently available,

e providing optional queuing features which enable the cdl originator
E\)Nhen trunks are currently busy) to ather reman off-h until
a trunk becomes idle, or hang up and receive a calback from the
system when atrunk becomes idle.

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

*Meridian SL-1 is a trademark of Northern
Telecom Limited
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e Network Class of Service (NCOS)

o Network Alternate Route Selection (NARS)
(or Basc Alternate Route Sdlection (BARS))

¢ Network Signding (NSIG)

¢ Network Traffic Measurements (NTRF)

¢ Off-Hook Queuing (OHQ)

e Cdl-Back Queuing (CBQ)

o Coordinated Call-Back Queuing (CCBQ)

o Cdl-Back Queuing to Conventiond Mans (CBQCM)
e Free Caling Area Screening (FCAS)

o Coordinated Didling Plan (CDP)

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

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.

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

(b) Meridian SL-1 ESN Main. A Meridian SL-1 switch that is
equipped with features as identified in Table 1-A and tha is
connected via tie trunks to a single Meridian SL-1 ESN Node. A
Meridian SL-1 ESN Main can adso be equipped with the Basic
Alternate Route Sdlection (BARS) fegture to provide dternate route
section capabilities for cdls placed to sadlite switches that are
homed on the ESN Main. (BARS is described in 553-2751-100.)

{(c) Conventional Main. A switch g\L/Ieridian SL-1 or any other type%
that is connected to a Meridian SL-1 ESN Node and equipped wit
none of the features listed in Table 1-A. Other switch types can
include Step-by-Step (SXS), Electronic Tie Network (ETN),
DIMENSION, etc.
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Table 1-A
FEATURE PACKAGE REQUIREMENTS FOR
MERIDIAN SL-1 ESN NODES AND MERIDIAN SL=1 ESN MAINS
ESN ESN
NODE MAIN
Network Alternate Route Sel X ML
Basic A?ll;ernate Route Sel X X(opt)
Off -Hook Queuing X(opt)
Cdl-Back Queuing X
Coordinated Call-Back Queuing X(opt) X(opt)
Call-Back Queuing to X(opt)
Conventiond Mans
Network Signaing X(opt) X
Free Cdling Area Screening X
Network Class of Service X X
Coordinated Diaing Plan X(opt) X(opt)
Network Authorization Code X(opt)
Basic :Jthorization Code X(opt) X (opt)
Network Traffic Measurements X(opt) X (opt) o

Note 1: opt = optiond.

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

NETWORK
ENGINEERING
SUPPORT ELEMENT

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

includes:
¢ network design

« network engineering assstance

e network engineering practices.

Page 1-3
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1.08 A three-phased agpproach to network design and engineering
assistance is employed by Northern Telecom for ESN gpplications. In
the firg phase, prdiminary network desgn dternatives are assessed.
This assessment is based on estimated traffic statistics and
cost/performance objectives supplied by the customer, and is used to
detc?rmi_ne the economic viability of an ESN network for a particular
application.

1.09 Once the viahility of the proposed network is established, further
andydss is underteken to generate a detailed network configuration
auitable for implementation. This andysis condtitutes the second phase.

1.10 The third phase congss of follow-up refinements to the initid
network configuration, based on an andyss of traffic and network
cdling data accumulated a the Meridian SL-1 ESN Nodes and
Meridian SL-1 ESN Mains when the network is fully operationd. This
awﬁ';iyselds adso ensures that the potentia benefits of ESN are actudly
achieved.

1.11 Additiond technicd congderations are needed to successfully plan,
implement, and maintain a teecommunications network over those
rgrl]ured to support regular Meridian SL-1 PBX services These
technicd condderations are discussed in the following network
engineering practices.

309-3001-180 Sgnding Guiddines
309-3001-181 Transmisson Guiddines
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2. NETWORK CLASS OF SERVICE

FACILITY RESTRICTION
LEVEL

EXPENSIVE ROUTE
WARNING TONE

2.01 The NCOS feature is an integrd part of network control and
routin? control in an ESN. The NCOS feature provides the means to
control:

e which trunk routes are digible to be accessed to attempt call
completion

o Whether or not queuing is offered to a cdl originator

e Whether or not the originator of a network cdl receives a warning
tone when an expensve trunk is selected to complete the call

o 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 (0-7)NCOS
groups (with BARS) = each group with different network-access
characteristics. Once each NCOS group is defined through Meridian
SL-1 service change, then ling, 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 atendant The NCOS
to which each group is assigned, is independent of the regular Meridian
SL-1 class of service (553-2311-105) a&il\%ned 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
aso assgned to an NCOS %roup which determines their level of access
to the network facilities at the Meridian SL-1 ESN Node.

2.03 Included as pat of each NCOS group is a Facility Redtriction
Levd (FRL) number which ranges from O (low-privilege) to 7
(high-privilege). The FRL is used by the Meridian SL-1 software to
determine the dternate route selection choices available for specific
network call atempts by aline or trunk within an NCOS group.

2.04 For example, a station user assgned in an NCOS group having an
FRL of 3 would be dlowed access only to dternate route selection
choices assgned an FRL of 3 or less, access to trunks with an FRL
grester than 3 would be denied. Thus, by assgning 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 al network facilities.

2.05 In some instances, expengive trunk routes may be assigned to an
NCOS group with an FRL which would alow them to be accessed bz
some network users. When this occurs, the originator of the networ

cal may be sent an optiona Expensive Route Warning Tone (ERWT).

2.06 The ERWT tone derts the caller that an expensive route has been
sdected to complete the cal, and provides the caler with the option of
either accepting or rgecting that the call be completed over the
expendve route. Eligibility for ERWT is dlowed or denied to individud
lines and incoming trunk groups on an NCOS group basis.

Page 2-1
3 Pages
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QUEUING 2.07 Each NCOS group dso defines whether or not the various queuing
features are avalable to lines or trunks assigned to the group.

Page 2-3
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3. NETWORK ALTERNATE ROUTE SELECTION

3.01 The NARS fedure provides a comprehensve and flexible

networking package that can be configured to saisfy the specific

requirements of a customer's network. The NARS feature provides

benefits to usars through smplified diding plans and reduced

communications cogts. Prime dements of the NARS festure are:

o Smple network access codes

o 2 UDP

o diding trangparency

e automatic least-cost routing

¢ Time-of-Day (TOD) routing

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

e network controls through Network Class of Service (NCOS),
Travelling Class of Service (TCOS), Fedility Redtriction Levels (FRL),
and regular Meridian SL-1 COS

. r%ugnlg control through NCOS dterations based on a specid TOD 1
schedule

¢ |-4 digit trandation and |-7 digit redriction (X11 Release 4)

e |-4 digit trandation, I-7 digit redtriction, and [-7 digit recognition
(X11 Release 5+)

o |-11 digit trandation, restriction, recognition (X11 Release 8+) o
o Free Cdling Area Screening (FCAS)

o Expensive Route Warning Tone (ERWT)

o Network Cdl Detail Recording (CDR)

Network Speed Cdling (NSC).

NARS ACCESS CODES 3.02 To access NARS, the user at a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventiond Main dias ether one of
two customer-assigned network Access Codes (AC), ACL or AC2. These
access codes are typicaly ¢ for on-net and long distance cdls (AC),
and @ for of f-net and locd cdls (AC2). However, any I-digit or
2-digit access code can be used, provided the access code assigned for
ACl is different from that assgned for AC2, and there is no conflict
with any other part of the diding plan.

Note: Only TIE trunks dlow digit insation of the ACl code.
DISA (CO) trunks require the user to did the ACL1 code.

Page 3-1
18 Pages
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™11 -DIGIT NARS

L

TRANSLATION {X11
RELEASE 8+)

UNIFORM DIALING
PLAN

UDP For On-Net
Calling

Page 3-2

3.03 Didigg a NARS access code triggers NARS to perform the
necessary cal-processing and routing using a specified set of network
trandation tables. This mechanism Is to implement the UDP for
private networks. (NARS dia tone may or may not be provided to the
caler after an access code is dided at the option of the customer.)

3.04 11-Digit Trandatiion diminaes possble conflicts between
trandatable codes (NPA, NXX, LOC, SPN). By dlowing trandation of
more than four _Ieadiﬁ digits, unique unconflicted routing to a
destintion 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-Digit
Trandation, as many Route Lists as ae needed to eiminate code
conflict or achieve network reguirements can be defined by extending
trandation de%)er_lnto the dialed code. The following table compares
the number of digits that can be trandated prior to Generic X11,
Release 8 with the present capability.

TYPE BEFORE X11 X11 RELEASE
RELEASE 8 8 ONWARD
LOC 3 3-7
HLOC 3 3-7
NPA 3-4 3-11
HNPA 3-4 3-11
NXX 3-4 3-8
SPN -4 1-11

3.05 The UDP enables users at a Meridian SL-1 ESN Node, Meridian
SL-1 ESN Main, or Conventiond Main to did dl cdls in a uniform
manner, regardless of the location of the cdling party or the route
which the cal will take.

3.06 An on-net cal is one which terminates a a customer-owned
location. To reach any on-net location, the user dials the on-net access
code (AC1), followed by seven digits. The format for this cal would be:

AC1* LOC + XXXX

where:

ACl1 = the I-digit or 2-digit on-net access code
* = pause for NARS did tone (optional)
LOC = a3-digit location code assigned for the destination location.

XXXX = the extenson number of the party to be reached a 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 a the Meridian SL-1 ESN Node. There must be no conflict
between the location code number assigned for a switch and al Number
Plan Area (NPA) codes.
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3.08 A customer-owned location can be either pgysicdly connected to
the network (via private trunk fadilities) or virtualy connected to the
network (via public fecilities). If a location is virtudly connected to the
network, the dided LOC code is trandated and converted by NARS
trandation (at the Meridian SL-1 ESN Node) into the public number
for the virtud location: i.e, the Direct Digance Diding (DDD) number
or the Direct Inward Diding (DID) number.

3.09 Example. Figure 3 illustrates an ESN network with a typica
UDP. A user a LOC 776 (Conventional Main. location I) wishing to
cal extenson number 3283 a LOC 777 (Meridian SL-1 ESN Main,
location H) would firgt did 8 (AC1), pause for the optiond NARS did
tone from Meridian SL-1 ESN Node at location G, then dia 777-3283.
A user a any other customer location which is of the network
would dia these same numbers to reach extension 3283.

3.10 An off-ne cdl is one which does not terminate a a
customer-owned location, even thocl;iqh some on-net facilities may be
used to complete a portion of the cal routing. Referring to Fig. 3-1, a
cdl would be termed off-net if a user a LOC 776 cdled a dation
number associated with CO 758-XXXX in the foreign area code 214.

3;”11 Table 3-A ligs the diding formats for the various types of UDP
cals.

Page 3-3
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Table 3-A
DIALING FORMATS FOR NARS UDP CALLS

CODE

CALL TYPE DIALING FORMAT CAPACITY
On-Net (Notes 1.2 and 3) AC1 * LOC + XXXX 640
DDD FNPA (Note 1) AC1* 1+ NPA + NXX + XXXX 160
Network Speed Call AC1* LA +LN 1
Operator-assisted DDD AC1* 0+ NPA + NXX + XXXX 160
International DDD AC1* 011+ CC+ NN 99
(D)Belgator-a&isted International AC1l* 01+ CC+ NN 99
DDD HNPA (Notel) AClor AC2* 1+ NXX + XXXX | -
DDD Operator AC2*0 l
Locd Cdls (Note1) AC2 * NXX + XXXX 640

Speciad Local Services
Toll-free Cdls

Toll-free Cals (Note 1)

Toll Specia Numbers

Toll Specid Numbers (Note 1)

AC2 * SPN

AC2* 800 + NXX + XXXX
AC2* 1+ 800 + NXX + XXXX
AC2* 900 + NXX + XXXX
AC2* 1+ 900+ NXX + XXXX

Note 1: If I-I-Diding is used, the On-Net and Loca Calls code capacities are increased to
800 and 792 respectively.

Note 2: If the code 1XX is reserved for future 14+ Dialing use, and not for Network Speed
Cadll codes, then the location code capacity will be reduced to 639 if a three digit NSC code
isused, 632 if atwo digit NSC code is used, or 560 if aone digit NSC code is used.

Note 3. When 1+Dialing is used, Network Speed Cal access will be in the form of
2XX~-9XX as a subset of the location codes utilized in the UDP. The location code

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 aone digit NSC code s used.

LEGEND

AC1 Access code for on-net, long distance and Network Speed
Cdls Typicdly the digit ‘8 but can be ether one or two

digits in length.

Page 3-5
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Table 3-A Continued

DIALING FORMATS FOR NARS UDP CALLS

AC2

NPA

HNPA

FNPA

ccC
NN

LA
LN

LOC
NXX

SPN

Access code for locd cdls. Typicdly the digit ‘9’ but can
be ether one or two digits in length.

Symbol meaning wait for NARS dia tone (optiond).

Numbering Plan Area (NPA) code. Any number of the
form NOX or N1X.

Home Numbering Plan Area (HNPA) code. Any number
of the form NOX or N1X.

Foreign Numbering Plan Area (FNPA) code. Any number
of the form NOX or N1X.

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

Nationa Number. Depends on nationd diding plan:
maximum 12 digits including the Country Coge

Any of the digits2to 9.
Any of the digits0 to 9.
List access code. Any one, two or three digits of 0 to 9.

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

Three-digit location code for each UDP network location.
Loca Exchange Code.

Four-digit directory (extenson) number.

Specid numbers eg.,, 411, 611 etc. or may bhe XXXX.

DIALING
TRANSPARENCY

Page 3-6

3.12 Extending the UDP to a remote-access switch ?M eridian SL-1 ESN

Man or Conventiond Main) is accomplished by

orming a sngle 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 diaing the on-net access code (AC1). The Meridian SL-1 ESN
Node is aranged to insat the digit for AC1 on each incoming cal
from the switch, thus enabling access for on-net and long distance

cdling in a tr

angoarent fashion. Locd cdling is aranged through

conventiond did ‘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
diding conflicts between the access codes for the TTTN trunks
an(?j the diding plan implemented a the Meidian SL-1 ESN
Node.

3.13 For each on-net or off-net call trandated at a Meridian SL-1 ESN
Node, NARS sdects a route from a list of up to eight outgoing dternate
routes to complete the cal. A list of dternate routes to a particular
degtination is cdled a route list, and each route specified in the ligt is
termed an entry.

3.14 Any combination of trunks, eg., Centrd Office (CO), Foreign
Exchange (FX), or TIE, can be specified in a route list. Typicdly, the
fird entries (routes) in a route lit are the least-cost routes to a
dedtination and comprise the ‘initid set’ of routes in the list, whereas
the last entries in the lig are the most expensve and comprise the
‘extended sat' of routes in the list. An initid set ‘marker’. defined
through Meridian SL-1 sevice changg, determines which routes
comprise the initia 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 listst+
defined at each SL-1 ESN Node. -

3.15 Asociated with each entry in a route ligt is information relevant
to:

¢ the route number (O-127)

e the minimum FRL required for access

« thetime of day the route can be accessed

e Whether or not CBQ or OHQ is alowed on the route

e whether or not the route is to recaelve expensive route warning tone
treatment

e a digit manipulation table index number (O-255)
e a FCAS table index number (O-255)

e ativation/deactivation of converson from an on-net cdl to ant
of f-net cal. -~

3.16 NARS trandates a dided LOC, NPA, NXX, or SPN (specid+

number, 3-11 digit.9 into a route list, and searches the lig sequentidly+

for an avalable route. Route eligibili:t{y for a given cdl is based on the

galler's NCOS, the NCOS-defined FRL, the current TOD, and Meridian
L-1 cos.

3.17 Because each entry in a route ligt has a minimum FRL required for

access and dl network users are assigned an FRL through their NCOS,

the network communications manager can redrict the type of cdls
alowed to particular users.

Page 3-7
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DIGIT MANIPULATION

4

TIME-OF-DAY
ROUTING

Table 3-B
A TYPICAL TOD SCHEDULE

3.18 Example. If the minimum FRL for dl cdls is 1, except for specid
locd services numbers which are assgned an FRL of O, then a user
assgned to an NCOS group with an FRL of O would only be able to
make cdls to the specid numbers. In addition, the communications

er can redrict the use of high-cost fadilities by assgning a high
F?IO_Sto the expengve routes in a route iist and a lower FRL to a user's
N .

3.19 As mentioned previoudy, any trunk type can be specified in a
route list. However, when certain trunk eglp&s are accessed, the d;qits
dided by the user must be manipulated to conform to the diding
requirements of the trunk. To do thiss NARS uses digit manipulation
tables to modify the dided digits. There can be a maximum of 256 digit
manipulation tables, each referenced a digit manipulation index
number, defined a each Meridian SL-1 ESN Node (Fig. 3-2). Dlglt
manipulation can deete up to 15 leading digits, and insert up to 20
leading digits.

3.20 Example. A user & Conventiond Main location | (Fig. 3-1) dids
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 sdects the appropriate route list for call completion to
NPA 613, and finds that the only available route to that NPA 'is a loca
CO trunk which requires the insertion of the leading digit ‘1’ for long
digance cdls. The route lig entry for this route specifies a digit
manipulation index number (O-255. 0 means no digit manipulation Is
required). NARS references the digit mz_agifulation table indicated by
the index number, deletes digits as ified in the table (none in this
case), and inserts the required digits (‘1 in this case), and completes the
cdl on this route.

3.21 NARS provides for up to eight (O-7) TOD schedules. Each entry
(route) in a route lig is assgned 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 codt-effective route aternatives can be
specified. A typicd TOD schedule is shown in Table 3-B.

TOD SCHEDULE TIME PERIOD
2 00:00 to 07:44

17:30 to 23:59

1 07:45 to 08:59

12:00 to 13:14

16:00 to 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 gppear only in one TOD schedule.
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3.22 Based on the TOD schedule in Table 3-B, a route ligt entry
assigned to TOD schedule 2 would be accessed only between the hours
of 00:00 to 07:44 and 17:30 to 23:59. Access to the route a 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 al other TOD*

schedules. -
AUTOMATIC ON-NET 3.23 If dl on-net facilities to a location are busy or blocked, NARS
TO OFF-NET can convert a dided UDP number to the Listed Directory Number
OVERFLOW (LDN) or DID number of the dedtination location, and use off-net

facilities to complete the call.

3.24 Example. A user a Conventiond Main location | (Fig. 3-1) dids
S-777-3283 to reach a party with extenson number 3283 a Meridian
SL-1 ESN Main location H. At the Meridian SL-1 ESN Node, NARS
trandates the dided LOC number (777) into a route list, and searches
dl digible routes in the lig. Failing to find an avalable tie trunk route,
NARS then saizes locd off-net facilities and, to complete the cdl,
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 per*l
location code (LOC).

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

Note: The cgpability of this feature has been enhanced in Generic
X11 Release 5 software muIti_PIe DID Office Code Screening

and in X11 Release 8 by ll-digit Trandation.
MULTIPLE DID OFFICE 3.26 Multiple DID Office Code Screening is an enhancement to the
CODE SCREENING {X11 On-Net to Off -Net Overflow capability of the NARS feature. This
R5+) enhancement permits on-net calls which are routed through the public

network usng on-net to off-net converson, to terminate a any DN
which has been defined in the Location Code data block of memory.
For each LOC defined, Multiple DID Office Code Screening will:

o dlow the definition of multiple NXX codes

o dlow the definition of multiple ranges of DN within each NXX <

Page 3-9
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INCOMING TRUNK
GROUP EXCLUSION
(X1 R5+)
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3.27 The following arrangements of Multiple office codes (NXX) and
multiple DN ranges are possible:

¢ gngle office code with a single DN r
(the only dternative prior to generic X11 release 5)

e gngle office code with multiple DN ranges
o multiple office codes, each with asingle DN range
e multiple office codes with multiple DN ranges

3.28 Limitations.
e Only one NPA per LOC code is alowed.

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

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

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

3.29 Incoming Trunk Group Excluson is an enhancement to the NARS
feature which blocks cdls from Man 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 redtrictions. They are forced to did off-net
instead and become subject to whatever restrictions are imposed at the
Main.

3.30 Standard cdl blocking is gpplied on outgoin? cdls to specific
NPA, NXX, SPN or LOC &t the ESN node if the call is from a specific
incoming trunk group.

(@) This prevents loop-back routing through the caler's home switch
(i.e, home NPA, NXX). Is which should have been made
off-net from the cdler's home switch are blocked outgoing at the

node.

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

3.31 Customers define sets of restricted trunk routes to specific NPA,
NXX, SPN or LOC. There is one Incoming Trunk Group Excluson
Index (maximum 255) for each defined NPA, NXX, SPN or LOC. Each
index points to an Incoming Trunk Group Excuson (ITGE) table. A
maximum of 128 redtricted routes can be defined in each ITGE table.
Incoming Trunk Group Excdusion provides full 10-digit redriction for
NPA and SPN codes, 7-digit restriction for NXX codes and 3-digit
restriction for LOC codes.
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3.32 When an ESN call is received, NARS tests to see if the dided code®
IS a redricted type (Supﬁlementd- Digt Redriction). If it is NARS
checks whether or not it has an ITGE redriction and if there is an ITEI
number (1 -255) associated with it. If an ITEl is defined, the
appropriate ITGE table, corresponding to the diaded code is searched. If
the incoming trunk route is a member of the ITGE, the NARS process
is teminated and the cal is blocked. Otherwise, cal processing

continues.
OFF-NET NUMBER 3.33 Off-Net Number Recognition eiminates the need of usjréq two
RECOGNITION ({X11 extra CO trunks, when a subscriber, using the private network, dias a
RELEASE 5+) DID or DDD number that terminates at an ESN Location. Cdls are

routed directly to the dided DN (DID cdls) or to the LDN (DDD
cdls), rather than being switched from the terminating ESN switch to
the CO and back again.

3.34 Off-Net Number Recognition parameters for local and remote
DDD and DID locatiions are defined by the customer in thke Network
Trandation tables and Supplementd Digit Recognition/Redtriction
blocks (SDRR). Recognition of up to 10 digits can be defined.

NETWORK

TRANSLATION SDRR
CALL TYPE TABLE BLOCK

(# of digits) (# of digits)
NPA 3 1-7
INPA 4 1- 47
NXX 3
INXX 4 1-4
SPN 4 1-7

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

NETWORK

TRANSLATION SDRR
CALL TYPE TABLE BLOCK

(# of digits) (# of digits)
NPA 3= 10 1 to glO-N;
INPA 4- 10 1t (11-N
NXX 3-17 1 to (7-N)
INXX 4- 38 1 to (8-N)
SPN 1- 11 1 to (11-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/BARS switch. Trandation of the NPA, NXX or SPN identifies
the method of treatment for the cdl. If the data type is SDRR and the
index is an SDRR table index, sgjppleme”ntd digit recognition/restriction
Iﬁ applied ; cl;(ompanng the dided digits with the numbers declared in
the SDRR block.
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(@ If no match is found in the SDRR, route sdection is cdled, cal
processing resumes and the cdl 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 amaich is found and the number is recognized as a terminating
number & the locad switch (i.e, the last intdligent NARS/BARS
switch), the cdl is terminated at the station DN (DID cals) or at
the attendant DN (DDD cdls).

(d) If a match is found and the dided number is a recognized number
terminating a a remote conventiond main, route sdection is
cdled, the gppropriate digit manipulation takes place and the cdl is
routed directly to the conventiond main. DID cdls terminate a
the dided station and DDD calls terminate a the attendant DN.

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

3.39 Normd Meridian SL-1 trandation mechanisms trandate the diaed
network access code (e.g., 8 or 9), determine tha the cdl is to be
processed by NARS, and sdlects the appropriate network trandation
table (Fig. 3-2). The NARS trandation determines the method to be
used to process the cdl and applies digit redtriction or recognition,
where required. The result of trandation is to invoke ether route
sdlection with a specified route list, or standard call blocking. More
iRnformz_atti_on on digit recognition can be found under ‘Off-Net Number
ecognition’.

340 Information contained in the network trandation tables is as
follows

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

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

e 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, 1- to 7- digit numbers that are to be blocked or
recognized in this NPA)

e 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+)

o 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+)
(b) For each NXX office code:

e aroute ligt index number (O-255) which indicates which route
ligt to access in processing a call to this NXX entry,
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e whether or not there are telephone numbers within this NXX
entry to which network calls are to be blocked,

¢ whether or not there are tedephone numbers within this NXx T
entry to which network cals are to be blocked because of ITGE
regrictions (X11 Release 5-+).

e whether or not there are numbers under this NXX that are to
ber hized as DID or DDD codes to an On-Net location
(X11 Rdease 5+)

¢ alis of up to 64, 1- to 4-digit numbers that are to be blocked
or recognized in this NXX (X11 Release 8+). ol

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

e a route ligt index number (O-255) which indicates which route
list to access in processing a cdl to this LOC entry,

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

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

¢ whether or not there are LOC numbers to which network calls
are to be blocked because of ITGE restrictions (X11 Reease

5+). o
(d) For each SPN (specid number):

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

e whether or not there are SPN numbers to which network calls*‘
are to be blocked,

e whether or not there are SPN numbers to which network cals
are to be blocked because of ITGE resrictions (X11 Reease

5+).

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

e alist of up to 64, I-to ll-digit SPN numbers that are to be
blocked or recognized. ‘

SUPPLEMENTAL DIGIT 3.41 Supplementd digit regtriction blocks (Fig. 3-2) enable the customer

RESTRICTION to block (deny) access to certain tele?hone numbers, eg., dial-ajoke.
There can be a maximum of 256 supE ementad digit redtriction blocks at
aMeridian SL-1 ESN Node. One block can be assigned per NPA, NXX,
or SPN. Each block can redtrict up to 16 numbers. The customer can
aso specify (through Meridian SL-1 service change) the treatment that
blocked cdls recave, eg., overflow tone, intercept to attendant, or
recorded announcement.

Page 3-13
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User dials 8 {AC1), then
LOC, NPA, or SPN number

Network Translation

User dials 9 {AC2), then
NXX or SPN number

Network Translation
Table for AC2

Table for AC1
LOC  NPA _ SPN \l [ NXX SPN
LOC NPA SPN J L NXX SPN
A t
)  J \ ]
Supplemental Digit . Supplemental Digit
Restriction Block Route List Index Restriction Block
NPA SPN 0123,...... . 255 N XX SPN
; : : :
. : . .
NPA SPN NXX SPN
ROULE LISt O f @ rrrrs Route List 255
g
Enfry 0 Route  # Termination or Standard{™ Entry 0 + Route #
. -— Call Blocking - .
L] *
Entry 7 Route # L Entry 7 Route #

Time - of - Day Schedule
Facility Restriction Level

1y

Digit Manipulation Index

01,23, 0000000255

'

'

A
'

Digit Manipulation 0

o XXXXQEREXQgRgX*¥*g  Digit Manipulation 255

Digit Manipulation 1

No Digit Manipulation

Reserved for System use;

Delete xx (0 + 15)

Delete xx (0 - 16)
Insert xx {0 . 20)

Insert xx (0. 20)

b

FCAS Index
01,23, ..0....255
)
FCl 1 0806800000000 0 FCl 255

FCI 0

Reserved for system use;

no screening.

NPA = Restrict NXX...NXX NPA - Restrict NXX...NXX

[ ] L[]
NPA = Restrict NXX...NXX NPA = Restrict NXX...NXX

Fig. 3-2
NARS Elements Accessed

at a Meridian SL-1 ESN Node to Process a Network Call
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342 Supplementa Digit Redriction/ Recognition blocks (Fig. 3-)%
enable the customer:

e to block (deny) access to certan tdephone numbers (eg.,
dial-a-joke)

o to recognize Off-Net calls dided to On-Net locations (Off-Net
Number recognition)

e to prevent routing of cdls to the home switch of the originating
trunk group by ether on-net or off-net facilities (ITGE).

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

344 The FCAS is a BARS or NARS feature which provides thee=
cusomer with the c$ability of full sx-digit (NPA-NXX) sqreenin% to
determine the route choice for completion of off-net cdls. With FCAS,
a customer can adlow cdls to NXX codes within the ‘free caling aresl
surrounding a particular on-net location, and redrict (deny) cals to
those NXX codes that would incur long distance charges.

3.45 The method used for FCAS is smilar to the method used for diait
manipulation (i.e., throu%h FCAS tables). There can be up to 255 FCAS*1
tables defined with NARS (127 with BARS) a 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) o4
within each NPA code. Each FCAS table is referenced by a Free Calling
Index (FCI) number (0-255), where FCI=0 is a Q?_stem de‘ajlt_memin?
no Free Cdling Area Screening is required. The appropriste FC
number is then assgned to the gpplicable route list entries.

3.46 Whenever a route list entry is being consdered for an off-net call
(e.0., 8-NPA-NXX-XXXX), NARS checks to see if there is an FCl
number (other than 0) referred to by the entry. If an FCI number other
than O is defined, the iapropria_me FCAS table for the dided NPA is
found and used for NXX screening. If the dided NXX is denied in the
table, NARS will not use the route list entry for cal completion, but
will continue to search for another digible route list entry. It the dided
NXX is not denied in the table, the route ligt entry is digible for the
cdl. (Cdls converted to the LDN of a location are screened only if the
NPA isincluded as part of the LDN.)
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347 This festure endbles the network communications manager to
sdect certain users to receive an Expensve Route Warning Tone
(ERWT). Eligibility for this tone is based on the user’'s NCOS. The tone
(three 256-ms bursts of 440 Hz) natifies the user that NARS or BARS
has sdlected facilities designated as expensive to complete the cal. Upon
receipt of ERWT, the user has the choice of ether dlowing the cdl to
complete over the expensve facilities, or going on-hook to avoid the
increased expense or queuing on the | set routes. (The user must make
this choice within a programmable time of O to 10 s.) If the cdl
originator is located at a Meridian SL-1 ESN Node or Meridian SL-1
ESN Main and the Meridian SL-1 Ring Again feeture is defined for the
user and the user is CBQ(a) digible, then ring again may be activated to
ueue the call = see the various queuing festures. If the Meridian SL-1
SN Node is equipped for Cdl Detail Recording (CDR), acceptance of
an expendve route after ERWT is received is noted in the CDR record.

348 A cugtomer can, if desired, dlow sdected users to bypass the
NARS/BARS festure for cal completion between two locations;
eg. two locations which share a high community of interest. To do
this, routes and trunks are set up een the two locations, and
assigned an access code distinct from the AC1 and AC2 codes used to
access NARS. The norma Meridian SL-1 trunk controls, eg., Trunk
Group Access Redtriction (TGAR), class of service, code redtriction,
etc., are then used to enable access only to the sdected users = Al
other users are denied access to the trunk group and, thus, forced to use
NARS for dl cdls.

3.49 The NSC feature enables a user a a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventiond Man who is normaly
resricted from making certain types of NARS/BARS cdls, to make
such a cdl if the destination is a company-gpproved number defined in
a System Speed Cdl (SSC) ligt. This feature requires that the System
Speed Call festure (553-2001~-105) be equipped.

3.50 Access to the NSC feature is dlowed after the NARS/BARS access
code is dialed. Upon receipt of NARS/BARS did tone (optiond), the
user dias a customer-defined Network Speed Cal access code of -3
di%its (The NSC access code must be unique from al LOC, NPA and
NXX codes, and specid numbers defined in the trandator for the
NARS access code.)

351 The NSC access code is associated with a previoudy-defined
System Cdl list (O-253) through Meridian SL-1 service change. If
the SSC ligt has its length (Sze) changed, the list access code and list
number must’ be deleted and reentered Into. the NARS/BARS trandator.
Associated with the SSC list is an NCOS number (O-7 with BARS, 0-15
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 14 Diding is pecified for an NPA, NXX or SPN number in a
trandator, the digit ‘I’ must not be used as the leading digit for
Network Speed Cal list codes in that trandator.
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Switch Il

ESN Tie Trunk 1

——— . ———— — ——— . — a— - — ——f o — v — — - vre }§ o o —

[ ]
ESN Tie Trunk 2 ‘i‘

Connection during Network Call Transfer

NETWORK CALL
TRANSFER (NXFER)

3.53 The user then dids the number of the desred 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 dements alocated when the lig was
defined through service changel Upon completion of diding, the digits
defined for the list entry are passed to NARS trandation for processing.
Route and feature (OHQ, CBQ})1 digibility for cal completion are based
on the NCOS associated with the lig, only if the FRL of the user’'s
assigned NCOS is lower.

354 This feature improves the operation of the exising Cal Transfer
(XFER) feature between two Meridian SL-1 switches when a cdl is
tranferred back to the originating switch. The regular XFER festure
requires two TIE trunks to complete the cdl. With NXFER, if the cal+
is trandferred back to the originating switch via a TIE trunk of thet+
same trunk grouP, the originating switch completes the trandfer within
itsdf 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. -

3.55 The benefits derived from the NXFER feature include:
e minima use of access TIE lines.

¢ improved transmisson performance since TIE lines are not used for
the completed connection.

e operation of NXFER is the same as for the existing XFER festure.

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

(& As shown in Fig. 3-3, the NXFER fesature adlows gation A a one
ESN switch (I) to trandfer the tie trunk cdl from gation B (switch
I1) to a third paty, daion C (switch II), via a tie trunk of the
same trunk group.

(b) If the trandfer is dlowed, stations B and C are connected on switch

Il and the ESN tie trunks are dropped when the trandfer is
completed. See Fig. 3-4.
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Switch |

Switch 11

I Tie Tunk 1, . [___ ] | __E
)

Tie Trunk 2

Fig. 3-5

Connection after Call Transfer

™1+ DIALING

Switch |

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

3.57 Translation Tables. With |-I- Diding, both NARS trandation
tables and the dngle trandation table for BARS are equipped for
4-digit trandation ( on the firg 1, 2, 3 or 4-digits), or ll-digit
trandation with X11 Rdease 8 and on, thus dlowing NARS/BARS
cugtomers the option of diding 1+ after the NARS/BARS access code
for long distance cdls. See Table 3-A for diding formats for NARS
Uniform Diding Plan (UDP) calls.

3.58 Code Ambiquity. The 1+ Didirﬁ capability dso  diminates
ambiquity between identica 3-digit NPA, NXX and LOC codes o 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 14+ Diding is ified for an NPA, NXX or SPN

number in a trandator, the digit ‘I’ must not be used as the leading
digit for Network Speed Call list codes in that trandator.

Switch 1l

N

__l.__emn .
|
|
-

-

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 sarving Meridian SL-1 ESN Node be equipped with the NSIG

feature.
MERIDIAN SL-1 ESN 4.02 Users (lines, trunks, attendants) at a Meridian SL-1 ESN Main are
MAIN NCOS assigned an CO_SSCMS) with NARS or (O-7) with BARS which is usede-
to determine their level of access to network facilities a the serving

Meridian SL-1 ESN Node. When a user a a Meridian SL-1 ESN Main
initiates a cal to (or through) a Meridian SL-1 ESN Node, the user’'s
assgned NCOS iis 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 digibility
for neiwork resources/festures a the Meridian SL-1 ESN Node. Thus,
a user a a Meidian SL-1 ESN Main has the same netvork-access
caod)h |I|t|e|\|scagsa user at the Meridian SL-1 ESN Node who is assgned
the same .

Note: If the user a the Meridian SL-1 ESN Main enters a vaid
authorization code ﬁ”or to placing a NARS/BARS cal, the NCOS
asociated with the authorization code is trangmitted to the
Meridian SL-1 ESN Node, in place of the user's assigned NCOS.

4.03 Cadlls 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 4,04 Network Control at a Meridian SL-1 ESN Node provides a
NODE TCOS Traveling Class of Service (TCOS) mechanism which controls route

access and Of f-Hook Queuing (OHQ) digibility for cdls placed to (or
throu%h%Nanother Meridian SL-1 ESN Node or an associated Meridian
SL-1 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
cal to another Meridian SL-1 ESN Node (or a Meridian SL-1 ESN
Main) the TCOS (i.e, the FRL of the user's assgned 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 %roup. Route access and OHQ
eigibility for the cal are, therefore, ~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 elilqilbilig( on a per-FRL (TCOS) besis 3%8 if

FRL 4 is defined as OHQ |?lble, then al users with an NCOS

with an FRL of 4 are digible for OHQ on cals placed to another

I\h//lleri;jian SL-1 ESN Node or to an associated Meridian SL-1 ESN
ain).
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406 If auser a a Meridian SL-1 ESN Main or Conventiond Main
initiates a cdl that tandems throu%h the sarving Meridian SL-1 ESN
Node to another Meridian SL-1 ESN Node or Meridian SL-1 ESN
Main, TCOS applies to the cdl as if the cdl originated at the serving
Meridian SL-1 ESN Node.

407 The Meridian SL-1 TCOS is equivaent to the Traveling Class
Mark (TCM) used a ETN switches. T(See Technical Publication 42709,
‘Tie Trunk Signding Compatability for Connecting to a DIMENSION
PBX’, July 1979)

4,08 When a 7-digit/10-digit UDP cal or Distance Steering Code
(DSC) CDP cdl is made from an ESN Node to an ETN switch, the
dided %lglts, together with the TCOS number (0-7), 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 digibility at the ETN switch.

4.09 Smilarly, when a cdl is made from an ETN switch to a Meridian
SL-1 ESN Node, the dided digits, together with the TCM number

(0-7), 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 assgned to the incoming trunk group from the ETN switch. This

new FRL (i.e, TCJ\/_I%i is then used to determine route access and

off-hook queuing digibility for the cal.

4.10 However, if a DSC CDP cal is terminated on a Meridian SL-1
switch as a Loca Steering Code (LSC) cdl, the TCOS vadue transmitted
by the connected switch will not be collected and saved by this switch.
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5. NETWORK SIGNALING

501 The NSIG feature provides the required sgnding 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 Conventiond Mains, and Meridian
SL-1 ESN Nodes with ETN switches. This feature is required a 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 cal
information is to be receved from a connected switch. The option
selected depends on the type of connected switch (ESN node, ESN
main, conventiond main, ETN) and the options (e.g., CCBQ, CBQCM)
that are available to the connected switch.

503 The signding options are STD (standard), ESN, ESN2, ESN3
(Electronic Switched Network), and ETN (Electronic Tie Network).

e STD. Arranges the tie trunk group for transmisson/reception of the
cdled number between switches.

e ESN. (X11 Release 2 only.) Arranges the tie trunk group for
transmisson/reception of the cal type, NCOSTCOS. and cadled
number between switches, and is required on systems equipped with
the CCBQ / CBQCM feature.

® ESN2, (X11 Release 3.) Arranges the tie group as described for ESN
in X11 Release 2.

o 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 Satelite Link Control festures.

® ESNS. (X11 Release 5.) Arranges the tie trunk group as described for
ESN in X11 Relesse 5. e

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

5.04 Application. Following is a description of how these options
would be gpplied 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 feeture.

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

¢ 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.

Page 5-I
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e |f 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.

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 Reease 3, both ends of the connecting tie trunk
group are defined with the ESN3 option.

e |f 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 Redease 3, the Node end of the connecting tie
trunk group is defined with the ESN option, and the Man end
is defined with the ESN2 option.

e 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 Reease 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.

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

e |f 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.

e 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 Reease 2, both ends of the connecting tie trunk
group are defined with the ESN option.

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.

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

If the Meridian SL-1 ESN Main is equiRPed with Generic X11
Release 3 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Reease 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.

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

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

e 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 supervison.

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

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

5.07 Limitations.

e This feature only gpplies to ESN network calls (NARS/BARS/CDP).
o ESN Proprigtary Signdling is required among ESN switches.

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

5.08 The Meidian SL-1 Tone Detector (SL1TD) is a peripherad
equipment circuit pack designed to detect various tones used in
automatic route selection features (NARS, BARS, CDP) interfacing with
Speciad  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 outpulsng to SCC and TTTN. A full
description of the SLITD feature is given in 553-2001-191.

5.09 First Tone Detection. Software requests the SLITD 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

¢ Precisedid tone

¢ Precise busy/overflow tone

e SCC did tone

® Busy tone

o Overflow tone

¢ Ringback tone

® Tone with a duration of 100 ms or more

® Tone with a duration greater than 300 ms

® Tone with a duration less than 300 ms

© Unidentified tone

Page 5-3
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o Silence (reported while the unit is active and a specific tone is not
yet  detected).

5.10 Active mod | request identifies dl the fore?oi ng tones while active
mod Il request identifies the same tones except for unidentified tone.

5.11 Limitations.

e A tone detector should not be desgnated when did tone is not
provided.

. d‘_l‘g?e SLITD does not apply to manud 500/2500 or Meridian SL-1
iding.

e When aroute list entry specifies that a tone detector is required and
none is avalable, that entry is not digible for Network Queuing.

5.12 Special Common Carriers. When a Meridian SL~1 connects to
an SCC, a dat-did indication is required from the SCC. The SLITD
detects the dtart-did (SCC dia tone) and sends a message to software
indicating that the SCC is ready to a:xﬁ)t digits, or that a network busy
or SCC busy tone has been encountered adlowing the Meridian SL-1 to
select an dternate route.

5.13 TTTN Dialing When tandeming through a tie trunk network,
pauses are required to wait for dia tone from each trunk in the chain.

Once did tone is given, further digits can be accepted. Since in the
Tandem Tie Trunk Network (TTTN) application of the SLITD the digits
are dided automaticdly, asterisks are Insarted in the digit stream to
dlow for the pauses required. By using the SLITD to detect tones in the
cal sequence, cal set-up reiability is improved and unnecessary ddlays
are avoided. The SLITD can detect trunk blocking at tandem switches
dlowing dternate routing of cdls.
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NCOS MAP

Table 6-A

6.01 The Routing Control feature provides a mechanism for reducing or
_rai_singec ? 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 id TOD schedule is a NCOS
map. The NCOS map ligts al NCOS numbers for NARS (O-15) and
BARS (O-7). Associated with each lissed NCOS is an aternate NCOS
number (the same or smalle -* which replaces the original NCOS number oI
when the speciad TOD schodule is In effect. Table 6-A illudrates a
typical NCOS map.

A TYPICAL NCOS MAP FOR SPECIAL TOD SCHEDULE 7

ORIGINAL ALTERNATE ORIGINAL ALTERNATE
NCOS NCOS (Note) NCOS NCOS (Note)

0 0 8 2

1 0 9 3

2 0 10 3

3 1 11 4

4 1 12 4

5 2 13 5

6 2 14 5

7 2 15 5

Note: When TOD schedule 7 is in effect, the aternate NCOS replaces the
user's origind NCOS.

INVOKING ROUTING
CONTROL

6.03 The aternate NCOS numbers associated with special TOD schedule

7 ae normaly invoked when the time specified for TOD schedule 7
corresponds to the time in the Meridian SL-1 system clock.
Additiondly, the dternate NCOS numbers can be scheduled for
implementation (through Meridian SL-1 service change) for the full
24-hr period of specified dagg of the week. This capability enables+
network-access capabilities to be changed automatically on weekends ore
company holidays.

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

Note: Authorization code can be used to override the redtrictions
imposed through routing contral. If a user enters a vaid authcode,
the NCOS number associated with the authcode is applied for the
duration of the cal.

Page 6-1
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ELIGIBILITY

AVAILABILITY

7.01 The OHQ is a software feature that can be equipped a a Meridian

SL-1 ESN Node and/or ESN Main. The feature engbles a cdl

originator to remain off-hook for a short time (customer

programmable) until a network facility for cal completion becomes

ﬁvallable a the Meridian SL-1 ESN Node, or Meridian SL-1 ESN
ain.

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

o At least one of the trunk routes in the initid route set of a route list
is defined as being digible for OHQ.

e The NCOS of the cal originator (at a Meridian SL-1 ESN Node or a
Meridian SL-1 ESN Maing)J is defined to permit OHQ.

e The incoming trunk group a the Meridian SL-1 ESN Node or
Meridian SL-1 ESN Main is defined in software to permit OHQ for
incoming cdls.

e 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.

e The TCOS received a the Meridian SL-1 ESN Node from another
Meridian SL-1 ESN Node is competible with an FRL that is defined
to permit OHQ.

o The probability that the cal 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 initid set ‘marker’ determines
which route lig entries are in the initid route set. Typicdly, the
initidl route set contains the cheaper routes to a particular
dedination. The remaining routes in the route lig (if any)
comprise the extended route set and are usudly the more expensive
routes to the destination. Only routes in the initid route set should
be defined to alow OHQ. OHQ will not be offered by routes in
the extended route s&t, even if they are defined to dlow OHQ.

7.03 Cals which do not meet the preceding requirements for OHQ
digibility, may be offered CBQ a this point.

7.04 The OHQ software performs an ‘availability’ test to prevent cals
from ernerin%etjhe OHQ when there is a high probability that the cdl
will timeout before a trunk becomes available. The following procedure
is used to make this tedt.

(1) For each trunk route, a counter is maintained which reflects the
current number of cdls with the maximum queue priority of 3
%eued agand it. This indudes dl cdls in OHQ, Ring Agan ad
those CBQ cdlls that are currently at priority 3.

Page 7-1
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Note: Priority Queuing. A maximum priority (0, 1, 2 or 3) and a
darting priority (0, 1, 2 or 3) are assgned to each user through
Overlay 87. Zero is the lowest priority while three is the highest.
Cdlls are queued according to their starting priority and move to a
higher priority up to ther maximum priority according to a
programme promotion timer.

(2 Each trunk route has a threshold vaue which indicates the
maximum number of priority 3 cdls tha can be queued agang it
before OHQ timeout mes a high probability. Before a cdl is
placed in the CBQ, the current queue count is compared with the
threshold vaue for each digible trunk route in the "qitial set of
routes. If at least one of the trunk routes has a count which is less
than or equd to the threshold vaue, the cal is adlowed to OHQ
agang al OHQ-eligible routes.

7.05 If dl dighility and availability checks were successtul, the cdl
originator is given a diginctive OHQ offer tone (a I-s burst »f 440-Hz
tone) when the cal enters the OHQ. The cal originator either accepts
thehOIEQ offer by remaining off-hook. or declines the offer by going
on-hook.

7.06 OHQ cdlls are placed in a Priority-ordered queue with al other
cdls waiting for trunks. OHQ cdls are %ned the maximum priority
(3), ance other network facilities may be held whiie the cal is queued.
A timer with an initid value equd to the oftware-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 cals are queued. If a cal is found which
can be terminated on an idle trunk. the available trunk is saized, and
the call terminated.

7.08 If the OHQ timer expires before the cdl can be terminated, the
cdl is removed from the OHQ. At this time the remaning digible
routes in the route ligt (the extended set) are examined, and the cdl is
ether processed or given standard blocking treatment if no facilities are
avallable. (CBQ will not be offered at this point as OHQ was aready
offered.) The ERWT is not given to cdls which have been queued, even
if terminated on expendve tecilities.

7.09 OHQ can be offered to call originators located at a Meridian SL-1
ESN Node, Meridian SL-1 ESN Main, Conventiond Man or ETN
switch. Also, as a cal progresses through the network, OHQ can be
offered to the cdl originator from 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 cdl).

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

(@) call Modification. Station users are not alowed to activate call
modification features (hold, cal transfer, conference) while waiting
in the OHQ. Switchhook flash used to activate features from
500/2500 sets is ignored. Smilarly, operation of Meridian SL-1 st
feature keys is ignored.
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(b) Camp-On, Call Waiting. If the Meridian SL-1 attendant extends
a cdl to a gdion thet is in the OHQ, the cal-waiting tone is not
offered to the dation. If the attendant releases, the cdl is
camped-on the OHQ dation, but no warning tone is given. When
the camp-on cdl is recdled 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:

e The Merdian SL-1 attendant cannot barge-in during trunk
seizure for OHQ cdls.

e If the Meridian SL-1 attendant extends a network cdl for a
dation user and the cdl is offered OHQ, the attendant must
Lglflorm the cdler of the OHQ offer before rdleasng from the

e The atendant is not alowed to operate the release key or
another loop key if the source cdl is in conference and the
destination cdl is in the OHQ. Operaion of the relesse
dedtination key is permitted, however, and causes the OHQ cal
to be abandoned.
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OPTIONS

ELIGIBILITY

8.01 The CBQ is a Meridian SL-1 ESN Node festure which provides

ueuing for network calls which encounter busy or blocked facilities at
the Meridian SL-1 ESN Node. CBQ enables the cdling party to go
on-hook, after activation of the Meridian SL-1 Ring Agan feature
(553-2001-105), and receive a cdlback from the Meridian SL-1 ESN
Node when a network facility becomes available.

8.02 The CBQ feature is available only to stations located a 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
exiging Meridian SL-1 Ring Agan festure.

803 Two options for CBQ digibility are defined by the cdl

originator’'s NCOS. The first option, CBQ(i), means that CBQ may be

offered after only the initid route st of a route list has been examined

for an avallable route. The second (grmon, CBQ(a), means that CBQ may
be offered after both the initial and extended (i.e., dl) route sets of a
route lig have been examined. In ether case, a cdl offered CBQ is

queued initidly againg only the initid route set.

8.04 Before offering CBQ to a cdl originator, the following digibility
tests are performed.

(a) At least one of the routes in the initid route set is defined as CBQ
eligible.

(b) The user’s NCOS is defined as permitting CBQ; either CBQ(i) or
CBQ(a)..

(c) The cdl is not digible for OHQ. Cdls that are digible for both
OHQ and CBQ will be offered OHQ.

(d) The usr’s telephone is dlowed access to the Ring Again fegture
and does not have another CBQ or Ring Again cdl dready in the
Queve.

(e) The CBQ featureis enabled for this customer.

8.05 CBQi} Eligible. For cdl originations by a cdler defined as
CBQ(i) digible, the system searches the initid route set for an available
route. If no avalable route is found, CBQ is offered to the cdler
subject to the CBQ digibility tedts.

8.06 CBQ(a) Eligible. For cdl originaions by a cdler defined as
CBQ(a) digible, the system examines the initid route set for an
avalable route. If no available route is found, the extended route set is
then searched for an available route. If an avalable route is not found
in the extended =, then CBQ is offered, subject to the CBQ eli?i biligl
tests. However, if an available route in the extended route st is foun
that is designated as expensive, and the user’s NCOS dlows ERWT, the
tone is given and the sP/stem delays terminating the call. During this
delay the user has the following options.

(@) Refuse the expensive route by abandoning the cdll.

Page 8-1
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(b) Wait, and dlow the cal to complete over the expensive route.

(c) Activate the Ring Again feature (festure key or access code) to
place the cdl in the CBQ. The user must be CBQ(a) digble
otherwise, operation of the Ring Again fegture is ignored.

8.07 The CBQ offer congsts of an optiona recorded announcement,

followed by overflow tone. If the station user wishes to accept the CBQ

offer, Ring Agan must be activated within 30 s Ring Agan 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 cal is force disconnected.

8.08 CBQ cdlls are placed in a priority-ordered trunk queue (together
with OHQ cdls if any) with a Sarting priority and maximum priority
gs?e Overlay 87) defined by the cdl originator's NCOS. (Refer to
f-Hook aéueulng for additiond information on priority greuing.) At
the same time, two timers are Sarted = a gueue promotion timer and a
route advance timer - each with vaues defined through the originator’s
NCOS. At intervas defined by the queue promotion timer, the priori%
of the cal is incremented unill it reaches its maximum prlorlg. _
time the cal priority is incremented, its postion in the CBQ is
advanced. If the route advance timer reaches its maximum value before
the cdl can be terminated on a route in the initid set, the extended st
or routes is added to the routes that the cal is currently queued againg.

8.09 Expendve route warning tone is not given to calls which have been

ueued. even if terminated on expengve facilities. Unless cancelled by
the cdl originator, CBQ cdls reman in the queue until they have been
offered a trunk: there is no time limit on CBQ cdls.

8.10 When a trunk becomes available for a CBQ cdl, it is saized to
revent incoming or!%nalons during the CBQ cdlback period.
utpulsng of digits (either those origindly dided by the user or those

required as a result of digit manipulation) is darted a a dow, fixed

rate. The number or digits to be outpulsed determines how long the
trunk can be hed while the CBQ cdlback is being offered to the

originating daion. The sysem computes this time dlowmé] 10 s

ore the firgt digit is outpulsed and 2.56 s between subsequent digits.

8.11 The originator of the cdl is derted to the CBQ calback by ether
tone buzzing and a winking Ring Again feature lamp (Meridian SL-1
), or short burds of ringing (500/2500 set). The Meridian SL-1 set
user must accept the calback within the computed value of outpulse
time or the service-changesble CBQ time limit of 10 to 30 s, whichever
isless. A user with a 500/2500 set must accept the calback within 6 s.
Acceptance of the CBQ callback is performed with present Ring Again
operating procedures. (When a CBQ cdlback is answered at a digit
dislay Meridian SL-1 s, the origind dided digits are disolayeg? If
the user does not answver the cdlback within the time limit, the cdl is
removed from the queue and discarded. If the user accepts the callback
within the time limit, the cdl is teminaed. A CBQ cdl can be
cancdled by the origingting station via the existing procedures for Ring
Agan cancdlation.

f8.12 The CBQ feature interacts with the following Meridian SE-1
eatures.
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(& Barge-h, Force Disconnect. Between the time a trunk is seized
for a CBQ cal and the user accepts the CBQ calback, the trunk
can be golen by the attendant or force disconnected through
sarvice change. If this occurs, there is no guarantee that the call
can be terminated when the user ts the CBQ cdlback. Under
these circumstances, the cal is treated like a new origination and
NARS/BARS 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 a a Meridian SL-1 ESN Node are offered only to the
originating dation, regardless of the hunting or cal forwarding
which may be in effect. Other appearances ot a ation’s Directory
Number (DN) are not offered the callback.

(c) Attendant Functions. Because the Meridian SL-1 Ring Agan
feature is not supported at Meridian SL-1 attendant consoles, CB
is not offered to an attendant regardless of the CBQ digibility
the NCOS assigned to the attendant.

Page 8-3
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9. COORDINATED CALL-BACK QUEUING

ELIGIBILITY

OFFER

CALLBACK

9.01 The CCBQ feature enables dations at a Meridian SL-1 ESN Main
to be offered CBQ when network cdls are blocked at the serving
Meridian SL-1 ESN Node. When facilities become available at the
Meridian SL-1 ESN Node, the call originator a the Meridian SL-1
ESN Main is derted by a cdlback from the node. (This feature requires
that the ESN Man and associated ESN Node be equipped with the
Network Signding feature and CCBQ fegature.) -

9.02 When a gation at an ESN Main originates a network call through
an ESN Node, the NCOS of the cal originator, cal type, and whether
or not the dation is alowed access to the Ring Agan feature is
transmitted to the ESN Node. (If an authcode is entered a the ESN
Main prior to diding a network cdl, the NCOS associated with the
authcode is transmitted to the ESN Node.) When received by the node,
this NCOS is usad to determine CCBQ digibility and is used for the
duration of the call, unless further modified by the Authcode
Conditionaly Lagt festure.

9.03 The CBQ digibility tests are performed. In addition, a check is
mede 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 adlows CBQ. CCBQ is offered to the user at the ESN
Main if the digibility tests are successful. If the tests are unsuccessful,
sandard cdl blocking is applied to the call.

9.04 As for dations 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) digible

9.05 The CCBQ offer and tance sequences are identical to those
for stations a the ESN Node (see Cal-Back Queuing). The optiona
recorded announcement and overflow tone are provided by the ESN
Node. In addition, after the recorded announcement is provided, the
ESN Node transmits a signd to the Meridian SL-1 ESN Main. This
sgnd indicates that the cdl is in a gate which dlows Ring Again.

9.06 When the cdl originator a the ESN Main activates Ring Again,
the ESN Main assgns 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 cal is placed in a
holding queue. At the ESN Node, the cdl (together with the queue
identification number) is placed into the trunk queue. The ESN Main to
ESN Node tie trunk is released.

9.07 When an outgoing trunk is saized by the Meridian SL-1 ESN
Node for a CCBQ cdl, dow outpulsing is started to hold the trunk
while a cdlback is made to the cdl originator a the Meridian SL-1
ESN Main. The ESN Node seizes an avalable tie trunk (Note) to the
ESN Main, and tranamits the ‘queue identification’ number of the call
to the ESN Main. The ESN Main then initiates a cdlback to the cdl
originator. Cdlback presentation to the cdl originator is as for standard
Ring Again (see Cal-Back Queuing).

Page o
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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 cdl retains its pogtion in the queue but is not offered
mqltg\ﬁr trunk until a tie trunk to the ESN Main becomes
avallable.

9.09 When the call originator a the ESN Main accepts the CCBQ
calback, answer %Jcs)ervision is sent from the ESN Main to the ESN
Node. The ESN Node then completesthe call.

9.09 If the cdl originator is equipped with a 500/2500 set and is
engaged in a cal when the Meridian SL-1 ESN Node initiates a CCBQ
cdlback, a 9gnd is tranamitted from the ESN Main to the Meridian
SL-1 ESN Node. The Meridian SL-1 ESN Node releases the outgoing
trunk and places the CCBQ cdl into a holding queue for 5 min. No
atempt is made to sdze another outgoing trunk for the call until the
holding time expires. This process occurs only once. If the originating
dation is 4ill busy, the CCBQ is cancdled automaticaly a the
Meridian SL-1 ESN Node. No indication is given to the cal originator
of the CCBQ cancdlation. To prevent the CCBQ cal from remaining
indefinitely in the holding queue a the Meridian SL-1 ESN Main, the
ESN Man sts atime limit of one hour for CCBQ cdls. When this time
limit expires the CCBQ cdl is canceled automaticaly. (CCBQ callback
to a busy Meridian SL-1 ddtion is as for norma Ring Again.)

9.10 The cdl originator a the Meridian SL-1 ESN Main can cancd the
CCBQ cdl a any time. The Meridian SL-1 ESN Node is not aware of
the cancdlation until the CCBQ cdlback is attempted.

9.11 The CCBQ festure interacts with the following Meridian SL-1
features.

(8 Meridian SL-1 Initialize. If the Meidian S.-1 Man initidizes
while calls are queued a the Meridian SL-1 Node, CCBQ callbacks
from the Meridian SL-1 Node are not answered because the
initidization has cleared the holding queue a the Meridian SL-1
Main. The Meridian SL-1 Node trests these cdls as
calback-no-answer cals and cancels the CCBQ automatically. If
the Meridian SL-1 Node initidizes, CCBQ cdls in the trunk queue
are logt. The Meridian SL-1 Main cannot detect this Stuation. To
prevent cdls from remaning indefinitdy in the holding queue &
the Meridian SL-1 Main, the Meridian SL-1 Main sdts a time limit
of one hour for CCBQ cdls. If a calback from the Meridian SL-1
Node is not received within one hour, the Meridian SL-1 Main
cancelsthe CCBQ cal automatically.

(b) Attendant Functions. Attendants a a Meridian SL-1 Man ae
not offered CCBQ. Attendant barge-in on trunks involved in
CCBQ operations resultsin cancellation of the CCBQ cdll.

(c) AIOD and ANI. Automatic Identification of Outward Did (AIOD)
and Automatic Number Identification (ANI) facilities can be used
to complete CCBQ cdls from a Meridian SL-1 ESN Node. The
outgoing toll cal is billed to the access tie trunk rather than the
gation at the Meridian SL-1 ESN Main.
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COORDINATED 9.12 The Coordinated Cdl-Back Queuing Aganst Man (CCBQAM)
CALL-BACK QUEUING feature enables dtations at Meridian SL-1 Nodes to be offered CBQ for
AGAINST MAIN network cals which are blocked a a Meridian SL-1 Main. When
feciliies become avalable a the Meridian SL-1 Main, the cdl
originator at the Meridian SL-1 Node is derted by a calback from the
Meridian SL-1 Main. CCBQAM othewise functions identically to
CCBQ at the Meridian SL-1 node.

Page 9-3
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10. CALL-BACK QUEUING TO CONVENTIONAL MAINS

10.01 The CBQCM feature enables cdl originators a a Conventiona
Main to access the CBQ feature at a Meridian SL-1 ESN Node.

ELIGIBILITY 10.02 When a dtation a a Conventiona Main originates a network cal
through a Meridian SL-1 ESN Node, the NCOS assgned to the
incoming trunk group is used to determine the CBQCM digibility. This
lgl_C_OuS, as wdl as the incoming trunk group, must be defined as CBQ

igible.

Note: If the cdl 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 a the serving Meridian SL-1<

ESN Node.
OFFER 10.03 The CBQCM offer to the cal originator a a Conventiona Main
condgts of an optiond recorded announcement followed by a

q1nterrupted) did tone. (The announcement and tones are provided from
the Meridian SL-1 ESN Node.) To accept the CBQCM offer, the call
originator dids the extenson number associated with the telephone
being used for the cdl. When the lagt digit of the extenson number is
dided, a confirmation tone (three, 256-ms burds of did tone) is sent
from the Meridian SL-1 ESN Node to the cal originator. The cdl is
placed in the CBQ a the ESN Node when the cal originator goes on
hook.

10.04 The CBQCM offer can be refused by going on-hook any time
before the lagt digit of the extenson number is dided, or by remaining
off-hook for longer than 30 s after recaipt of the confirmation tone. If
the CBQCM is neither ed nor rejected within 30 s, the caler is
given overflow tone (from the Meridian SL-1 ESN Node) and the cdll
IS disconnected.

CALLBACK 10.05 WInen an outgoing trunk becomes available a the Meridian SL-1
ESN Node, it is seized and dow outpulsing is started. The Meridian
SL-1 ESN Node then saizes a tie trunk (Note) to the Conventional
Man and outpulses the extenson number of the cdl originator. The
cdl originator must answer the calback before dow outpulsng is
cecl)erggdeted, otherwise, the cdlback is cancdled and the outgoing trunk is
r :

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

10.06 When the cdl originator answers the CBQCM callback, answer
upervison must be trangmitted from the Conventiond Main to the
Meridian SL-1 ESN Node. Upon receipt of answer supervision from the
Conventiona Main, the Meridian SL-1 ESN Node transmits a tone
(three, 256~ms burdts of dia tone) to notify the cal originator that the
cdl isaCBQCM callback, and completes the call.

Page 10-|
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10.07 If the cal originator’'s gation 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 calback is attempted if the outgoing trunk is
free. If the gtaion which originated the cal is ill busy, the Meridian
SL-1 ESN Node cancels the callback. If the cal originator does not
answer when the calback is placed. the CBQ is cancelled and a “no
answer” condition is pegged on NTRF studies.

10.08 No provison is made for CBQCM cancdlation by a cal
originator a a Conventiona Main. Once the CBQCM offer is accepted,
the cdl remans in the queue until the Meridian SL-1 ESN Node
initiates a calback.

10.09 Station users a Conventiona Mains cannot activate Ring Again to
refuse expengve 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 Conventiond Mains must provide answer supervison on tie trunks
connected to the Meridian SL-1 ESN Node. These switches must aso
permit transmisson or repetition of dation did pulses for CBQCM
operation. This feature cannot be used with systems that operate in
senderized mode. Oﬁeratlon may require adjugment of the interdigit
timeout on systems that employ Smulated cut-through operation.

10.12 Multzifle cdlback queues are dlowed per trunk %roup for the
Conventiond Main by diding any digits (up to seven) on the
avalability of Meridian SL-1 cdl regigers.

10.13 Conventiond Mains must not dlow CBQCM cdlback cdls to be
modified by cdl trander or cdl forward to an outsde line. Such caf
meodciglcaion can result in the tie trunk not being released at the end of
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11. NETWORK AUTHORIZATION CODES

11.01 The Authorization Code feature enables sdected users to
temporarily override the access redrictions assgned to a Sation or
trunk. A user can enter an authorization code (authcode) to access more
of the system facdilities than would normdly be alowed to the particular
dation or trunk because of the assigned Network Class of Service
(NCOSs), Class of Service (CQS), and Trunk Group Access Redtriction
(TGAR) codes.

11.02 This feature is useful when a user initistes a cal from someone
else's telephone set and requires access to more system facilities (eg.,
access to long digtance cdling) than are dlowed to that set. Entering a
valid authcode enables the user to access these additional features. Once
avalid authcode is entered, the NCOS, COS. and TGAR associated with
the authcode, replace the NCOS, COS, and TGAR associated with the
telephone s, for the duration of the cdl.

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

o Basc Authorization Codes (BAUT), for generd applications
o Network Authorization Codes (NAUT), for network gpplications.

BASIC 11.04 The BAUT package provides for up to 4096 authcodes of 1 to 14
AUTHORIZATION digits. Users can enter an authcode after diding the Specia Service
CODES Prefix (SSP) and the digit ‘¢’, before diding any cal, incdluding a NARS

cdl. With the BAUT package. an authcode can be entered when:

e originating a cdl from a locd dation or tie trunk

e initiging a cdl trandfer or conference from a locd dation

e originaing a cdl via the Direct Inward System Access (DISA)

feature.
NETWORK 11.05 The Network Authorization Codes (NAUT) package provides for
AUTHORIZATION ;p to 20,000 authcodes of 1 to 7 digits. The NAUT p_a_ckage Incorporates
CODES | the features of the BAUT package, adds a ‘conditionally last” option
for entering an authcode after diding a NARS cal, and dlows the
Meridian SL-1 attendant to enter an authcode.
AUTHCODE 11.06 With the NAUT package, users can be prompted ‘conditiondly’

CONDITIONALLY LAST for an authcode after diding a NARS/BARS cdl. The prompt is by an+
‘authcode request” which consigts of 10 bursts of did tone, followed by
deady dia tone. (The authcode request can, optionally, be preceded
with ‘an appropriate recorded announcement.) The user is prompted for
an authcode entry only if:

« an authcode was not previoudy entered
e the FRL associated with the user's NCOS is less than the sarvice™?

change assigned minimum FRL of the route lis tha NARS/BARS
would use for the call. o

Page 11-1
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11.07 Usars a a Meidian SL-1 ESN Man or Conventiond Main,
connected via tie trunks to a Meridian SL-1 ESN Node, can (optiong;)()
be prompted for an authcode entry after diding a NARS/BARS cdl.
The user is prompted for an authcode entry only if:

® no authcode was previoudy entered

e 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 cdl

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

11.08 Users accessin? aMeridian SL-1 ESN Node via the DISA feature
to make a NARS cdl are prompted for an authcode entry if:

® no authcode was previoudy entered

o the FRL of the NCOS assigned to the DISA Termina Number (TN)
is less than the minimum FRL of the route lig that NARSBARS
would use for the cdl.

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 cdlers. i.e,
the attendant can enter an authcode (after diding the SSP and the digit
‘6’) and complete a long distance call for aloca gation user whose COS
is toll denied (TLD). If the CDR of authcodes is defined for the
customer, the loca dation user’s authcode digits gppear in the CDR
record for billing purposes.

11.10 Meridian SL-1 attendants are normdly assi?n_ed an NCOS having a
high FRL <0 that they can make any type of cdl, induding NARS cdls
An attendant can. however, be prompted for an authcode entry, if the
FRL required to access a route list for a NARS/BARS cdl Is greater
than the FRL of the attendant’s NCOS.

11.11 The Meridian SL-1 software validates an inputted authcode on the
basis of the number of digits dided and the dided digits themsalves. If
the inputted authcode contains morelless digits than the defined
authcode length (Authcode Daa Block = AUB, overlay 88), the
authcode is deemed invdid. Smilarly, if the dided 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-Diding (EOD)
timer expires. (This increases the security of authcodes by making it
difficult for an unauthorized user to determine the length of a vadid
authcode) When the EOD timer expires, overflow tone is given for 15 s
and the call is force disconnected.
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11.12 With the NAUT and BAUT packages, a‘classcode’ Structure is used
as pat of authcode adminigtration. 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 88), eech 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 individudly by
the customer, or generated autometicaly 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 authcode 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 facility exists to
prevent that authcode from being reused (i.e, the authcode will not be
acoepted as vdid mEut when individudly defining authcodes). This is
accomplished through an ‘exemptcode . When an authcode is removed
from use, an ‘exemptcode’ is assgned to the authcode in place of the
classcode. The exemptcode is the month (e.g., JAN, FEB, etc.,) taken
from the Meidian SL-1 sysem 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 86) is used to define
a minimum FRL for each route lig. This minimum FRL (range O-7) is
used to determine whether or not to prompt for an authcode entlg/ after
a cdl. If a minimum FRL is not %)eafled, the actud minimum FRL in
the initid route st is used. Smilarly, the Route Data Block (RDB)
program (overlay 16} is used to define whether or not to prompt for an

authcode entry on cals on incoming or two-way tie trunk groups.

11.16 Authcode after SSP (500/2500/Meridian SL-1 Sets). To enter
faélwlauthc:ode after the Specia Service Prefix (SSP), the caller proceeds as
ows

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

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

(3) Did the authcode digits A second did tone is heard if the
authcode is vdid. If the authcode is invalid, no response is given
until the EOD timer expires, then overflow tone is given for 15 s
and the cdll is force disconnected.

(4 When the second did tone is heard, did the cdl in the norma
manner. If cdl trander/conference is in e fect, 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:

Page 11-3
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(19 If there is a cdl on the source Ic_)oP, proceed to &29. If there is no
cal on the source loop, press an idie loop (LPK) key.

(2) Did the authcode access number (SSP and the digit ‘6), followed
by the authcode.

(39 Dial as usual after recei\(/:lorgjg dial tone denoting a valid
authorization code. (If the e is invdid, oveflow tone is
returned immediatdy.9

11.18 Authcode Conditionally Last. The following procedure is used

to enter an authcode conditiondly last from a 500/2500/ Meridian SL-1

set or atendant console (NAUT package only):

(19 Did acdl.

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

(39 Did the authcode. Did tone is removed after the firgt digit is
dided. If the authcode is vdid, the cdl is processed as a normal
cdl. If the authcode is invaid, overflow tone is returned when the
EOD timer expires.

11.19 Feature Key Operations.

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

o Make Set Busy
. Buzz
e VVolume Control.

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

o  Conference

o Overide

e Cdl Forward and Cdl Transfer
e Cdl Pickup

o Charge Account

o Cdling Paty Number

Privacy Release

® Ring Agan

e BargeIn and Busy Veify
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speed call

o Recal

o Do Not Disturb
Digit Didlay.

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

e Directory Number
* Paging

e Voice Cdl

o Not Ready

e In-Cdls

o Cdl Waiting

» Hold

e 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 gpeed 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 conditiondly last, authcodes can be stored as auto-dia
entries, but not speed cal entries. If necessary, the cdler can
continue to enter more authcode digits after operation of the
auto-dial or speed cal key. However, for security reasons,
authcodes should not be stored as auto-dial or speed call entries.

11.20 Cdl 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:

« thecdl becomes established (e.g., trunk is seized or local set answers)
« the cal cannot be completed (e.g., no trunks available)

o the Ring Agan feature is gpplied to the cal.

11.21 Authcode Input Via Tie Trunks. Authcodes can be entered via
access tie trunks. Incoming or two-way tie trunk groups a a switch

equipped with the Network Authorization Code festure can be defined
to prompt for an authcode entry.

Page 11-5
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11.22 Direct Inward System Access. If a caller makes a
NARS/BARS cdl in association with a vdid DISA cdl, the NCOS
asociated with the DISA DN is used for NARS/BARS route sdection.
If the FRL of this NCOS is too low to access the route ligt that
NARSBARS has sdected for the cdl, the cdler will be prompted for
an authcode entry, unless an authcode (i.e, Authcode after SSP) was
entered previoudy.

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

11.24 Centralized Attendant Service. The Centrd Attendant Service
(CAS) fedture enables severd remote switches to share the attendant
services at one centrd location (553-2681-100). A CAS attendant can
enter an authcode, via a Release Link Trunk (RLT), before connecting
or tranderring cdls to the connecting remote PBX. If the CAS
attendant enters a NARS number viaan RLT, the NCOS associated with
the NCOS of the attendant at_the remote PBX) is usad 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 Cdl Forwarding. The Meridian SL-1 cdl forwarding feature
provides two customer options. cal forwarding-originating party’s COS
(CFO) or cdl forwarding-forwarding 'S COS (CFF). With the
NAUT package and the CFO option, a caller may be prompted for an
authcode entry after a cal to a sation which forwards the cdl to a
NARS number. With the CFF option, the user will not be prompted by
the locd switch for an authcode entry after such a cdl.

11.26 Network Class of Service. An NCOS is assigned to each station
and each incoming tie trunk a a Meridian SL-1 ESN Node. An
authcode entry modifies the user’'s NCOS for the duration of the cal.
The FRL associated with the user’'s assgned 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 cdl.

11.27 Network Alternate Route Selection. During NARSBARS
route sdlection, the FRL associated with the call originator's NCOS is
compared with the FRL of the sdected route ligt. If the originator's
FRL is lower and no authcode was entered dpreviously, the system will
prompt for an authcode entrz A vdid 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
asociated with the authcode is used to determine Network Queuing
capabilities.

11.29 Coordinated Dialing Plan. Authcode after SSP can be used

before diding a CDP cdl. 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 conditiondly last
feature, provided that these systems transmit or repeat dl digits dided
by the users in response to the authcode request. This feature cannot be
used by certain systems that operate in senderized mode. Correct
operdtion may require adjustment of EOD timeout on systems that
employ smulated cut-through operation. End-to-end signding softwaret
can be used to guarantee operation. -

11.31 In an ESN network consisting of multiple Meridian SL-1 switches
equipped with the Network Authcode age, authcodes should be
(r;qu&sted only once on a given cal. This requires careful enginesring

e the tie trunk group option for authcode prompting
o the FRL values assigned to route ligs.

11.32 Usars a a Meridian SL-1 ESN Main or Conventiond Main,
arranged for the UDP via a dedicated trunk group to a Meridian SL-1
ESN Node, can use the authcode conditiondly 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

STEERING CODES

12.01 The CDP feature enables a customer having a number of locd
switches, to coordinate the dialing plan of the Sations at these switches.
The CDP feature enables a dation user to cdl any other station within
the CDP group of switches blg diding a unique 3- to 7-digit number
assigned to the station. A CDP can be _arrand%ed to provide a centralized
public exchange network capability which channels access to and from
the public network through a sngle Meridian SL-1 switch within the
CDP group.

12.02 The CDP software provides the trandation and digit manipulation

lity that is necessary to implement the coordinated diding plan.
Cdls dided within the CDP format can be terminated localy after digit
trandation and digit deletion or, dternatively, cals can be routed to a
remote switch in the CDP group following digit trandation, route
section, and digit ddetion and/or insertion. Fig. 12-1 illustrates how a
Icoor_dl nated diding plan might be implemented a two customer
ocations.

12.03 Referring to Fig. 12-1, users a Location D can call dations at
Location E by diding 43XXX or 52XXX. Similarly, users at Location E
can cal gations a Location D by diding 2XXXX or 3XXXX. If a user
a Location D dids 43XXX or 52XXX to resch a dtation at Location E,
Location D usesthe digits ‘43 or ‘52" asa DSC (Distant Steering Code)
to select the trunk group to Location E. Smilarly, if a user a Location
E dids 2XXXX or 3XXXX to reach a gtation at Location D, Location E
uses the digit ‘2 or ‘3" as a DSC.

12.04 The same format is used for cdling locd dations, eg., users a
Location E did 43XXX or 52XXX to reach locd dtetions at Location E.
In this case, the Meridian SL-1 interpretsthe digits ‘43’ or ‘52" asalLSC
(Locd Steering Code) and deletes them from the dided number in
order to terminate the cdl locdly.

12.05 If the Meridian SL-1 switch a Location E is arranged to provide
centrdized access to the Eublic exchange network, the digit ‘9 a
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 insart the required digits to route the cal, through
Location E, to the public exchange network. Smilarly, users & Location
D can cdl the attendant a& Location E by smply diding 0, if Location
D does not assgn 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, ¢’ is reserved as the attendant access code; ‘1’ is reserved as the
Specid Service Prefix (SPRE); ‘7 is reserved as a Meridian SL-1 trunk
access code: §’ isreserved as aNARS access code; and ‘9 isreserved 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
(e, 2,3, 4, % and 4). The CDP feature supports up to 5000
steering  codes.

Page 12-1
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Customer SL-1 Customer SL-1
Location Location
D E
0 0
| 1
2XXXX . 43XXX
AXXXX < Tie Trunks o 52XXX
7 7
8 8
9 9
0 = Attendant Access Code
1 = Special Service Prefix (SPRE)
7 = SL-1 Trunk Access Code
8 = NARS/BARS Access Code
9 = Public Exchange Network Access Code
Fig. 12-1

Example of a Coordinated

Dialing Plan

CONVENTIONAL
SWITCH ACCESS
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12.07 A CDP DN conggs of an inteend 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. Typica
CDP configurations (with and without steering codes) are shown in Fig.
12=2

12.08 If a conventiond (CONV) switch (Meridian SL-1 or any other
pe without the CDP software) is integrated as part of a CDP group

?I/:lg. 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 gsteering codes are repeated if the conventiona switch

is identified by more than one steering code: they are absorbed if dl

;the_stationOI numbers a the conventional switch begin with the same
eering  code.

12.09 Cdls to a CDP switch from the conventional switch are made by
diding the desred CDP DN (eg., station C at the CONV switch dias
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 Sation B.

12.10 Locd cdls & the CONV switch are made by diding only the
internal DN (i.e,, 3500), rather than the CDP DN (i.e, 53500), unless
the CONV switch can be arranged to absorb the digit “§’, or employs a
5-digit numbering plan.
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12.11 As shown in Fig. 12-2(b), switch CDP2 is arranged to provide
centraized access to the public exchange network. For users a the
CQNV switch to access this cgpability, a separate tie trunk route must
be provided to switch CDP2. Thisis because switch CDP2 is arranged to
insert the digit ‘6" on the incoming tie trunk route from the CONV
switch used for CDP cdls. For public exchange network cals, the digit
‘9 mugt be insarted on the incoming tie trunk route from the CONV
switch. Smilarly, if users a the CONV switch are to be alowed 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 festure software. (If CDP is equipped a a Meridian SL-1 ESN
Node, 256 route lists can be defined.) A route list is used to define the
dternate route choices for CDP cdls to a particular destination. Route
choices in a route list are cdled 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 fesature
software, NARS route lists, maximum 256, can be shared by both NARS
and CDPcdlls)

Tie Trunks (CDP Calls) <+ 4

CDP2 Switch

(SL-1)
H@ A
CDP DN = 4000
internal DN = 4000

a) CDP DN (without steering

‘@‘I ’
CDP DN = 3000
Internal DN = 3000

code)

@m® B CDP DN = 67000
@ Internal DN = 7000

Tie Trunks
(CDP, CO Calls) -« 29 , 9 —» COTrunks
CDP2 Switch co
(SL-1 Node) Tie Trunks (CDP Calls)
5 —»
6, 9 6
Tie Trunks (CO Access) €—9
CDES}%"““ 5 —» Tie Trunks (CDP Calls) <«—29 | CONV Switch
= =
CDP DN = 29900 CDP DN = 53500
internal DN = 900 internal DN = 3500
b) CDP DN (with steering code) DN = Directory Number

Fig. 12-2
Typical CDP Configurations
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CDP DIGIT
MANIPULATION

CDP TIME-OF-DAY
SCHEDULES

QUEUING

M FEATURE
INTERACTIONS
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12.13 Route ligts are associated with each ‘distant steering code’ and
‘trunk steering code’ that can be dided a a CDP switch. Each code is
defined to the CDP software, together with the route list number that
must be accessed for cal completion to the degtination indicated by the
steering code. The entries in the specified route list are then searched
sequentidly for an available and digible trunk route. Loca seering
codes are not associated with route lists.

12.14 Route ligt entries can be associated with dig?it manipulation tables.
There can be 32 (O-31) digit manipulaion tables defined & a CDP
switch. If CDP is equipped a Meridian SL-1 ESN Node, 23;30—255)
tables can be defined. (Digit manipulation table O is a an
indication that no digit manipulation is required.) Each digit
manipulation table (except 0) can be defined to delete a number (0 to
1_5% of leading digits of a dided CDP number, and to insart up to 24
different leading digits, including the agterisk () to indicate a diding
pause, where required.

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 cdl, the
CDP software compares the current time-of-day with the TOD
schedule assgned to the route list entry. If the current time-of-day is
within the interva defined by the TOD schedule, the route list entry is
used for the cdl; if the current time-of-day is not within the interva
defined by the TOD schedule or, if the TOD schedule is ‘turned OFF
(in software), the route lig entry is not digible for the cdl. TOD
schedules can be sdectively ‘turned ON' or ‘turned OFF by the
customer (through service change).

1246 Queuing againg locad dations is provided by the standard
Meridian SL-1 Ring Again (RGA) festure. For cals directed to a
remote CDP switch, Ring Again can be gpplied if dl locd outgoing
trunk routes to the remote CDP switch are busy or blocked. Ring Again
cannot be applied againgt busy or blocked stationg/trunks at the remote
CDP switch. Blocking tone is not provided until the full CDP number
(or trunk steering code) is diaded.

12.17 NARS/BARS. The CDP festure can be implemented a a switch
eqwtpped with the NARSBARS software feature. If such is the case,
the following condderations goply:

¢ deering codes for CDP cdls must be diginct from the assigned
NARS/BARS access codes

e CDP numbers can be integrated with the ESN UDP; eg., a four-digit
SBI; numt;bg can be the same as the lagt four digits of a seven-digit
num

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

¢ users digible for the OHQ and CBQ features, can use them when
placing CDP cdls

o FCAS does not apply to CDP cdlls.
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12.18 AIOD and ANI. Cdls made to the public exchange network when
the AIOD or AN1 fesature is equipped will have ether the internd DN
recorded if the cdl originates a the CDP switch interfacing to the
public network, or the trunk access code if the cdl originates a another
CDP switch.

12.19 Meridian SL-1 Attendant Features. If a user a a locd CDP
switch cdls the locd attendant, the local user’'s interna DN (not the
full CDP DN) is displayed. If a user a a CDP switch cals 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 feetures are supported at the loca CDP switch, but are not
supported between CDP switches:

e autométic timed recall
o barge-in, busy verify
® camp-on

e interpogtion calling.

12.20 COS/TGAR Treatment. For CDP cdls, dl Class of Service
(COS) trestment remains the same as standard Meridian SL-1 treatment
with the exception of conditionaly toll-denied (CTD) and conditiondly
unrestricted (CUN) COS, which are trested as unredtricted (UNR).
Users with an FR2 class of service can make local CDP cdls, but cannot
make CDP cdlls to distant switches. Trunk Group Access Redtrictions
(TGAR) are ignored for the purpose of routing CDP cdls.

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

12.22 Call Detail Recording. The loca interna DN (not the complete
CDP DN) is recorded in the normd CDR manner. The maximum
internd DN length remains & four digits. The full CDP DN is shown in
the dided number fidd.

12.23 Common Control Switching Arrangement. A CDP number
can be pat of a CCSA diding plan. Digit rption and manipulation
for CCSA cdls is handled as usud by the Meridian SL-1 switch. A
CCSA cdl can terminate a a switch in a CDP group other than the
switch which hosts the CCSA network. This operdtion is transparent to
the originator of the CCSA cal.

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

12.25 End-to-End Signaling. End-to-End sgnding is dlowed for
CDP cdls.

12.26 Call Modification. Cdl modification (eg., cdl transfer, cdl

forward, conference) is dlowed for CDP cdls When usng these
features, the user dids within the CDP format.
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12.27 Hunting. Hunting across different switches in a CDP group is not
wppocr;?d. Standard Meridian SL-1 hunting can be applied to loca
CDP cdls.

12.28 Message Center. The message center cgpability is not supported
across CDP switches, however, it operates as norma localy.

12.29 Meridian SL-1 Digit Display.

e Outgoing CDP Cal. The complete dided CDP DN is displayed at
the originating s=.

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

e Internal CDP Call. At the origindting s&t, the complete dided CDP
DN is displayed. (If the cdl hunts or is p|d<ed up by another station,
the internd DN of the anSNerm% dation is displayed) At the
terminating s, the internd DN of the originaing set is displayed.
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13. NETWORK TRAFFIC MEASUREMENTS

13.01 The NTRF fesature provides traffic messurement data related to
network performance and network traffic. The NTRF feature can be

uipped 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 |denggy specific aress
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):

e Network Class of Service (NCOS)
e Routing
¢ Off-Hook Queuing (OHQ)
e Cdl-Back Queuing (CBQ)
e Coordinated Call-Back Queuing (CCBQ)
e Cdl-Back Queuing to Conventiond Mains (CBQCM)
e [ncoming Trunk Groups.
ROUTING TRAFFIC 13.03 A route lig is a lig of outgoing dternate trunk routes to a
MEASUREMENTS gpecific location from a Meridian SL-1 switch. Trunk routes in a route
lig are termed route list entries. The number of route lists/entries that
can be defined a a Meidian SL-1 switch depends on the facilitiest

quipped a that switch. Table 13-A ligts the parameters for thee
different features and festure combinations.

Page 13-1
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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 CDP WITH
BARS NARS
~» NCOS Groups 0-7 0-15 0-3 0-7 0-15
Facility Redriction
Levels 0-7 0-7 0-7 0-7 0-7
Digit Manipulation
Tables [-255 |-255 1-31 [-255 [-255
RouteLigts 0-127 0-255 0-7 0-127 0-255
Route Ligt Entries 0-7 0-7 0-2 0-7 0-7
FCAS Tables 1-127 |-255 - 1-127 |-255
= SDR Tables 0-255 0O-512 - 0-255 0-512
Steering  Codes 1-5000 [-5000 1-5000

Note 4: NCOS = Network Class of Service

FCAS = Free Cdlin
SDR = Supplement

Area Screening
Digit Redriction.

Note 2: If the NARS and BARS fesatures are equipped in the same switch but for different
cusomers, the highest parameter vaues apply to that switch; eg., if one customer has
NARS and another customer has BARS, the NARS parameters apply to the BARS customer.

Note 3: If the New Hexible Code Regtriction (NFCR) feature (553-2001-105) is equipped
in conjunction with CDP, the number of available NCOS groupsis 8 (O-7).
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13.04 The routing traffic messurements (TFN001) provide data related
to route lis utilization. The measurements show how often a route list
was accesed, which entries in the lis were used, and whether the cdl
was successful in completing a sdection 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 Satistics
for each defined route lig.

(a) Route List Requests. This messurement identifies the totd
number of call attempts for which the called destination
trandations identified this route list to atempt cal completion.

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

(c) Expensive Route Acceptances. This messurement identifies the
number of cals which were dlowed to complete over an expensve
trunk route after the Expendive Route Warning Tone (ERWT) was
given.
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(d) Route List Requests Standard Blocking. This measurement
identifies the number of cal 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.

{¢) Route List Entry Usage Count. This messurement identifies the
number of cals which were routed successfully over a particular
Ir_oute (entry) in a route lig. A count is maintained for each route
ig entry.

13.06 Traffic measurements for Off-Hook Queuing (OHQ) are
asociated with each route ligt and identify the utilization of the OHQ
festure. The OHQ measurements are included with the routing traffic
m&awlrg;]ents (TFN0O1), and contain the following datistics (for each
route list).

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

(b) Average Time in OHQ. This measurement identifies the average
duration that cdls remaned in the OHQ until a route became
available. The vadue (expressed in units of 0.1 s) represents the
average time in the queue. Cdls which timed out in the queue
before a route was selected are aso included in the average.

(¢} Quantity of Calls Abandoned from OHQ. This messurement
identifies the number of cdls which were placed in the OHQ but
were abandoned: i.e, the cdler went on-hook before a route
became avalable or the time limit was reached.

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 messurements (TFN001), and contain
the following gatistics (for each route list).

(8 Quantity of CBQ Calls. This messurement identifies the number
of cals which were offered CBQ and accepted the offer.

(b) Average Time in CBQ. This messurement identifies the average
duration (in units of 0.1 s) cdls remained in the CBQ. Cdls which
were cancelled and cdls which were sarved are included in this
measurement.

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

(d) Quantity of CBQ User Cancellations. ThiS measurement
identifies the number of cdls which were removed from the CBQ
?n th()e cdl originator's request (i.e., cancdlation of the Ring Again
eature).

13.08 The routing traffic measurements are outputted for each route
ligt as shown in Table 13-B.
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Table 13-B

TFENOOI ROUTING FORMAT

System D)

Customer Number)

RLST

XXX
RT

OHQ

CBQ

TFN0OO1

aaaaa

secee

)

1
kkkkk

where:

a=
b=
C--
d=
e =

f=

bbbbb ceeee ddddd eeeee

i4:424:4:4 gg888s geLee gEgoY
PPPPP PPPPP PPPPP  PPPPP
11111 \]\]J\.U

1 mmmmm nnnnn

route list requests

route list requests served without delay
expensive route acceptances

route list requests standard blocking
not defined (dl zeros)

not defined (dl zeros)

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

quantity of cals placed in OHQ
average time in OHQ (in units of 0.1 s)
quantity of cdls abandoned from OHQ
quantity of CBQ cdls

average time in CBQ (in units of 0.1 s)
quantity of CBQ offerings

quantity of CBQ user cancellations
quantity of cdls involving SL1TD on
\clivur;llcrg ?ﬁgr&ge routing was performed

route lis number

fefff

88288
PPPPP
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13.09 Traffic measurements are collected for each defined NCQS group

(0~15) to indicate the grade of service, in terms of blocking and

3ueuing delay, being provided by the system. If a grade of savice is
etermined by the communications manager to be inappropriate for

users in a paticular NCOS group, then the communications mmaqﬁr

can ether reassign the users to another NCOS group, redefine the

characteridics of the exising NCOS group, or change the routing
arameters. NCOS measurements are available a Meridian SL-1 ESN
ode and Meridian SL-1 ESN Main switches.

13.10 The NCOS traffic measurements (TFN(Q(2) contain the following
satistics for each defined NCOS group.

(a) Quantity of Calls Attempted. This measurement identifies the
total number of cal atempts generated by users in an NCQS

group.

(b) Routing Requests Served Without Delay. This measurement
identifies the number of cal atempts which were routed without
encountering blocking or queuing.

() Ex?ensive Route Acceptance. This is a count of the number of
calers who accepted an expensive route to complete a call.

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

(e) Quantity of Calls Refusing Expensive Routes. This
measurement identifies the numi of cdls which were given
ERWT and dected not to use the expensve route.

(f) Quantity of Calls Placed in OHQ. This messurement identifies
the number of calls that were placed in the OHQ.

(g) Average Time in OHQ. This messurement identifies the average
duration that cals remained in the OHQ until a route became
avalable. The vaue (in units of 0.1 s) represents the average time
that cdls were in the queue. Cdls which timed out in the queue
before a route was selected are dso included in the average.

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

(i) Average Time in CBQ. This measurement identifies the average
time that calls waited in the CBQ for a route to become available.
It includes cdls which requested a cancdllation, cals which were
sarved, and direct Ring Again againg trunks. The average time is
expressed in unitsof 0.1 s.

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

Page 13-5



PRACTICE  309-3001-100

Table 13-C

TFNO02 NCOS = FORMAT

(Sysem D)

(Customer Number)

NCOS

XXX
OH-
Q

CBQ

TFN002
aaaaa bbbbb ceeee ddddd eecee frfff
82888 h h h hh
1 3
where:
a= quantity of cdls attempted
b= routing requests served without delay
c = expensive route acceptances
( = network call standard blocking
e-- not defined (all zeros)
f= quantity of cdls refusng expensve
routes
g = quantity of cdls placed in OHQ
h= average time in OHQ (in units of 0.1 s)
i= quantity of CBQ cdls
j= average time in CBQ (in units of 0.1 s)
X = network class of service group.

INCOMING TRUNK
GROUP
MEASUREMENTS

Page 13-6

13.12 The Incoming Trunk Group (TFN003) measurements provide an

indication of the incrementd traffic that was imposed on incoming

trunk groups by the network (ﬁjeui ng features. Data are provided for

each incoming or two-way trunk group that is offered OHQ, CCBQ, or

'(\IZBdQCM. These measurements are available a Meridian SL-1 ESN
odes.

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

€ %lantity of Calls Placed in OHQ. This messurement identifies
the number of incoming trunk calls that were placed in the OHQ
for possible connection to another trunk group.
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MEASUREMENT
FORMAT
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(b) Average Time in OHQ. This messurement reflects the average
time (?n units of 0.1 s) that cals waited in the OHQ for a trunk to
become available. The average time includes those cals that were
removed from the OHQ by caller abandonment, or were removed
from the queue after expiraion of the OHQ time limit.

{(¢) Quantity of Incoming Calls Offered CCBQ or CBQCM. This
measurement identifies the number of incoming trunk cdls that
were blocked at the Meridian SL-1 ESN Node, and the user was
given the option of acoegggg a Meridian SE-1 ESN Node initiated
calback when facilities me available. The measurement relates
to use of the CBQBfeature by users a a Meridian SL-1 ESN Main
(Coordinated Call-Back Queuing) or Conventional Main (Call-Back
Queuing to Conventiond Mains).

(d) Quantity of Calls Accepting CCBQ or CBQCM. This
measurement identifies the number of incoming trunk cdls 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 a a Meridian SL-1 ESN Main or Conventiona 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 afacility to become available.

Note 1: When a CCBQ calback is offered to a busy station at a
Meridian SL-1 ESN Main, the cdl 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 sugpenson 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 cdlback is offered to a dation a a
Conventional Main that is busy or fails to answer the callback, the
cdl 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 cadlbacks (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 Conventiond Man) was not available,

(g) Callback Attempts No Answer and Cancellation. This
measurement identifies the number of calback atempts that were
not successful because the caller falled to answer the callback. CBQ
cdlbacks to a dation a a Meridian SL-1 ESN Main that has
previoudy cancelled CBQ are treasted as callback attempts no
answer.

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

Page 13-7



PRACTICE  309-3001-100

Table 13-D

TFNOO3 INCOMING TRUNK GROUP = FORMAT

System D)

Customer Number)

TRKG

XXX
OH-

Q
CBQ

TFNOO3

aaaaa bbbbb
ceece ddddd eeeee fEfff gegsg
where:
a-- quantity of cdls placed in OHQ
b= average time in OHQ (in units of 0.1 s)
c-- quantity of incoming cals offered CBQ
(CCBQ or CBQCM)
d= quantity of cals accepting CBQ offer
(CCBQ or CBQCM)
e-- average time in CBQ (in units of 0.1 s)
f == quantity of blocked CBQ callbacks
(CCBQ or CBQCM)
g = quantity of cdlback attempts not

answered or cancelled

X = incoming trunk group number (O-127)

OHQ THRESHOLD
VIOLATION
MEASUREMENT

Page 13-8

13.15 The OHQ overflow threshold measurement (TFN101) 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.



Table 13-E
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OHQ THRESHOLD VIOLATION MEASUREMENT

(System D)

(Customer

Number)
OHQT

where:

bbbbb =

TFN101

aaaaa bbbbb

the number of OHQ cals
which timed out (overflowedl
in the OHQ before an avalable
trunk was found.

the threshold. This value (expressed

in units of 0.1 cent? represents the total
number of OHQ overflows,

divided by the tota number

of OHQ offers plus the OHQ overflows.

TRUNK GROUP
OVERFLOW
THRESHOLD

TRAFFIC
MEASUREMENT
OPTIONS

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

13.18 The output format for this threshold is as follows.

(System |D) TFC104
(Customer Number)
(Trunk Group)

aaaaa bbbbb

where;

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

bbbbb = the threshold. This vaue (expressed in units of 0.1 percent)

represents the al trunks busy peg count, divided by the tota humber of
successtul cals plus dl trunks busy overflows.

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

al - to generate Routing Measurements (TFN0Q1)
e 2 - to generate NCOS Measurements (TFN002)
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PRACTICE  309-3001-100

® 3 to generate Incoming Trunk Group Measurements (TFN003),
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1. CGENERAL
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1.01 The siL-1* Electronic Swtched Network (ESN)

Is a private comunications network intended for
use by large business customers with distributed
operating locations. (ESN 1S described in
309-3001-100.)

% Sl-1 is a trademark of Northern 1Telecom Limted

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 determne the conpatibility of a swtch
that is .to be incorporated as part of an SL-1ESH
network. A conpani on practice, 309-3001-181,
should be used in conjunction with this practice
to determne transmssion requirenents.

Page I-I
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2. BACKGROUND INFORMATION

e Wb WY T AR W UR ham We e e TR WS

PBX Net wor ks

PBX Designations

2.01pBX networks have three basic elements: tele-
phones, PBX switch, and transnmission facilities,
Each tel ephone is connected to a PEX switch which
est abl i shes connections between the telephones.
Connections between tel ephones on different
switches in a PBX network are established over a
transmission facility (i.e., trunk) between the
pair of switches, or over a tandem connection of
transmssion facilities and internmediate swtches,

2.02 A user establishes a call te another tele-
phone by dialing a string of digits which direct
the connection to that telephone. In fTandea Tie
Trunk 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 conpected facility,

203 In an SL-1 ESN network, the SL-1 ESN node
swtches collect all digits of the called nunber,
and pass the full called nunber between sw tches,
The called number is dialed in a Uniform Daling
Plan (UDP) format, Users at swtches connected to
SL-1 ESN nodes nmay have to dial in a TTTIN format
to reach the node before dialing the called nunber
in UDP format, Simlarly, the ~sL-1 ESN node nay
control routlng to connected swtches by transm t~
ting a sequence oOf access codes, followed 1h
cal I ed nunber.

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 |ower cost.

2.05PBX switches in a network configuration have
designations that depend on the network function,
Designations used . i ncl ude node, main, satellite,
and- CCSA tandem

2.06 Node Switch, Nodei s the designation in an
ESN network for an SL-1switch with the ESN Net-
work Alternate Route Selection (NARS? sof tware
package. The sL-1 ESN node has the full capabili-
ties for selecting trunk routes, while other

Page 2-1
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non- node swtches  have only linmted route
selection capabilities,

2.07 Main Switch, A Main Switch is a suitch which
has an outgoing trunk route to only one node. This
route nmmy be both incoming an cutgoing,  but
routes to other nodes nust be incomng only to the
Main PBX, since the Main PBX cannot select betveen
nodes for the routing of netuork calls. A Plain
pex may have 'CO, Ffx, and WATS trunks, as well as
tie trunks to other swtches.

2.08 A pgx which has outgoing trunk routes to nore
than one node, but does not meet tke requirenents
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
user, or my be selected by an automatic route
selection capability.

.09 Tributary Switch.. A tributary suitch is a
PBX whi E'h"ﬁgs a_trunk route to a Main PBX, but not
to a node. A tributary PBX nay have CO PX, and
WATS trunks, as well as tie trunks to other
SW t ches.

2. 10 Satellite Suitch,, The onl \F/) di fference
between a satellite and tributary PBX snitch is
that the satellite ssitch has neither inconng
Central Ofice (Ce.0.) trunks nor a-ttendant

service. For the purpose of this gractice satel-
lite and tributary PpBXx switches are treated the
same.

2.11 £CSA Tapdem Suitch.. A Common Control Switch-
ing Arrangenent (CCSA) tandem svitch is the major
swtching vehicle in a CCSA netvork. The tandem
suitch performs trunk-to-trunk switching only, Its
function is simlar 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
sw t chi ng. Switches with tie trunks to the tandem
switch are called Miin switches. The CCSA netvork
supports a dialing plan simlar 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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2.13 Supervision is a binary signal associ ated
with each direction of transmssion on a trunk
facility, Its states are called on-hook and
of f-hook, analogous to conditions of a telephone
set on-hook (hung up) or off-hook fin wuse), 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, O f-hook is
sent when a call is initiated on an idle trunk,
This action is called "seizing" the trunk. The
distant switch receives the off-hook signal, and
prepares to receive digits, Transient off-hook
conditions retarned from the destination suitch
may occur during call set wup, but a steady
offY-hook is not transmtted until the called sta-
tion answers. This off-hook signal is called
answer Ssupervision. The supervision changes to
on-hook when the called station hangs up or is
di sconnect ed.

2.14 Wen a switch serves as an internediate (taa-
dem) connection between trunks, it normally sends
the supervision signal it receives from each
incomng trunk to the ~connected outgoing trunk.
It also monitors for a disconnect signal so as to
idle the trunks and be ready for new calls,

2. 15 In sone cases, no provision is nade to return
an answer supervision signal from the destination
when the called station answers, Under this condi-
tion, an off-hook signal nay be returned from an

internediate switch, This off-hook signal is
called substitute answer supervisicm. It is pro-
vided to renove transni ssion | npai rment s

associated wth the on-hook condition on some
trunk facilities, and to distinguish a call which
has been bl ocked from one which may have reached a
destination party.

2. 16 A typical case where a called station answer
indication is not returned, iS a connection ria a
public network trunk, Even if provision can be
made to provide an indication of answer, It nor-
mlly ism't., The PBX switch Which connects the
call to the public network trunk should be
arranged to provide an off-hook signal to the
incomng trunk, on conpletion of digit sending to
the public network trunk.

Fage 2-3
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Digit Transm ssion

Modes oOf

Page 2-4

Qperation

2,17 In an ES¥ network, digits of the called num
ber are transmtted between pairs of switches in
one of two nodes: Dial Pulse (DP) or Dual Tone
Multifrequency (DTHF).

2.18 Dial pulse is the older technology. Each dig-
it is represented by a string of pulses. The digit
zero is represented by ten pulses. Each other dig-
it is represented by the corresponding nunber of
pul ses. The pulses are transmtted as inter-
ruptions of direct current.

2. 19 DTMF is a more nodern technology, Digits are
transmtted over the speech path via a tone code,
Transmssion of digits takes place at a higher
frate -;:han dial pulse (typically two to ten times
as-ter)

2.2"3 Modern PBX Switches are conpatible with
either nmode. (Oder equipment s only conpatible
with dia. 1 pulse. ESN uses DTMF wherever practical,
to take advantage of its higher transm ssion
speed. However, dial pulse IS sometines required.
Furthernore, there are some transmssion inpair-
nents associated with pT#aF. These impairments are
normally only inportant uhen equipnent for receiv-

ing pTMr digits is still connected after
conversation begins to take place. Tthe inpairnents
are renoved when the receiving equipnent is dis-
connect ed.

2.21 a PBX switch can operate in one of two nodes
when routing a call over a tie trunk: cut-through
mode or senderized node,

2.22 Qut-Througb _Operation. ¥ith cut -t hrough
operation, a trunk 1s accessed imrediately 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 berequired to pause in
dialing to nonitor for dial tone, or may be
required to abandon prior to conpleting dialing
due to blocking tone.

2.23 Pure cut-through operation provides t he
greatest  flexibility for dprovi ding conpatible
operation for calls originate at mainand tri bu-
tary switches. The nunber of digits transmtted to'
the node can be flexible. (The node can pronpt for
additional digits when required for the authori-
zation code feature.)
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2.24 Senderized operation. ®ith Senderized opera-
tion, all digits of 1(he called npumber are col-
lected before an outgoing trunk is accessed. The
trunk is accessed, and digits are transmtted to

set up the call, The transmtted digits need not
be the same as those dialed (i.e., as a result of
NARS digit manipulation). The user does not

receive call progress tones until all digits have
been transmtted, No tones are provided during
dialing other than a locally generated dial tone
following the trunk access code.

2.25 Senderized operation limts flexibility. The
main PBX nust be programmed to determ ne how many
digits to collect before forwarding those digits
to the node. Usual ly, no nore than 12 digits may
be collected and forwarded,

2.25 DTMF to Dp Conversion A wvariation on
cut-through operation 1s to provide DTMF to dial
pulse conversion. The user dials DTMF digits, but
dial pulses are transmtted to the trunk. The
converter may block transmssion in the caller to
called party direction, or may introduce |oss in
the reverse direction, while waiting for digits.
The converter mustdetach to renove these trans-
m ssion inpairnments. Since the last digit can not
be easily detected, timng is often used to deter-
mne end of dialing. ®hen the switch has conpleted
outpulsing, it walts a specified tine for addi-
tional digits. If no digits are received in that
interval, conversion is disabled. The timng my
not properly distinguish a pause in dialing from a
last digit, prematurely cancelling the forwarding
of digits. Extending the timng causesthe trans-
mssion inpairments to exist uring conversation
if the called pacrty answers quickly.

2.27 The sL-1 ESN nodes conbine cut-through and
senderized nodes 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 node. The trunk is
accessed and a string of digits outpulsed (not
necessarily the sane as those dialed), Subsequent
digits are forwarded to the trunk as dialed, in a
receive and resend node, which is closer to
cut-through operation.

Page 2-5
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Outpulsiag Control

Page 2-6

2.28 After a tie trunk is seized, digits of the
called number wll normally be transmtted. (The
only exception is a manual trunk, which rings a
designated station when seized.) However, nost
terminating equipnent requires a variable time
interval to prepare for reception of digits. This
time interval often depends on the switch®s
cal | - processi ng | oad. Therefore, a fixed delay
before sending digits would be unreliable. There
are four commonly used ways of handling start dial
control:

° Inmediate Start, Applies in those cases
where a short fixed delay is required for the
sWitch to prepare to receive digits.

e Delay-for_dial tone. A dial tone is pro-
vided when the switch is ready to receive dig-
its.

o Wink statt.. A nonentary off-hook signal
is sent when the terninating equipment is
ready to receive digits.

. Delaydi al , An off-hook signal is sent to
signify that the switch is not 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. Wink start
and delay dial are wused in registerized digit
sending. Normal IJ/, only one start dial control is
used. However, dial tone may be conbined with any
of the other three on sone swtches.

2.30 The SL-1 switches in an ESN network are able
to work with any of the start dial signals,
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3.CALL setop SEQUENCES | N ESN

Calls to the Node

3.01Following 1is a descrip-tion of the wvarious
call setup sequences that can occur between con-
ventional PBX equipment and an SL-1 ESN node, with
enphasis on signaling conpatibility. Calls are
described (1) to the node, (2 between ncdes and
(3 fromthe node, Several cases are included,
reflecting variations such as the type of machine
involved (cut-through or senderized) and whether
or not tandemng is involved.

302 The SE-1 PBX without ESN main or ESN node
software is treated as a cut-through PBX in the
following discussion. The sL-1 PBX with ESN rain
software is not addressed.

3.33 Case 1. This case pertains to a call to the
sL-1 ESN node from a station at a cut-through main
switch.

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

20 The main PBX seizes a tie trunk to the SE-1
ESN node, and provides audio transmission tO
t he cal ler. This permts subsequent
cal | -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.

(¢) The user dials the desired npumber and, if
required, the authorization code, The digits
are transnmtted to the node as dialed, (The
node provides an Authorization Code Bequest
Tone only if the authorization codei s
required. If not, the routing takes lace
imrediately followng the last digit of the
cal l ed number.)

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

3.04 case 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 using the main PBX as a tandem switch.)

Page 3-1
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(1)

(2)

(3)

3.05
at a

(1)

(2)

(3)

(4)

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 transm ssion so
that tones from the main pBY canbe heard by
the user, and dialed digits frem the uset can
ass to the main PBX. The main PBX is normal-

arranged to provide dial tone to incomng
tie trunks.

Upon receiving dial tone fromthe sain PBX
the user then dials the EsyN netwrk access
code and desired nunmber. 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 switches.

Case 3. This describes calls from stations
senderized main PBX to an SiL-1 ESN node,

The user goes off-hook, receives dial tone,
dials the ESN access code, receives second
dial tone from the main pBX, and then dials
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 nunber, andthen seizes a tie trunk toO
the node. The node does not provide ‘dial
t one.

The seaderized main pBXY and the node are
mutually arranged to utilize either a
wi nk-start or del ay- di al si gnal as a
start-dial signal to initiate outpulsing.

when the nmain PBX receives the appropriate
start-dial signal, it outpulses the called
nunber 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
Fc,fquorted in this case. The linmtations which pro-
i bi

t
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the authorization code feature are:

The senderized main PBX has no provision

to provide the authcode reguest tone for
authorization code digits
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e T& senderized main PBX does not have the
capability to register enough digits for the
aut horization code and called nunber

. Porwarding of additional digits after the
senderized main PBX has outpulsed the called
nunber « 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 simlar to
calls froma 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
fromthe main PBX. From this point on, the call is
handl ed as though it originated at the senderized
main PBX.

3.08 Case 5, This applies to calls froma sender-
ized tributary PBX to the sL-1 ESN node via a
cut-through main PBX., This is not permtted
because of signaling conpatibility problems. The
tributary cannot provide the proper outpulsing
control for routing the call through the wmain to
the node, Direct trunks nust be provided from the
tributary PBX to the node in this situation. (The
tributary then becomes a nmain PBX, by definition.)

3.09 Case 6, In this case, both the main PBX and
tributary PBX are senderized. This is also not
permtted due to conpatibility problems simlar to
Case 5, Direct trunks must be provided to the node
from the tributary PBX The tributary PBX thus
becones a main PBX.

3.10 Call conpletions to stations on the node,
stations at other nodes, public netuork trunks
from the node and from connected nodes are handl ed
in the normal manner.

3.11 The node conpletes calls (via tie trunks to
the main) to the follow ng destinations:

° stations at the main PBX

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

° off-network stations via public netuork
trunks termnating on the main

. off-network stations via public network
trunks termnating on the tributary

Page 3-3
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3.12 1n all cases, call routing to the main is
initiated by an off-hook signal sent to the tie
trunk, The basic sequences for call conpletion
are:

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

{(b) To reach a station at the tributary PBX out-
pul se an access code for a tie trunk to the
tributary, pause if necessary, and outpulse
the station DN.

(c) To reach a public network station via a CO
trunk termnating on the main, outpulse the
access code for the CO trunk, followed by the
public network nunber.

(d) To reach a public network station via the
tributary pBXx, 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 numnber.

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

(1) The node seizes a tie trunk to the main and
delays for the main to becone ready to
receive digits.

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

3. 14 Case 2. This case involves a call from an
SL-1 ESN node to a tributary PBX via a cut-through
main PBX. This is simlar to Case 1 except the
initial digit(s) outpulsed by the node is an
access code for a tie trunk connecting the nain
fPlelto the tributary PBX. The procedure then is as
ol | ows:

(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 resunes outpulsing when the fixed
pause interval elapses or dial tone is
detected, as appropriate.
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(3) The resumed outgulsing will be the DN of the
station at the tributary pBx.

315 Case 3. This case involves a call froman
SL-1 ESN node to an off-net statioa via a
cut -t hrough mai n psx.

(1) The access code outpulsed by the SL-1 ESN
node is for a CO trunk, instead of tie trumnk
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 nmachi nes,

(3) The resumed outpulsing consists of the public
Betwork number rather than a PBX station num
er,

316 Case__#4, This case applies when the main PBX
is senderized and tandens a call from the SL-1 ESN
node to a tributary PBX or to a CO

3.17 The beginaing of the call Setup sequence when
the min PBX is seaderized iS the same as the pre-
vious cases. However, once the node has begun out-
pulsing, it outpulses all of the digits wthout
pausing. Qutpulsing should be DTMF digits, if the
main PBX can receive DTMF digits, regardless of
the capability of the tributary PBX or CO  The
senderized main PBX collects the digits, trans-
lates and prefixes if applicable, and completes
the call to the next switch.

3.18 Tandem Tie Trurla MNetuorl., Calls to a TTTHN
are engineered simlarly to calls to a =aim PBX
with tributaries. The maxi num aumber of swi tches
connected in tandemis five iam a TITN. Thus, up to
three access codes nay have to be outpulsed, wth
pauses. To avoid the requirement for a |large num-
ber of digits to be outpulsed, trunks to several
swtches imn the TTTN should be arranged so that no
wore than two trunks in tandem are required to
reach any station Set in the TTTN.

3.19 Common _ Control Switching Argangement. A n
SL-1 ESN node with.tie trunks to a-CCSA switch is
arranged to outpulse 7digits to the ccsa switch
to complete network calls to stations in that part
of the network. Qptionally, the s.-9 ESN nods nay
outpulse 10 digits to conplete off-network calls
via the CCSA switch as well.
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Calls Prom other
Private Networks

Requi rements for
Dialing Pauses
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3.20 An sL-1 ESN node is able to function as a
TTTN switch for calls froma TTIN The user ina
TTTN sequentially dials access codes to add trunks
in tandem

3,21 Calls from aTTTN do not require different
engineering than calls from a main PBX, Qher than
an sL-1 route data block option to arrange the
incomng trunk for TTTN operation. TTTN operation
;s currently supported by SL-1 and is not changed
or ESN.

3.22 Calls from a CCSA switch can be arranged to
termnate on an SL-1 ESN node or any other switch
which is part of the SL-1 Coordinated Dialing Plan
(cop). Current SL-1 CCSA trunk options can accom
modate this, Tie trunks froma CCSA switch mast be
provided to all switches in the ESN network (in-
cluding those that are part of the GDP) to be
accessible from the CCSA switch. An  unambiguous
nunbering pian enconpassing both the ESN network
and CCSA must be arranged, The sL-1 ESN node
routes calls in the CCSA numbering plan tO the
CCSA swi tch.

3.23 Wen outpulsing to main PBX and to a TTIN
the SL-1 ESN nodes are are occasionally required
to pause at various points in digit strings to
allow for trunk access and register attachment.,
Failure t0 pause causes digits to be mssed, calls
to be connected to wrong nunbers or |ost altogeth-
er.

3.24 The SL-1 ESN software can provide for pauses
foll owi ng trunk access codes in the NARS trans-
lation tables. The general rule is'that each trunk
access code outpul sed must be followed by a pause.
Ho wever,there are a nunmber of situations where
the pause is not required.

3.25 1A determning whether the pause is required,
one must consider:

) what type of PBX has beem reached in the
dialing

. uhat piece of equipment iS being accessed.

3.26 The situations where pauses are not required
are:

N the access code is for connecting a
step-by-step PBX to a step-by-step PBX
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e the access code is for connecting an SL-1
PBX to any other PBX, providing that subse-
guent pauses are not required

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

e the access code is for an automatic route
sel ection feature os 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 nore SL-1
switches. Wile the SL-1 ESN node need not pause
bet ween access codes for routing through the SL-1

switches, if it does not, a problem occurs at the
point Wwhere the pause is required. The SL-1
switches in the connection wll insert the proper

delay after the access code before resending dig-
its, However, the time spacing between digits Is
not nmaintained. The trailing digits "catch up®
with the leading digits. The tine delay required
after an access code is elimnated. To avoid this
problem the sL-1 ESN node should insert pauses

after each access code for this call routing.

Page 3-7
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1.01 The si-1* Electronic swtched Network (ESN)
is a private communications network intended for
use by large business custoners W th distributed
operating locations. (ESN | S described in
309-3001-100.)

1.02 This practice describes the mjor trans-
m ssion considerations that are takeninto account
when pl anni ng an ESN network. The ESN transm ssi on
objective is to provide transmssion guality com
parable to that tor public network calling. ghile
this objective can easily be met for on-network
calls, it is unreasonable to neet this objective
for tandem conbinations of public and private net-
work trunks, since this produces a connec-tion wth
i nherently poorer performance. However, the sacri-
fice in performance should be small enough to be
tol erable or unnoticeable. Noti ceably poorer per-
formance | eads to an excessive nunber of calls
pl aced by manual ly initiated bypass routing
through the Direct Distance Dial (DDD) network.

*SI-1is a trademark of Northern Telecoa Linmted

Page I
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2e TR&hSHISSION CONSIDERATIONS

Loss

- s . —— - - D o A AT Wk A D S A D D s ot D D e e W e e T AP e D A S W b < -

2,01 All voice connections between station sets
require two directions of transmssion for conver-
sation to take place, \Wwen the signal transmtted
in one direction is reflected over the other
di rectional path, the caller hears his/her ova
voice with a slight delay. The effect is perceived
differently, depending on the delay, as sidetone,

rain barrel effect, or echo. Two-wire facilities
require care in natching impedances to prevent
refl ections, Four-wire facilities do not generate
reflections thenselves, but do not elimnate the
reflection problem in built-up connections, since
there will be, in nost cases, 2-wire facilities to
the station sets.

2.02 The objection to echo increases with the echo
delay. The Via Net Loss (VN) pl an provi des an
increasing |oss depending on delay. However, the
| oss also reduces the received volunme, Limts are
placed on the anount of loss used to suppress
echo, #hen these linits are exceeded, echo sup-
pressor devices are provided instead of |oss,

2.03 The provision of good transmssion requires
the follow ng conprom ses:

e The need for sufficiently 1low (one-way)
loss in each direction to provide satisfac-
torily high received volusmes.

+ Minimam contrast in received volunes on
different calls,

e« The need for sufficiently high round-trip
| osses to ensure adequate performance from the
standpoint of suppressing talker echo, noise,
and near-singi ng,

2.04 The followng 1loss plan has been devel oped
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-t o-node trunks have a maxi mum | oss of
3.5 dB

? node-t 0- node tandem connections have a
maximum loss of 4.1 4B

Page 2-1
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Tandem Swi t ching

Trunk Routing
Rules

Page 2-2

. node-to-mai n trunks have a maximum loss Of
2.5 dB.

2.05 These loss objectives are net by installing
echo suppressors and reducing the 1loss to O 4B on
trunks when the objective loss is exceeded wth
VNL al one,

2.76 switchindiet work Tandem A public
network t andem swtch is usually collocated wth
the carrier facilities that serve the switch. Tan-
dem connections can be nade between trunks term -
nating at this sui tch ui t hout significant
degradation of transm ssion performance.

2.07 PBX Network Tandem-Syitching. A PBX netvork
tandem switch is usually | ocated on custoner prea-
ises renote from the carrier facilities that serve
the PBX switch. These carrier facilities are gen-
erally locate& at a telco switching center and
connected to -the pax switch by local |oop plant
(cable). If the telco switching center does not
hae |ong-haul carrier facilities, short-haul car-
rier facilities are used to connect to another
telco switching center which has these facilities.
Thus, a tandem connection made at the PBX switch,
can introduce the distortion of two |loop plant
connections and tuo carrier facility connections,
both avoided in the public network tandem con-
necti ons.

2.08 Trunk routing rules define the allowed con-
nections between node, nmain, tributary, and satel-
lite PBX switches. These routing rules are
summarized in Table 2-a,
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Table 2-A
TRUNK EFOUTING RULES

i To l l
I | {
| FRCH \ NODE MAIN TRI BUTARY SATELLI TE i
| NODE i Yes (Up Yes No No i
{ { to 4 links) Note 4) (Note 3) (Note 3) i
l i i
| MAIN i Yes (One Yes (One Yes (One |
i { Node Only) (No:: 1) Main Only) Maio Only) |
i i i
{ TRIBUTARY{ No Yes (One No No i
{ i (Note 3) Main Only) {¥ote 2) (Note 2) }
| ! |
{ SATELLITE| No Yes (One ¥o No }
i 1 (Note 3) Main Only) {Note 2) {Note 2) i
i i {
¥ ] | J

Notes:

1. Permtted for non-tandem trunks if the connected

main PBX switches are part of a coordinated dialing
pl an. Also, routes of this type already in place
when ESN is instilled may be allowed to remain. How-

ever, these routes should be eliminated as part of
network evolution, to support the dialing plan.

2. Routes of this type already in place when EsN is
installed wmy be allowed to remain. These routes

should be eliminated.as the network evolves.

3. This route is permtted by upgrading the tributary
or satellite switch to main swtch capabilities,

3. One-uay routes f rom nodes to maim PBX

not restricted,

switches are

Page 2-3






PRACTICE 309-3001-181%

3. TRANSMISSION PLANNING

-

Placement

of

Nodes

— - - -
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3.61 The planning of electronic sw tched networks
can be partitioned into four major tasks:

(a) Assess the current equipnent to identify
| ocati ons of nodes, and designate existing
equl pnent to remain 1IN place as nain, satel-
lite and tributary PBX.

(bp) Plan the tie tunk routes,
(c) Plan the network routing.
(d) Plan off-network call routing.

3.02 Network planning is both interactive and con-
tinuing, As each task is conpleted, previous tasks
shoul d be repeated to optimze the network desi gn.

3.03 The first decision is the choice of |ocations
for node swtches. {(In aost cases the network
planner is given little choice in this mtter, One
or nore obsolete switches nay already be earmarked
for replacenent, Oher switches which mght be
prime candidates for node capabilities are prohib-
Ited from replacement.)

3.04 wherever the network planner is given a
choice, the following transmission factors should
be consi der ed:

(a) Best transmission is obtained if the node can
be |ocated near a telco toll switching
center, to mnimze the | oop plant and
short - haul facilities between the node and
|l ong-hau. 1 facilities,

(b) The node should be near the mnmiddle of its
cluster of main PBXswitches, so most
mai n-t 0- node facilities fall in the
short-haul category,

(c) If earth satellite facilities are used exten-
sively, nodes should be |ocated near the
earth station facilities.

3.05 Once the nodes are designated, the remaining
PBX switches are designated as nain, satellite or
tributary swtches, Al swtches which have direct
trunk groups to a node are main PBX swtches.

Those SW tches which access a node via a main PBX

Page 3-1
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Tie Trunk Routes

Network Call
ing

Page 3-2

Rout~-

are satellite or tributary switches, depending on
whether or not they have incomng C.C. trunks.

3.06 Each pair of nodes in the network represents
a potential tie trunk route. Traffic consider-
ations and tariffs determine how many routes are
egjuipped and hou many truaks are required for each
route. In general, the objectives of |east cost
and best transmssion both dictate that the number
of tandem trunks required to establish any con-
nection be kept to a mninum 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 "highways®, With "feeder" routes, This
structure is efficient when alternate routing 1Is
not permtted, as for TTTN, but is not

efficient when alternate routing, as for EsN, is
supported. Thus, converting a large TTTN to an ESN
can have a large inmpact on permtted routings.

3.08 The direct and alternate routes to be used
for routing calls mustbe planned so that trans-
mssion can be evaluated on each route and appro-
priate controls established on individual trunks
to nmeet objectives. Tabl e 3-A gives the maximum
nunber of node-to-node routes which nmay occur in
networks of various sizes. The table establishes
the upper limts omn the nunber cf routes, to
ensure that no potential route is overlooked.
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Table 3-A
ROUTE COUNT TABLE

(naXIMUM NUNBER OF NODE- TO NODE ROUTES)

B e e A S A A TR D A A WD R AR P R WP D AP WP VG D WP N P T D S A TP WD D . W WD WP W WD W e G TG N Y A A T D A A D A A A S S TS S A T

2]

¥ ¥ - 1
I NODES: | 2 TRUNKS { 3 TROUNKS | 4 TRUNKS {
I DI RECT ROUTES| | N TANDEMj [N TANDEM| | N TANDEM |
} d [] T i 1 "
1 I 0 | 0 { 0 i 0 i
3 | [ ] ‘} {
\ 2 | 1 | 0 1 0 t 0 i
| i 1 + + 4
] 3 | 3 | 3 i 0 i 0 i
+ + .‘ : i !
4 | 6 | 12 i 12 | 0 §
k : ; + — 4
15 1 10 i 30§ 60 60 q
: - f .' ¢ i
{ 6 | 15 | 60 1 18C } 3560 i
5 1 | 8 -+ i
i 7 1 21 [ 105 { 420 | 1260 ‘1
+ ' 0 " Y 1
i 8 | 28 i 168 | 840 { 3360 i
T 9 1 36 | 250 i 1512 | 7560 h
Y
) [ | ] 1 T
i 10 ) 45 ] 360 j 2520 | 15120 |
oo 55 i 495 1 3963 1 27720 1
i 4
i 12 1 66 T 660 | 5940 | 47520 |
} 1 | ] ] %
Assunpti ons:

1, Each node has trunks to every ot her node,

2, all routes that do not include the sanme node nore
t han once arevalid, [In practice, the number of
valid routes is considerably less, since many of the
routes will Not makesensein a real work
environment,)

Page 3-3
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Transm ssi on
trols

Table 3-B

Con-

3.09 Transmssion controls are first established
for each direct trunk route; then tuo-trunk tandem
routes; then three-trunk tandem routes, and so on.
For each route, an Echo Suppressor (ES) control or
VNL valueis specified, ( applies to land cir-
cuits less than 1800 mles [2880 kn]; | onger | and
circuits and a.11 satellite circuits require echo
suppressor control,)

3.10 The required VNL valueis determ ned fromthe
round-trip delay, which depends primarily on the
type of facility and distance. Tabl e 3-B gives
approximate VNL values for varying distances %ai r-
line mles) 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. However, margin has
been added to accommodate average deviation from
direct routing,)

LOSS TABLE FOR LAND CIRCUIT

Page 3-4

| DI STANCE VNL |

1 Mles (km (daB) |

] 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

{ 1300 - 1600 (2080 =~ 2560) 3.C

{ 1680 - 1800 (2560 = 2880) 3.5
Note: Land circuits | onger

than 1800 mles (2880 km) and
all satellite circuits require
echo suppressor control.
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3.11 Tuo-Trunk Tandem Routes, Wherever two VNL
trunks are in tandem their VNL |osses 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 permtted. Normally, the higher
loss trunk s selected for echo suppression but
another consideration is the mnimzation of the
nunmber of trunks which must be changed to echo
suppressor control. Thus, trunks which appear most
frequently in high-l1oss connections should also be
considered prine candidates. Table 3-C suamarizes
this requirenent,

no action,
otherwise, change 1 trunk to E.S.
or prohibit t& s connection.

4 I 3 Y |
{ TRUNK 1] TRUNK 2} REQUIREMENT {
¢ 1 t 4
| E.S. { E.S. | No Action 1
t t + ]
i E.S. | VNL ] No Action {
i 1 f 1
] VNL { E.S. § No Action {
! L L . v
{ VNL i VNL { If total loss is less than 4.1 48,4}
| | \ \
| i i (|
| I I |
i 1 i 4
L 1 ] ¥ | |

3.12 Three-Trunk Tandem Boutes, For smaller net-
works, all three-trunk tandem routes should be
sorted and tested for proper controls. Por |arger
metwor ks, the nunber of three-trunk tandem routes
actually permitted is small in conmparison to the
nunmber of possible routes. Therefore, the nore
efficient approach is to sort out the permtted
routes and to consider only them

3.13 For three-trunk tandem routes, echo suppres-
sor combinations nust be considered as well as
total loss. Wenever a VNI tie trunk is connected
between two trunks with echo suppressors, that
trunk nust beequipped with echo suppressors, to
eglsu(rje that internedi ate echo suppressors are dis-
abl ed.

Page 3-5
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3.14 Table 3-D summarizes the transmssion contro
requirements for three-trunk tandem connections.

Page 3-6
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TRANSMISSION CONTROL BEQUIREMENTS
FOR THEEE~TRUNK TANDEM CGNNECTI ONS

- PP G A SN S A S G A S W T D D WA D N WP G S G WD WD b e W s A S s S e TS T AU A B Gy A A WD AR A A TP YR AN A S S P -

{TRONK TRUNK TRUNK TOTAL LGSS il
2 3 |F LESS THAN 4.1 4B IF GREATER THAN 4.1 4B |
i 1
E.S. E.S. E.S. No action required No action required
VNL E.S. E.S. No action required No action required
E S VNL E S Prohi bit this connection (preferred) or
change trunk 2 to B. S
E.S. E. S. VNL Noaction required No action required
VNL E.S5. W Noaction required Change trunk 1 or 3 to
E.S. or prohibit this
connection
E.S. VAL VNL Noaction required  Trunk 2 nust be B.S. or
prohibit this connection
VNL VNL E. S No action required Trunk 2 must be E.S. or
prohibit this connection
YNL VNL VNL No action reguired One or nore pust be E.S.

or prohibit this con-
nection

Note: wWhem a trunk is changed to echo suppressor (E.S.) con-
= a1l conFinations in which it appears nust be checked for
viol ations.

routing

Page 3-7
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O f-Network Call 3.15 The transmission properties of a call depend

Rout i ng to a large extent on the type of facilities (Table
3-F) over ghich the call is transnmitted. 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
PEEMITTED OFP-NETWORK CALL RClJTINGS

I ROUTE oFF-NETWOEK CALL DESTINATICNS PERMITTED 1
i |
b4 1 T ¥ 1 ¥ ' ¥ |}
\ | I I ! | i | OTHER ]
| PROM| VI A i vIa | ic.0. | FEX | ¥ATS | COMNCH i
i | l {STATION|TRUNK| TROUNK 1TRUNK|CARBIER i
i 1 1 1 1 1 } 4 i
[ Node ; | . Yes | Yes ; Yes | Yes | Yes |
| l { | | | \ | l
jTie |Node | !} Yes | Yes | Yes | Yes | Yes |
{ Trunk| | | | \ \ | |
| | | | | | | | |
jNode {Main i | Yes | Yes | Yes I No I No |
i | (Note) | ] { | | ! i
| L | | | | | i |
{ Node Main {Tributary | Yes | No | No { No { No |
| ! i or ! | l | | !
i i {Satellite | | i i | |
i | | I I ! | |
{Main 1Tributary| 1 Yes | Yes |} Yes | No § No |
i | or I | { | | | |
i {Satellitej I i i i | }
+ + 1 1 t i t t {
Note: OFf-netuork calls to C.0., or PEX trunks are allowed only
within local calling areas.,
s ¥

Page 3-8
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3.16 Private Netuork Facilities. Private network
facilities can be ordered from the |ocal telephone
conpany = and ot her conmon  carriers. (Although

facilities are ordered on a point-to-point basis,
the telco mustbe inforned of the overall planned
network and will generally assist in the design
and selection of facilities.) The facilities
which may be ordered from the tel ephone company
are:

(a) 2-wiren k s ,
TL 118/E (E&M Type | Signmaling)

TL 128/E (E&B Type |1 Signaling).
(b) 4=-dire Trunks.

e TL 31M/E (Type I Signaling)
« TL 32MyE (Type PI Signaling).

3.17 Several qualities of conditioning beyond the
#pasic®™ line quality are available, including: O,

c2, C3, c4, and pt, Condi tioning is the tolerance
on frequency response and delay distortion, GCener-

ally, the "basic®™ line quality is adequate for
voice applications, The conditioning is usually
required for voiceband data applications.

3.18 Table 3-F sunmarizes the requirenents for
ordering facilities,

PRI VATE NETWOBK FACILITY REQUIBEMENTS

i 1 i | SL-1
| FRCHM| TO | Faciiity REQU RED ’ CAERDS
|rtiode|T Node 1‘ TL 31M/E Interface i QPC237
| i }. (4-¥Wire E&M Type. I) |

I i | \

| Nodej Main { TL 31m/F Interface | QPC237
i | i (u-vire E&M Type 1) | QPC1
| i i

{ Main} Satellite! TL 11M/F or 7TL 12M/B| QPC/1

I | | (2-wire EgtM Type |) |

Page 3-9
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Page 3-1D

3.19 when telco facilities are ordered, the FCC
registration nunber must be provided, Different
interfaces must be ordered for non-registered
equipment. It iS acceptable to have registered and
non-registered equipment attached to the sane
facility, as well as to have a tie trunk between
telco and custoner-provided PBX equipnent, Vhen
ordered from a telco, the facilities are furnished
vith vNL loss, or O dB loss if echo suppression is
provided. %hen custoner-ovned facilities are used,
It is the customer's responsibility to insert the
YNL loss into the facility.

3.20 Public Network Facilities. Public network
facilities nust be ordered from the tel ephone com-
any. (A summary of these facilities is givenm in
able 3-G) The facilities nust be identified as
connecting to custoner-provided equipnent and the
FCC registration nunber nust be given. The facil-
ities ordered can include:

° PBX central office trunks

. PBX foreign exchange trunks, to specific
foreign exchanges

. PBX inward WATS trunks

) PBX outward PATS trunks

* O f-premse stations,
3.21 In addition, direct trunks to SPRINT and oth-
er comon carrier systens aay be ordered from

these service suppliers. These services provide
indirect access to the public network.
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Table 3-G
PUBLIC NETWOERK FACILITY EREQUIREMENTS

. D e D D Yy S A W e e W T S T S A TI D WS TIPS W W G W SR S WS M ST W W S A G S D W N D A S G T CE G A S e d N R A e e

SERVI CE BREQUIRED i FACILITY REQU RED

Local calling area | PBX -- C.O trunk

Calling area local to a PBX PEX trunk

di stant exchange

Wde calling area

Intra-state WATS outgoing PBX
W thin sane state

trunk

Calling area, all

Interstate WATS outgoing PBX
bordering states

trunk, Band 1

Calling area within USA,
Canada, bordering state
and beyond

Interstate WATS outgoixig PBX
trunk, Band 2 and higher

Non-Bel | services such as
SPRI NT or #scCI

Calling to major cities
in United States

e e A et G wwe e B Mmm e e e A e Mg G B O] —

{
l
l
|
|
|
i
|
!
|
si
|
i
l
i

q-—__*—.‘__’—--_—-—-‘-—
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4. TRANSMISSION PERFORMANCE

Voice Quality Per-
formance

4.01 The quality of a voice coapection made over
tandemed trunks is a function of the composite
characteristics of the trunks. Each trunk added to
the connection degrades the overall transmission
performance., Thus, some limits must be placed on
the nunmber of trunks permitted in tanden, as well
as which trunks may be connected.

4,02 To maintain adequate voice quality while at
the same tjime keeping the routing restrictions
from becoming unduly complex, ESN 1is partitioned
into two basic connection categories, each with
its own set of requirements. The coanection cate-
gories are:

. node-to~node
* node-to-main, satellite or tributary.

4,03 Node-to-XNode Connpctions. The restrictions
oh node-to-node connections are:

(a) Fo trunk has a loss exceeding 3.5 {B.

(b) No combination of trunks used for a valid
connection has a loss exceeding 4.1 4B,

{c) Split echo suppressors ate provided at each
end of each trumnk equipped with echo suppres-
sors. Each echo suppressor is enabled or dis-
abled by the SL-1 switch at its end.

(i) 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 connhection is pade

between tvo echo-suppressor coatrolled
trunks, thus meeting this requirement. Routes
with ‘one (or RmOreE) intermediate

non-echo-suppressor controlled trunks between
echo-suppressor controlled trunks are not
allowed »bvecause the intermediate echo sup-
pressor will not be disabled.

(e) Generally, no more than three tie trunks
should be connected 1iNh tandenm, (AD absolute
limit of four is impcsed between
echo-suppressor controlled trunks.) SL-1
software is arranged to disakbtle echo suppres-

page 4-1
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sors When it tandens 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, Satelliite or _Tributary Con-
nections, Restrictions on these tie trunks ace:

(a) The node-to-main trunk is nornmally a Iand
circuit not exceeding 250 mles (400 km). If
this objective cannot be met, the main PBX is
treated as a node for transmssion planning,
and t he transmssion planning of the
node-to-main tie trunk is considered part of
node-to-node transm ssion planning.

(b) The node-to-main tie trunk, if less than 250
mles, musthave a | oss not exceeding 2.5 dB.

(c) Main-to-satellite and mai n-to-tributary
trunks must have aloss not exceeding 2 dB.

Note: In some cases, the telco nay only be able
to provide non-VNL trunks which have a |o0ss
exceeding these objectives. If the loss is sig-
nificantly higher than VNL, the siL-1 suitchable
pad must be in the ‘*pad-out* node for con-
nection to these trunks.

4.05 ESN can route calls over private network
facilities to public network trunks, in order to
mninze toll chargqes. The public network has a
designed loss whi¢h does not take into account the
added loss of extending the call over private net-
vorkfacilities.

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 anmount of degradation aust be
kept small enough that the connection is accepta-
ble to nost users. This loss 1is restricted as
follows:

(a) Of-network |long distance connections are
only tobe established from trunks termnat-
I ng on nodes, Thus, the private network I|oss
added to the public netvork loss is limted
to:

e 4.1 4p for calls originating atnode sta-
tions
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. 6.6 4 for calls woriginating at min sta-
tions.

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

. 6.6d8 for calls originating at node sta-
tions

e 9.1 dB for calls originating at main sta-
tions.

4,07 Voiceband data nodenms are used to transnmit
data between private network Swtches. Cener al
guidelines on the expected performance of various
modem types for different ESN connections are pro-
vided here.

4,08 The guidelines are based on docunented trans-
mssion performance of Bell System private |ines
and actual measurenents of SL-1 and several netro-
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,

4.09 The probability of success in conpleting a

data call is based on an overall average of all
Bel| System private lines, A particular line or
group of lines may be nmuch worse ar much better

than the average, Therefore, the expected perfora-
ance stated here should be viewed as a general
i ndication only.

4.10 Tables 4=-a and 4-B specify the expected per-
formance for ESN connections with 1, 2 and 3
trunks in tandem  The percentage of successful
calls is given for a given nodem bit-rate. Table
4-A applies to nodems with Automatic  Adaptive
Equal i zers, and no significant i mprovenent is
expected with C or O conditioned lines relative
to the basic quality private lines. Using D% con-
ditioned Ilines gquarant eed | ower noi se) can
improve performance as shown in the table. For
nmodens W thout automatic {i.e., fixed) equalizers,
significant inprovenent can result from using C1
or ¢2conditioning over basic |ine Perfornmance
(see Table 4-B).

Page 4-3



PRACTI CE 309-3001-181

Table 4-A
PERFORMANCE 0OF MODENS &ITH
AUTOVATI C  ADAPTI VE EQUALI ZERS

moe! BI T RATE (Probability of Success) i

|
i NUMBER OF i
I TRUNKS CONNECTED BASIC c1, C2 D1 CCNDITIONING {4-Wire|
| IN TANDEM CONDI TI ONI NG Facility) |
;I 1 | 2403 bls (80% % 4803 bis (<BO%) ;
i 2 ! 2400 b/s (50%) | 4800 b/s (50% \’
| I
i 3 | Not EKecommended | 2400 b/s (50%) {
Table 4-B
PERFORNANCE OF MODEAS ¥ITH FIXED EQUALIZERS
] MODEM BIT RATE (Probability of Success) |
InonBES OF l
ITRUNKS CONNECTED  BASIC c2 c3 i
1IN TANDEM CCNDITIONING CONDI TI ONI NG CONDI TI ONI NG |
i ! | 2400 b/s (75%) | 2400 b/s (80%) | 2400 b/s (90%) }
i i !
i 2 | 2400 b/s (50%) | 2400 b/s (60%) 1 2400 b/s (75%);
i | | | i
} 3 | Not recomaended| 2400 b/s (509 { 2400 b/s (65%) {
I |
2
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5. MAIKTAINING TRANSMISSION PERFPORMANCE

A WD W W SIS MDD MNP NEm e AR i D = -

Transai ssion_ Test-
ing of Tie Trunks
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5.01 mMaintaining high transmission performance in
private networks requires constant vigilance on
the part of the network admnistrators. The expe-
rience in the Northern Telecom network denon-
strates that transaission performance degrades
over tinme. 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 assignnent of
equi pment to provide tie trunk service,

5.02 _Installation, After a tie trunk facility is
i nstalled, a transmssion test is perforned to
verify that the facility neets tariffed require-
ments, Only after the performance has been veri-
fied should the facility be turned up for service.

5.03 Schedul ed #aintenance. Schedul ed naintenance
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 maintemance. Followup to trouble
reports generated by users or software diagnostics
identifies various trunk problens in need of cor-
rection.

5.05 ESN switches have been provided with the
capability of accessing a quiet termimatjion Or
1020-Hz test tone at a renote ESN switch, These
capabilities permt testing of tie trunk trans-
m ssion performance. (Bead 553-2751-104 for fur-
ther information on sL-1 trunk transmssion
testing capabilities,)

5.06 Testing- Loss. The folloving test is pec~
formed at each end of each tie trunk, so that both
directions of transmssion are checked:

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

(2) Connect a transnmission level neter to the
*facility in®™ access jacks of the trunk under
test. Measure the level of the 1020-Hz test
tone. The permtted |l evel requirements,
based on a swtched-in pad node at the
far-end SL-1 switch, are given in Table 5-A.
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Table 5-A

TRANSMISSICN LEVEL RECUIEEMENTS

Page 5-2

}TRUNK  DpesiGN MINIMUM (dBm) MAXIMUM (dBm) |
JLOSS (dB) |
{ 0 -17.5 -11.5 i
| 0.5 -18 -12 i
] 1.0 -18.5 -12.5 }
{ 1 -79 -13 |
i 2.0 -19.5 -13.5 i
| 245 -20 -14 |
| 3.0 -20.5 -14.5 i
{ 3.5 -21 -15 1
T L ]

5.07 If the requirenent in Table 5-A is not net,
the fault nust be isolated to the trunk facility
or SL-1 equipnent, The following test aids in this

i sol ati on, Perform the test att each end of the

facility.

(1) From the nmintenance termnal, load the trunk
test overlay program and access the |ocal
test tone,

(2 Connect a transnmssion |evel meter to the
"equi pnent  oat” jack of the suspect trunk.
The level requirement is:

» For g@pc7t circuit packs: -15 dBm mininum
-13 dBm maxi mum

» For ¢PC237 circuit packs: -15.5 dBm mni -
mm -13.5 d4Bm maxi mum

5.08 1f the requirenents in (2) are not net at
either or both facility ends, corrective mainte-
nance nmust be performed, and the test repeated. |f
the requirement is net at both facility ends, the
facility supplier should be requested to perform
corrective naintenance.

5.03 Testing Noi_se. The following test is to be
perforned at each end of each tie  trunk, so that
both directions of transmssion are checked,
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(1) From the maintenance termnal, load the trunk
test overlay program and access the renpte
quiet termnation for the trunk to be tested.

(2) Connect a noise netes to the "facility ina®
access jacks of the trunk under test. The
noi se requirements are given ia Table 5-B.

TRANSHISSION NO SE REQUIREMENTS

i DI STANCE MAINTENANCE IMMEDIATE ACIION ]
j MLES (Km (dBrnC) (dBrnC) |
I 0-15 (0-24) 28 36

| 28 36

I 51-100 16¢82-1690) 29 36

| 101-200 (162-320) " 36

{ 201-400 (322-640) 33 40

| 401-1000 (642-1600) 35 40

§1001-1500 (1602-2400) 36 40

} 1501-2500 (2402-4000) 39 44

12501=-4000 (4D02-6400) 41 46

b

Note: Trunks with a noise measurement uithin the MAINTE-
NANCE category may be left in service. Trunks with a noise
measurenent uithin the IMMEDIATE ACTION category should be
i mmediately renmoved from service. In either case, mainte-
nance action should be pronptly initiated.

5.10 If the requirenents of Table 5-B are not net,
the fault must Dbe isolated to the trunk facility
or SL-1 equipment. The following test wll accom
plish this 1solation. Perform the test at each
end of the facility,

(1) From the naintenance terminal,-locad the trunk
test overlay program and access the [ocal
qui et termnation.

(2) Connect a noise meter to the ‘'facility out!

jack of the suspect trunk. The requirenent
Is that the noise not exceed 23 dBrnuC.
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5.11 If the requirement is not wmet at either or
both facility ends, corrective maintenance should
be performed o4 the appropriate SL-1 and the test
r epeat ed. If the requirenent is mnmet at both
facility ends, the facility supplier should be
requested to perform corrective naintenance,



PRACTICE 3€9-3001-181

6. TRANSMISSION CONSIDERATIONS FOR REMOTE NETWRK ACCESS
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Gai n

Gai n

Devices

6.01 One application of private networks is to
reduce toll charges on public network to public
network calls. The wuser in the public network
makes a local or toll-free (INWwATS) call to one of
the private netuork switches, then calls to an
of f-network destination via either the Direct
Inward System Access (pisa) feature or attendant
assi st ance.

6.62 The public netuork transm ssion plan does not
support tandeming of two (or more) connections.
Such tandemng inherently results from wusing the
private network to make a public network to public
netvork call. The 1loss 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 transmssion plan. Instead, gain is
applied on the access trunks, which are used
exclusively for incomng calls. The gain is
applied independently of the connection estab-
lished through the private network, Thus, the
amount of gain provided is a conprom se which
optimzes grade of service on the nore inportant
coRnections, but possibly degrades service on some
ot hers,

6.04 The gain required is bi-directional between
2-wire interfaces and is provided by devices
called repeaters. There are tuo types of suitable
bi - di recti onal gain devices: fixed and switched
gain. Fixed-gain devices are extremely sensitive
to inpedance msmatches at the 2-wire interfaces,
such msnmatches can cause Ooscillation. Switched
gain overcomes the oscillation problem but intro-
duces speech inpairnments due to the swtching
action,
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Fixed Gain

Voice-~Switched
@G n

Gin with Com-
pression

Page 6-2

6.05 Bi-directional fixed gain can be inplenented
either by an anplifier on the 2-vire path or tuo
unidirectional anplifiers in a 4-wire arrangement,
interfacing the 2-wire path through hybrids. Both
schemes are sensitive to the inpedances at the
2-wire interfaces. Adjustable mtching networks
are required to allow the device to Interface a
variety of facilities, The nore gain required,
the closer the inpedances nust be matched to the
interfaces in order to prevent oscillation or poor
transm ssion associated with near oscillation. The
I npedance at the interfaces is partly determ ned
by the inpedances of facilities switched into a
connection. Utimtely, those inpedances limt the
practical gain,

6.06 The voice-switched gain anplifier avoids the
stability problems Dby dynamcally applying gain,
Only one direction of transmssion can have gain
at atime, A loss equal to the gain is provided in
the opposite transmssion direction,

6.07 Gin is applied by nonitoring for speech and
applying gain in the talker-to-listener direction
when speech is detected. In the idle node, a snall
loss is inserted in both directions, Conpensation
for inpedances is required in order for the direc-
tion sensing circuitry to function properly. Table
6-A conpares fixed gain and voice-suitched gain.

6.03 On sone connections, there is the possibility
that signal levels wll already be high and gain

may increase the' levels above FCC specified
limts. Sone nmanufacturers provide _conpression
options to guard against exceeding FCC [imts.

Speech  conpression ensures that signal |evels
W ll not exceed a specified maxinum -9 dBe gener-
ally. Wen speech levels, if anplified wthout
conpression, exceed that level, the gain is dynam
ically reduced so the -output |evel does not exceed
-3 dBm. The -9 dBm limt is specified in FCC
requirenents.

6.09 Gain with conpression is possible on both
fixed gain and voice-svitched gain repeaters and
does not change the adjustment procedure.
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COHPABISON OF FI XED GAIN AND VOICE-SSITCHED GAIN

P T T L X ¥ X Fresenem e T R T S R R W R R L Rl R A R T L L

FI XED GAI' N

-y

VO CE- SWTCHED GAI'N

e aan =

Does not degrade speech by gain @Gain switching action may degrade

svitching action. speed.

Rust pernmanently attach to a flay be swtched into connections
trunk and be adjusted for its as required, butis affected

I npedance, soneuhat by facility inpedance,
Not sensitive to voice |evels, Hay require voice activation

Ray oscillate under

ci rcunst ances.

adj ustnment to provide required
sensitivity.

certain "gnconditionally® stable.

"Transparent" to voiceband data Must be switched out for voice-

and DTMF signaling,

band data. Ray inpair DTMNF sig-
nal i ng.

—_+

Reconmendat i on

Adj ust nent

6.10 when the reguired test equipnent is available
and the'type of facility provided by the telco is
known, fixed-gain unitsshoul d be used because the
performance is superior. However, Suitched-gain
units should be wused where the required trans-
mssion performance is not so critical, or the
more conplex alignnent procedure for fixed-gain
units cannot be performed.

6.11 The gain should initially be set to 6dB in
each transmssion direction, This value of gain

IS a conprom se between optimzed grade of service
and practical considerations to avoid oscillation

and other transmi ssion inpairments, Based on expe-
rience, the gain my then be adj usted to greater

or less than 6 dB.
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Application to
Trunks
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5.12 To mnimze the effect on the overall trans-
mssion plan, the gain units should be installed
only on trunks which are used to access the net-
work primarily for calling via tie trunk facili-
ties or to off-network desti nations. Calls
originated on-network are to be Dblocked frost
accessing these trunks.

6.13 Arrange one-way incoming DISA c.0. trunk
groups, using ground start trunks. The trunks are
used for calling over tie trunks and off-netuork.
Calls termnating on the same PBX should be placed
via the attendant, o via DD trunks, if provided.

6. 14 #hen the DISA feature is equipped on DID
trunks, do not provide gain units. DD trunks
carry traffic both to station sets and the DI SA
feature, and gain is not desirable for the traffic
to station sets, Instead, a new ground-start C.O.
trunk group should be added and the DI SA feature
moved to that group. @Gain units can then be pro-
vided on that group,
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7.01 Following are definitions of the terms used
within this practice.

7.02 pBX__Central Ofice Trunks PBX Central
Ofice (CO trunks connect the PBX switch to the
central office which serves the PBX l|ocation. The
trunks appear as station lines at the central
office equipment.

7.03 Foreiqgn Exchange Trunk. A Foreign Exchange
(FEX) trunk provides a direct connection between a
PBX switch and a renote central office other than
the central office which serves the |ocation of
the PBX.

7.04 Wde Area Telecommunications Service, Wide
Area Telecomunications Service (WATS) provides a
bul k-rate service for incomng or outgoing toll
calls within  selected geogr aphi cal regions
{bands). A ®ATS trunk nust terminate on a central
of fice equipped to provide EATS, which may be the
office that woul d normally serve that customer, or
it my be a remote central office.

(a) Qutgoing W¥WATS. An outgoing WATS (OUTWATS)
trunk 1S used exclusively for autgoing
bulk-rate calls froma customer's PEX to a
defkined geographical area via the toll net-
wor K.

(b) Incoming WATS, An incomng WATS (IRWATS)
trunk is used exclusively for incomng calls
from 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 sinmultane-
ously, where the only method of separating the two
signals is by the propaga-tion directions. | npe-
dance mismatches cause signal energy passing in
each direction to mx wth the signa passing in
the opposite direction.
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4-dire Facility

PBX Types
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7.05 A 4-wire facility supports transm ssion 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 mx together, A
facility is also called 4-wire if its iInterfaces
to other equipnent neet this 4-wire criteria (even
if 2-wire facilities are used internally) as |ong
as crosstal k between the two transmssion
directions is negligible as neasured at the inter-
face.

7.07 #ain- PBX. A pain PBX iS one which has a
Directory Nunber (DN) and can connect PBX stations
to the public network for both incomng and outgo-
inP_ calls. A main PBX can have an associated sat-
ellite PBX. A main PBX can be part of a Tandem Tie
Trunk Network (TTTN). |If the main PBX provides
tandem suitching for tie trunks, it is called a
tandem pBx. In the context of ESN, a main PBX has
tie trunks to only one node.

7.08 Satellita PBX. A satellite PEX has no direct
incoming connection from the public netwrk. All
incoming calls are routed from an associated nmain
PBX over tie trunks. This definition places no
restrictions on the handling of outqoing calls
from the satellite ppx. A satellite PBX can have
one-way outqoing trunks to the central office, in
addition to outgoing service on trunks to the nain
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 nmain PEX

7.09 Tributary PBX._ The only difference between a
satellite and tributary PBX is that the tributary
PBX hell(s direct incomng connection from the public
net wor k.

7.10 Jandam PBX. A tandem EBX is used as an
intermediate suitching point in a TTTN to connect
tie trunks together, in-addition to the usual PBX
functions,

7.11 ESN Mode _PpBx. An ESN node PBX is an SL-1
swtch equipped wth the node softuare package of
ESN. It perforns t andem sui t chi ng with
software-controlled alternate route selection to
bypass busy trunk groups.
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7.12 EsN_Ma.n PBX. An ESN main PBX is an SL-1
switch with the ESN mai n software package. |t per-
forns tandem sw tching betueen a node and public
network trunks, and between a node and the main‘*s
satellite and tributary suitches. An ESN main PBX
has outgoing tie trunks to only one node.

7.13 Tandem Tie_ZTrunk DNetwnrl. A Tandem Tie Trunk
Net wor kK (ITTN) IS a switched custoner net wor k
uhich uses tie trunks to interconnect PBX suitches
in different | ocations. Calls are routed between
the suitches byprogressive dialing of access

codes.,

7.14 Common Control _ Switching _Arrangeaments. A
Common Control oW tching Arrangement (CCSA) IS a
Bel | Systeia offering uhich divides equi pment
between PBX switches and tandem Swtches, (The
tandem switches are located on telco premses, and
perform only a tandem suitching function.) Net -
work calls by a user at a PBX suitch are nade by
dialing an access code (typically the digit 8¢
which connects ths wuser to the telco tandenm
suitch. The user then dials a 'l-digit nunber to
reach the desired station at another connected
swtch, Routing between tandem swtches is per-
formed under common control,

7.15 Electronic Switched Network, An Electronic
Switched Network (ESN) 1s a Northern Telecoa pri-
vate network offering which has a dialiamg plan
simlar to that used in a CCSA  However, tandem
switching functions are performed by PBX switches
| ocated on the customer's prem ses. Fewer
restrictions on tie trunk routes are required by
ESN than by the CCSA CCSA requires that at |[east
two tie trunks be connected in tandem to route a
call betueen a pair of PBX suitches. ESN uses one
tie trunk to perform the sane routing wherever
there is sufficient traffic to justify the route.

7.16 As an analog signal passes over a trams-
mssion facility, it encounters gains and |osses
which are part of the facility design and net out
to zero. For exanmple, a facility which uses a
cable may have |oss in the cable and may conpen-
sate for this loss by gain in one or mre

anplifiers. On the other hand, sone |osses are
introduced to inprove grade of service and are not
recover ed. The term Transmssion Level Point

(TLP) is used to discrimnate a gain or |oss uhich
is recovered from one which is not.
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7.17 TLP requires definition of a point in a tran-
smssion system as a reference |evel. Once this
point is defined, the reference levels at other
points can be derived. For exanple, the input to a
transm ssion system mght he defined as a -2 TLP.
Assune that the signal passes through a 10 dB
amplifier which conpensates for loss el sewhere.
The output of the anplifier is at a +8 TLP ([-2] +
[+10)). A -10 d4Bm signal at the input will be 0
dBm at the output. The same signal is -8 dBm0 (8
dB belowthe reference level) at the systems input.
It is also -8 dBm0 at the anplifier output, The
signal has the same level, referenced to the TLP,
because the ain in this case is offset by loss
el sewhere, and does not show up as gain or |oss at
the signal destination. A second exanple is a
transmssion system wth a 2 dB deliberate loss.
The input and output TLP*'s are -2. Asignal in at
-10 d8m i S -8 dBm0. The signal |eaves the system
with a level of -12 dBm, Oor -10 dBm¢. The differ-
ence in level, even though the TLP is the same, is
the loss introduced deliberately in the facility.

7.18 2-wire and 4-wire trunks in PBX networks are
usually -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 O 4B |oss,
an input signal of -26 dBm (which iS -10 dBm0), iS
received at a level of -3 dBm (23 dB gain) which
is also =10 dBad. This neans that |oss elsewhere
in th connection cancels out the 23 4dBin the
facility.
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1. DESCRIPTION

PRACTICE 553~2601-200

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
Periphera Equipment (PE) shelves in an SL-1 system.

1.02 The increased range enables the PE to be placed closer to the
dations it serves which In turn increases the sarving range of the SL-1
system.

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

e a wire pair with no repeaters or other interface (“In-House’ RPE)

o a digitd carier link meeting T1 specifications (such as Northern
Telecom's LD~1)

e amicrowave radio link (which meets T1 interfacing specifications)
o a fiber-optic link (which meets T1 interfacing Specifications).

Page |-l
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2. EQUIPMENT CONFIGURATION

Carrier System 2.01 A block diagram of the basic RPE system is shown in Fg. 2-l. A
1544 MB/s multiplexed digital carrier %%em (such as LD-1) or
microwave radio link is required for each RPE sysem. A maximum of
two network loops may be connected through two RPE carrier shelves
(one shdf a the locad equipment location and one a the remote
location). A complete RPE shelf (two network loops) requires four
digitd carier lines

Carrier Shelf 2.02 The same type carrier shelf for the RPE equipment is used a thee
local and remote locations. The QSD 6 (left-hand mounted) and QSD11 +
(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 digtribution box. All cables from carrier
shelves are connectorized.

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

2.04 Each loop reguires four cable pairs (two carrier lines) between the
carier shdf and the carier sysem for trangmisson and sgnding. 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
(tshf) location of the Office Repeater Bay (ORB) in the system (see Fig.

2.05 Each RPE system requires a 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 a both loca and
remote ends of the carier line is drongly recommended. This
effectively alows isolation of the carrier span from the SL-1.

2.06 An ORB provides the following:

e oan line powering

e eror monitoring

¢ fault-locate system access

¢ order-wire termination with DDD access

e line looping.

207 A typicd RPE configuration is shown in Fg. 2-3. Each RPE
Yo CabIE 10 e ST (oSS connect fenin via o NELASSE Cobles”
2.08 Carier shelves at the local equipment location and at the remote

location are connected to QPCS0 network packs and PE shelves
respectively via NE-A18QA connector cables (see Fig. 4-1 and 4-2).

Page 2-1
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2 MBaud Carrier Remote
cglc:mv interface Per SW
PCB! P
) QPCco9 - QPCE5
A
T T y
<< -<t<H
- cari << ‘ - <~<H ) >a
Network arrier . Office Car_rler PE
Pack Maint. Repeater Maint. Shitiass
QPC67 Bay QPCe7
aaf - > —
> - D>
A
/ i ) I
Local - iai [
Carrier 1.5 MBaud g;g:f:'r Carrier 2 MBaud
Buffer Conv Facilities Interface Conv
— QPCe3 - QPC62 QPC99 QPC66

RPE Carrier Shelf at SL-1 Location

Fig. 2-1
RPE Block Diagram

RPE Carrier Shelf at Remote Location

=» Circuit Packs

Page 2-2

2.09 Peripherd Equipment shelves at the remote location are connected
to the cross-connect termind via four NE-A25B connector cables in the
same manner as regular SL-1 PE shelves. See 553-2YY1-210, -215 for
cabling and terminating indructions.

2.10 Two network’ loops connect to the carrier shelf and they can each
serve a maximum of four PE shelves. Circuit pack postions 1 to 4 and
5to 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 QPC6E5
(remote) packs. All circuit packs have desgnated dot positions on the
carier shelves, and they must be kept in these postions to function
properlg(.);’he QPC62 and QPC99 packs have option switches on their
circuit boards. (See Fié; 4-4 and 4-6). Circuit pack handling procedures
are described in 553-2001-205.
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Approx.
f
(a) Office Repeater Bay at Locai End (Fgggﬂgt )

< O<tF——-"9PDG——
Local g —< L :] > D< Remote
Equipment B Order Wire Equipment
Fault Locate Pair
L 70 mi {112km) >
Approx. Approx. -
—» 750 ft. 3000 ft.
(b) ORBatCO |(228.6m) (9144 m)[*—
Dt
Local ~>< - g o< o Remote
Equipment oW 8 QW Equipment
FLP FLP
Approx. Approx.
—®1 750ft. [ 3000 ft. A
228.6 mll (9144 m) pprox.
(c) ORB at ( :
Remote End {2;2(_)51(:;1) ]
F—e—Da—p——D< «
Local < —D>F—-D< —D< 0 Remote
Equipment ow R Equipment
B
FLP
Approx.
750 ft. <
(228.6 m) Approx. Approx.
3000 ft. Approx. — t«— 750 ft.
{d) %Rd8 at Both (914.4 m) 6000 ft. |-—— {228.6 m)
nas (1828.8 m
g <—
Local 0 —D<G—D<E < < 0] Remote
Equipment R ow R Equipment
B
FLP
Fig. 2-2

Possible OR6 Locations in RPE System
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RPE at SL-* Location RPE at Remote Location

Loop x . v QsD11 RH Mount (or
00D QSD6 LH Mount)
/ M A Carrier Shelf
{ 1 {
i |
0] Distr. Distr. ¥
E ajajaiajaiajajajaja Frame Frame Qle Q||| [Q|Q|Q
pwe 120y | PP |PPIP{PIPIPIPIP Pwrl-»Q plplP|PlP P P B A H
rp _jClc|clcicicic|ciclc ra . lclefc|clc|c|c]c]c]c
Clel6{6lol6i6]|6|9|6|8 —$ 0 ¢ 0 6|l6|6|9|6|6|6]9]|6]3
3/ 2(6{9(3[2|6|9]7|5 R 5|2|8|8[5|2|6]|3]7|3
3
B
112{3|als|6|7]8|9{10] | —* +—e 9 g 112[3]4]s]6]7[8]9]10
N\ J/
Designated Pack Positions
L r
P
(Loop X) (LOOP Y)
—— :
‘ Dﬁs"-‘"a‘e" NE-A18QA Cables
etwork
to PE Shelves
Loops—» X | Y Packs
SL-T Netwk Shelf
Fig. 2-3
Typical RPE Equipment Configuration
-» Emergency Transfer 2.12 Desgnated 500-type Sets are cross-connected through emergency

transfer units to outgoing trunks a the remote location. The sets are
connected to these trunks when the normaly operated relays of the
emergency trandfer units release as a result of any of the following

¢ loss of -48 V carrier shelf power

e |oss of -48 or +10 V (under control of the QPC84 Power Monitor
circuit pack)

¢ Carier falure (network loops are controlled independently)
® manud operation of emergency transfer switch on consoles (Note)

e manua 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

CABINETS 3.01 Standard SL-1 cabinets are used to house RPE equipment. A
QCA8, QCA37 or QCA74 cabinet is required at the remote location toeq
provide power for the QBL14 power distribution box that powers the
carier shelves A QCA6, QCA8, QCA23, QCA37 or QCA74, cabinet
Lnay be used a the loca location to house the QBL 14 power distribution4

OX.

3.02 RPE carrier sheves may be ingaled in a%OSL-l cabinet (except
QCAB0). They must be within 12.5 cable feet (380 mm) of the QBL-14
power distribution box.

CARRIER SHELVES 3.03 The following carrier shelves are available;
o QSDS6 left-hand mount shelf
e QSD11 right-hand mount shelf.
3.04 Purpose. The carrier shef 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 QPC85/QPC190/ 5/12-Converter 1 per shelf (Note)
and QPC355 _ _

Remote PC67 Carrier Maintenance 1 per shelf
QPC62 1.5 M Baud Converter 2 per network loop
PC66 2.0 M Baud Converter 2 per network loop
PC99 Carrier Interface 2 per network loop
Local QPC63 Locd Carrier 1 per network loop
only Buffer
Remote QPC65 Remote Periphera 1 per network loop
only Switch

Note: QPC190/QPC355 drcuit packs can only be used in QSD11B series B and QSD6B series B
shelves or QSD11C and QSD6C shelves. QSD11B series A and QSD6B series A shelves only work
with a QPC85 circuit pack. Usng the QPC190 in the earlier vintage shelves will damage both the
QPC190 itsdf and the QPC99 (Carrier Interface).

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

3.06 Location. Any PE shdf podtion in a cabinet must be within 12.5
cﬁaglgq;tf(%oo mm) of the QBL14 power digtribution box that powers
t .

Page 3~-1
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PE SHELVES

LOCAL CARRIER
=+ BUFFER -~ QPC63

1.5 M BAUD
CONVERTER = QPC62

2 M BAUD CONVERTER
- QPC66

CARRIER INTERFACE =
QaPce9

Page 3-2
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3.07 Features. Carrier shelf festures are as follows:

e ged and duminum congtruction

o printed circuit backpand

e fully connectorized power and sSgnaing connections

e internationa rack mounting standards {19 in [ 483 mm 3 )
o gpproximate weight: 35 lbs (15.9 kg) fully equipped.

3.08 Left- or right-hand mount shelves are used. See 553-2001-150 for
thelr 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 o thet its frame relaive to

the outgoing data frame is equivdent to tha returning from a

Beripherd_ buffer. Relays line datus information to the processor.
ecodes line control information from the processor.

3.10 Quantity. One for each network loop connected to the carrier
shdf a the locd equipment location.

3.11 Location. Podtion 1 and 5 of the carier shdf a the loca
equipment location. Postion 1 for the first network loop connected to
the shdlf; postion 5 for the second network loop connected.

3.12 Purpose. Converts an SL-1 loop into two carrier loops. Contains
switch-sdectable line equdizers.

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 locd shelf, one
in the remote shdf.

3.14 Location. Pogtion 2 for the first network loop; postion 6 for the
second network loop in each carrier shelf.

3.15 Purpose. Converts two carrier loops into an SL-1 loop.
3.16 Quantity. Two for each network loop, (one in the locd and
remote carrier shelves).

3.17 Location. Pogtion 3 for the first network loop, and postion 7 for
the second loop in each carrier shelf.

3.18 Purpose.

(@ Contains two carier line receivers with 7.5 dB pads built in.
Converts the bipolar line signds into TTL levd signds. Provides
fadlities for LD-1 carier looping, monitors system, and invokes
emergency trander if carier fals.



PRACTICE 553-2601-200

(b) Contains an option switch on its circuit board. In circuit packs of
vintages F and subsequent, the -7.5 dB pads are switch sdectable.
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 additiona 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:

e DC ison the Fault-Locate Pair and TRIOS present

. (DC ;s on the Fault-Locate Pair and excessve Bipolar Violations
BPV

e TRIOS present.

() The later vintages aso have a ROUT jack for each channe to dlow
atest sgnd to input into the sysem. A Manud Loop Back (MLB)«
switch 1S dso added to dlow Ioo?lng of the system for faut
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. Pogtion 4 for the first network loop and postion § for
the second loop in each carrier shelf.

CARRIER 3.21 Purpose. Contains an_M-type (3017 Hz) fault-locate filter for
MAINTENANCE = fault-locate testing in the LD-1 Ssystem, dc detection circuitry for the
QPC67 fault-locate pair, and carier loopback relays to facilitate software

maintenance testing. Terminates and gives access to the order wire pair
via ajack and binding posts on the faceplate.

3.22 Quantity. One in each carrier shdf.

3.23 Location. Podtion 9 in the carier shdf.

5/12-V CONVERTER = 3.24 Purpose. Converts -48 V dctoi- 12 V and + 5 V dc for the
QPC190/QPC355/ carier shelves.
QPC85

Caution: QPC180/QPC355 circuit packs can only be used in
QSD11B series B and QSD6B series B shelves or QSD1C and
QSD6C shelves. QSD11B series A and QSD6B 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. Podtion 10 in each carier shdlf.

REMOTE PERIPHERAL 3.27 Purpose. Each SL-1 loop a a remote ste has a Remote
SWITCH PACK < Peripheral Switch associated with it. The card provides:
QPC85

e Shdf, card and line enables plus the bypass hit to the shelves it
serves a the remote Ste.

Page 3-3
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CABLES

QBL14 POWER
DISTRIBUTION BOX
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¢ Cydic scaning of the teminds it serves for incoming sgnaling
messages

e Monitoring of time dot O for outcoming (from Peripherd Signding
Card to BPS or terminal) messages

e Asmhbling ingoing (RPS to PS) messages
3.28 Quantity. One for each network.

3.29 Location. Podtion 1 and 5 of the remote carier shdf for the
first and second network loops respectively.

3.30 The following cables are used in RPE inddlations:

o NE-A18Q to interconnect the loca carrier shelf to a network pack
and to SiJ[:(talefrconnect the PE shdves to each other and to the remote
carier )

o NE-A25B cables are used to connect jacks C and D of the loca and
remote carrier shelves to the cross-connect terminal and to connect
jacks A, B, C, and D of each PE shdf to the cross-connect terminal.
(See Fig 4- and 4-2.)

3.31 Purpose. Didributes -48 V to a maximum of 4 carier shelves.
Equipped with circuits to provide a low voltage (-42 V) disconnect.

3.32 Quantity. One for every 4 carier shelves.

3.33 Location. Above the QUX3 er distribution unit or above the
QBLS5 power digtribution box in a QCA$ cabinet. May aso be ingtaled
in a QCAG6 cabinet above the QUX1 or QBL3 units. In QCA28 and
QCA37 cabingts the unit can be mounted in any unequipped shdf
location.
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4. ASSEMBLY AND INSTALLATION

Chart 4-1

4,01 RPE may be shipped fully assembled in PE cabinets, or shelves and
circuit packs may be shipped individualy packaged for ingdlation in
exiging PE cabinets.

402 Refer to 553-2001-205 for the unpacking and handling of
equipment before starting inddlation procedures. When new cabinets
are to be indtadled, refer to 553-2YY1-210 for grounding and power
requirdements and wiring diagrams, cabingt inddlation and ingpection
procedures.

4.03 Charts 4-1 and 4-2 give the ingalation and cabling procedures for
RPE shelves a the local and remote equipment locations respectively.
Chat 4-3 provides the remote darm indalation. Fig. 4-1 and 4-2
illugrate RPE shdf cabling.

4.04 Sets, consoles, and add-on-modules are installed and connected as
described in §53-2YY1-211 and -215.

LOCAL RPE INSTALLATION

STEP PROCEDURE

Ingal QSDé6 or QSD11 (left-hand or right-hand mounted) carrier shelf with no circuit
packs inserted. (See 553-2YY1-210 for shelf indalation procedures)

Install an NE-A18Q cable from carrier shelf connector jacks E and F to each network
pack (Fig. 4-1).

I(nstail t\é\;o NE-A25B cables from shelf connector jacks C and D to cross-connect terminal
Fig. 4-2).

Insert QPC85, QPC190 or QPC355 5/12-Converter pack (depending on shef vintage) in
position 10 of the shelf.

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 associated shelves.

Perform cabinet ingpection procedures (see 553-2YY1-210) if a new cabinet was ingalled.

If there is no existing RPE equipment, then it is necessary to indal a QBL14 power
drI]fStl‘lbut_IOH box (see Fig. 4-3). Refer to note a end of Chat 4-2 for trip circuitry
Information.

Ingal 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 shdlf.

Page 4-|
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Chart 4=1 Continued
LOCAL RPE INSTALLATION

STEP PROCEDURE

10 Check option switch settings and header pin strgpping on QPC62, QPC66 and QPC99 packs
(See  553-2201-211).
11 Insert Al other circuit packs in their designated postions. (See Fig. 2-3.)
Chart 4-2

REMOTE RPE INSTALLATION

STEP PROCEDURE

—

10

11
12

Page 4-2

Ingdl QSDé or QSD11 (left-hand or right-hand mounted) carrier shelf.
Ingdl (left-hand or right-hand mounted) PE shelves.

Ingtall two NE-A25B cables from carrier shelf connector jacks C and D to the
cross-connect termina (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).

Ingtall four NE-A25B %e pe cables from jacks A, B, C, and D of each PE shdf to
cross-connect terminal. 553-2YY1-215 for designations and terminating procedures.

Perform cabinet ingpection procedures. See 553-2YY1-210 if a new cabinet was indalled.

If there is no exising RPE equipment, then it is necessary to indtal a QBL14 power
digtribution box (see FHg. 4-3).

Ingtall 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 QPC8S, QPC190 or QPC355 pack (depending on shelf vintage) in shelf postion 10.

Caution: The QPC190 and QPCS99 (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). 0 P pping P
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Chart 4-2 Continued
REMOTE RPE INSTALLATION

STEP PROCEDURE

13 Insert dl other circuit packs in their designated postions. (See Fig. 2-3.)

Note: QBL14 Power Distribution Box located in the Remote Peripherd Equipmente

(RPE) contains undervoltage detection circuitry that trips the input circuit bresker

when the dc input voltal;Je drops beow -42 volts. This circuit prevents the RPE from
ol

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 bresker to trip. This interruption keeps the power to the
remote RPE equipment off when the ac power source is restored.

In this dtuation (no battery baqktzﬂo) the trip circugtgi can be dissbled by removi

the sngle wire from the D termina on the input bresker of the QBL14 (See Fig.4-8).

;)I'h(?< disconnected end should be wrapped with insulating tape and the wire dgFeesed
ack.

The foregoing adso ziﬂolies to the QBL14 used with the loca carrier shelves if reserve
battery is not indaled a the main location.

Page 4-3
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{Loop) X
~+———— QSD6 (or QSD11 Right Hand Mount)
Carrier Shelf
Note — PWR
(Loo
To Cross-connect Terminal
y via NE-A25B Connector Cables
Note —am}

[1 6178 19]10 13]14
QlQ|Q|QiQ|Q|Q
P|P|P|P|P|P|P
c|c|c|]c]c]|c|c
50 [50 |50 | 50| 54| 55|53
glfalla}lzlzlle

/ A

P

Loop
| 11 12 13 14 15 Address Common
| 03 04 05 06 07 Number Equipment
Shelves

l“’ﬂ

112 3 41]15]|6 9 (10 11|12 ) 13|14

QIQIQIQ IR IR IR R R R
P b PPP PP | P|P [P
C Cc Cc Cc Cc C C C c C
50 [ 50|50 | 50 | 50 | 50 |50 |54 |55 | 53

—» Note: NE-A18QA cables are available in the following lengths:
1,2, 4,10, 15, 20, 25, 30, 35, 40, 45 feet
(3,6,1.2,3.0,46,6.0,76,9.1,10.7, 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)

0 QsD3
JPeripheral
p /K] Shelves

= Terminating
Plug in
Last PE Shelf

{Note 1) of Ntwk Loor

teg--Typical
Connector

NE-A18QA —
Network
Cable Loop X
- [ﬁ -—— QSD6 (Left-Hand Mount or
Y E QSD11RHM) Carrier Shelf
0 ni" ﬂ <— Pwr (To Fig. 4-3)
b
NE-A18QA
Cable to O
First PE Shelf
of Loop Y 0 ] NE-A25B Cables to Cross-connect Terminal
LA

Note 1: NE-A18QA cables are available in the following lengths:
1,2, 4,10, 15, 20, 25, 30, 35, 40, 45 feet.
(.3,.6,1.2,3.0,46,6.0,7.6,9.1,10.9, 12.1,13.7m)
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
PEshelves

Fig. 4-2
Remote End PE Shelf and Carrier Shelf Cabling
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First RPE Carrier Shelf PWR BK
= To Cabinet

Gnd Bus

12-1/2 ft (3.30 m) Red Wire —»
Provided for 52-V Supply

To Nos 2,34
Carrier
Shelves

_

Input 4 Carrier Shelf
Switch Switches 4t (1.21 m) Red W
.21 m) Red Wire (Feeds
[] 01 [23 30 9 From Left Side of Box For
FA Fuses Right-Hand Mount)

(o] (o] (o] (o]
QBL 14 Power Distribution Box

+ To Cabinet Gnd Bus (Move
2 ft {.60 m) BK > Lead to Term 5 of TS1for
Wire Supplied L—48-V Right-Hand Mount)

To Next QBL14 Unit

QBL 14 Unit (Left-Hand) Mounted Above
QUX3 Power Distribution Unit

TS1
(Located on Left Side of QBL14)

Illlr

1

6 38 Y e To Next QBL14 Unit

- To Cabinet Gnd Bus {Move
Lead From Term 2 of TS2)
=» To RPE Carrier Shelves

Right-Hand Mounted Above Nos 1,2,3,4
QBL5 Power Distribution Box

Fig. 4-3
QBL14 Power Distribution Box Wiring and Connections
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QPC62 1.5 MBaud Conv Pack

ﬂ‘-LED

d-‘——LED

6V

9 |

S

Header Pins CARS8 CARA

T 7 3 £- - - - - 3

Note 1: If circuit packs are QPCG62E 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.

Note 3: QPCB2E ot later vintage circuit packs must be
provided for M, MS, N, N(QCA986), XN, XN{
XN{(QCA97) and S Meridian SL-1.

Note 4: If OPC50K or later vintage is inserted in any

system for RPE loop, QPCB2E or later vintage
must be used. X%

Note: Refer to 553-2201-211 for switch settings.
(111. 835)
Fig. 4-4
QPC62 1.5 M Baud Converter Pack Option Switch and Header Pin Locations and Settings
Page 4-7
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Ff

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 QPCG6C or earlier vintage,
insert the U-link between header pins 2 and 3.

Note 3: QPCB6D 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 QPCB0K or later vintage is inserted in any

system for RPE loop, QCDB66D or later vintage
must be used.

Connector

Header Pins

L% 12 3
{1ll. 1098)
Fig. 4-5

CIPC66 2.0 M Baud Converter Pack Header Pin Strapping

Chart 4-3
REMOTE ALARM INSTALLATION

In an RPE inddlation, a power failure a the remote end cannot be detected at the locd end. To
overcome this, a wire _Ip(;ir can be connected from the remote QPC84 power monitor to the darm ir]|out
of the local QPC84. This can be used to generate TTY and/or visud darm indication of power falure

a the remote end.

The procedures in this chart refer to Pig. 4-7.

STEP PROCEDURE

1 Using procedures given in 553-2YY1-210, ingtal connector cables (NEA25B or equivalent)
from the P10 plug of each remote QCAS to the cross-connect field.

2 Instal and designate a NEA25B (or equivaent) connector cable from the cross-connect
termind to the main location.

3 At the man location, connect the two darm leads (via the cross-connect termind) to a
customer provided darm with provison for audio indication of remote power failure.

4 Connect 2 leads from the main alarm to TS3 of the QCAG (L system), QCA10 (VL system),
QCAZ23 (LE system), QCA24 (VLE and XL systems), QCA28 (A system), or QCA37
(SL-1M system).

Page 4-8
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QPC99 Carrier Interface Pack.

’ <«—LED
Option
Switch
On
Off
123456

Pad Switch
On

78910112

)

Note: Refer to 553-2201-221 for switch settings.

{11i. 836)

Fig. 4-6
QPC99 Carrier Interface Pack Option Switch Settings
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553-2601-200

Remote Equipment

Cross-connect ‘
Field

Local Equipment

v ‘ |
QPC84 Normally | | Customer-Provided
{Note 1) Open Alarmi
510 _Fl10 Piug | | .
QCAS8 + | A X
Cabinet - It
QsD10 [
Power ﬁ
Converter | o
Shelf l |
| I
I
l '
Qpcsa | ! |
(Note 1) -QPCcg4 J
J10 PIO PluQL I J10 P_19 Plug
o N Normally
ocag - ] I:l:{ | | Open | I
abine v -
| Cabinet ToCO
QsD10 Remote
| Alarm
| ﬁ
|
QPCs4 l
(Noto 1)
110 L P10 Plug l
QCAS8
Cabinet C il ‘ Local SL-1
QsD10 :
Notes:

1. The QPCB84 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 563-2YY1-210 and -215 for connecting information.

Fig. 4-7

Remote Alarm Connection
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< QBL14

. b Input Breaker
Tape Terminal-’\\ )", (Rear View)
4

Fig. 4-8
Input Breaker of QBL14 Power Distribution Box
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5. CARRIER INTERFACE

PRACTICE 553-2601-200

LAND-BASED CARRIER

GENERAL
ENGINEERING
CONSIDERATIONS

CARRIER
SPECIFICATIONS

5.01 The SL-1 RPE hardware has been designed to interface with
Northern Telecom’s LD-1 carrier gpparatus which conforms to the T-I
industry standard. Therefore any carier system conforming to T-I
sgnaing standards should be able to interface with SL-1 RPE: Minor
differences in carrier maintenance can generdly be accommodated by
option switches in the carrier interface pack.

5.02 In addition to the T1 carier rules, the following rules aso apply:

® The distance from loca to remote equipment cannot exceed 70 miles
(112 km).

o Line repeaters are ered from the Office Repeaster Bay (ORB)
since no power is a/a?ﬂa?:)lle from the SL-1 interface. ¥

e The SL-1 interface with the LD-1 carier line contains an M-ty
fault location filter (3017 Hz) without levd of polarity options. T
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 characterigics

o The impedance presented to the SL-1 equipment should be 100 ohms
at 722 kHz.

e The tota disance between the SL-1 and the ORB or firs line
repeater should not exceed 750 feet (250 m).

o Cable, desgned for PCM or digitd dgnds, should condst of
in%ilvic)iually shielded twisted pairs (e.g., NE-750A to NE-759A~type
cables).

5.04 The SL-1 RPE is compdtible with carier fadlities having the
characteristics shown in Table 5-A and Fig. 5.
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Table 5-A

CARRIER CHARACTERISTICS

Line Rate
Signd
Output Leve

Output Pulse Width

Output Rise and Fdl
Time

Overshoot

Impedance
Output Jitter
Input Leve

Input Jitter

Interpulse Time

1.544 Mb/s (£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
equipment, the pogitive and negative output pulse heights are 3V +10%
?’ld the imbalance between the positive and negative pulses is less than

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
outdput pulse heights are 6 V +10% and the imbalance between postive
and negative pulses is less than 5%. With this configuration one of two
possible equdizers is inserted in the carrier line, in order to make the
total cable and e%Jaizer loss about 6 dB. This will provide the required
3V pulsss a the ORB.

The output pulse. width at haf pulse height is 324+ 30 ns.

Unbdance een positive and negative pulse width at haf pulse
height is less than +15 ns.

The output rise and fdl time is less than 90 ns.

The overshoot a 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 nomind impedance a the line interface is 100 Q.

The maximum jitter on the digita output Sgnd can be 30 ns RMS,

The pogtive and negative input pulse height will be in the range of 0.07
to 3V with a possible imbalance between positive pulses of 5%.

The system can accommodate a low frequency input jitter of up to 20 ns
RM %ak Jitter with frequencies above 2 kHz should not be more than +50
ns peak.

The time between pulses in adjacent time dots will be 648 +20 ns.
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* B

— — W=324= 30 ns — %— 400 ns Arl
1

Shall Not
- 204 <W +15 ns <354 Base Line Exceed 10%
To Peak Overshoot
Overshoot
Ax02<h<Ax04
54 < A=-03 <586V
tr, ti ’ <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 carier repeater located in the QPC99, it is not

necessary to use ORB’s and extra repesters between the local and
remote ends of the RPE if the distance between them is typicaly less
than 2500 f t (750 m). In this case the standard T-I procedures for cable
ingallation should be followed. Other congderations are as follows:

¢ The impedance presented to the SL-1 system should be 100 Q at 772
kHz.

e Unless the cable effectivdly separates transmit and receive pairs,
separatltla( cables for transmit and receive should be used to avoid
crosstalk.

. Brid&;&, taps and loading coils, and building-out capacitors are to be
avoided.

e Cable environment can & fect transmisson line ca?oa:jtmce and
resstance, causing inpedance mismatches and sgnd reflections. Cable
should therefore be clean and dry.

5.06 IRPE Maximum Distances. Permissble IRPE operating distances
depend on tota losses and noise between the local and remote locations.

(@ If separate cables are used for transmit and receive directions and
if no noise or crosstak from other Pa'rs or externd sources
reaches the sgnd pairs, the maximum dlowable loss a 772 kHz is

26 d@B. In this case the following gpproximate vaues apply:
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e 3200 ft (975 m) of 26 AWG wire
e 3800 ft (1158 m) of 24 AWG wire
¢ 5100 ft (1554 m) of 22 AWG wire.

(b) Table 5-B shows the operating limits when using severd 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 I m1)

WIRE 4 6 12
GAUGE
26
24 mw ((mH 2100 (640) o 10 (670)
22 3600 (1097) 3000 (914) 2700 (213)

(¢) If only one twin carier sysem and SL-1 equipment (eg., SL-1
sets, 500 sats) are used in the same binder group, the following
cable length limits goply:

® 2500 ft (762 m) of 26 AWG wire
e 2800 ft (853 m) of 24 AWG wire
e 3600 ft (1097 m) of 22 AWG wire.

(d) If other high trandent switching pairs are used in the same binder
group, the maximum ceble length is limited by LD-1 engineering
rules for high noise environments and the following worst case
limits agpply:

o 1900 ft (579 m) of 26 AWG wire
¢ 2100 ft (640 m) of 24 AWG wire
o 2400 ft (732 m) of 22 AWG wire.
MICROWAVE RADIO 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 sysem must aso meda the overdl limits for
land-based carrier systems and conform to T1 interfacing specifications.
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5.06 Distance Limits. As in land-line carier systems, the distance a
which the SL-1 can operate is governed by a time out in the peripheral

ﬁﬂdlﬂg cad of 1.5 ms when interrogating the Aoerlpherd uipment.
This ms vaue is the maximum tota rounc-trip time Iowable,
including propagation time and any delay introduced sgnd
processng a microwave deions The maximum distance dlowed is
given by the fallowing formula

Maximum Allowable Digance (miles) = (M X V-D)
2
M = maximum dlowable dday (ms)
V = propagation velocity (miles/ms)
D = any other processing delays.
5.09 Example: In the case of a land-line sysem, assume that the

maximum dlowable delal (M) is 1.25 msto give a safety margin of 0.25
ms. The ﬁropagatlon velocity of signds through wire is 115 miles/ms.

Assume there are no delays In the wstem Thus the formula
(MV-D) (1.25 x 115)—0
2 2

= 71875 or about 70 miles.
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6. CONNECTIONS

PRACTICE 553-2601-200

6.01 All cables except connector C and D cables of carrier shelves are
terminated and designated as described in 553-2YY1-215. Connector C
and D cables are terminated as shown in Tables 6-A and- 6-B.

6.02 Cross-connect wiring to QUAL emergency transfer unit as shown
in Fg. 6-1 and Table 6-R

6.03 Sets and consoles are cross-connected to PE shelves as described in
553-2YY1-215.

6.04 Connections for 500-type sets and trunks that connect through
emergency trandfer units are given in Fig. 6-1. A ring ground dart
button must be provided on these sats, if the trunks are ring ground
start,

6.05 RPE locadl and remote carrier shelves are cross-connected to the
digital 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.
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Table 6-A
CABLE C DESIGNATIONS
(Local and Remote Locations)

NETWORK CARD CONN C LEAD LEAD
LOOP POS PIN NO. CLR DESIGNATION
X 9 1 BL-W Ci
X 9 26 W-BL C2
X 9 2 o-w C3
X 9 27 w-0 c4
Y 9 3 G-W c9
Y 9 28 W-G @0
Y 9 4 BR-W C11
Y 9 29 W-BR C12
9 5 S-W OWT
9 30 W-S OWR
9 6 BL-R FLT
9 31 R-BL FLR
O-R FLWA
4 8 R-0 FLWB
4 33 G-R WFIT
4 R-G WFIR
910 25, GND
34 to 50 (see Notes) GND

Note: 1 These leads are grounded in the carier shelf when cable

connectors C and D are inddled in jacks C and D. They are cut off at

the MDF when cables C and D 'go directly to an MDF. Carier

tphrObI{/IeE)nFS are less likdy to occur when the cables terminate directly on
e :

Note 2. When cables C and D go to an intermediate cross-connect
termind, i.e, an SL-1 cross-connect termind, they are terminated at
tpat termina 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 CONN C LEAD LEAD
LOOP POS PIN NO. CLR DESIGNATION

X 9 1 BL-W C5
X 9 26 W-BL Cb
X 9 2 o-w o)
X . 9 27 w-0 C3
Y 9 3 G-w Ci3
Y 9 28 wW-G Cl4
Y 9 4 BR-W Cl5
Y 9 29 W-BR Cl6

S 5 S-W GND

S 30 W-S GND

4 6 BI-R PFX1

4 31 R-BL PFX2

8 7 O-R PFY1

8 32 R-O PFY2

9 8 G-R DCST

9 33 R -G DSCR

9 9 BR-R DETT

9 34 R-BR DETR

10-25
35-50 (see Notes)

Note: 1 These leads are grounded in the carrier shelf when cable
connectors C and D are inddled in jacks C and D. They are cut off a
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
termind, i.e, an SL-1 cross-connect termind, they are terminated at
tpat termind and extended to the MDF. These leads are then cut off a
the MDF.
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QUAL Unit QCAS8 or QCA37PE Console
PFJ5 Cable Cabinet P10 Cable
Leads Cable Leads Leads
Color Name Color Name
W-BL TCO @e———e—— B L -W XFE1
W-0 48V : S-R -48Vv
o-w 48V BL-BK -48V
W-G GND R-S GND
Console
G-W GND BK-BL GND @————————— BK-BL PFT
Control
W-BR TC1 :I S BL-BK ;  Switch
SL-w TC2
BR-W ALM1 j— i) BR-BK M
R-BL ALM2 Alm
Led
—@® BK-BR
W-S CONT1 @ 9
R-S PFT1 @ 2 J
- PFT
SR 2 «—— See Notes
BK-BL PFT3
BL-BK PFT4
BK-0 PFT5
0-BK PFT6
See Notes
BK-G PFT7
G-BK PFTS
BL-R CONT2 & L

Notes: 1 Typical wiring of 24 PFT stations (12 served and controlled by Loop X, 12 by Loop Y).

2. PFT stations served by PE shelves of Loop X must not be connected to the same PFT

Fig. 6-1

Each PFT1through PFT8 lead controls 3 stations, the bridging of thePFT1to 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.

circuits that provide PFT for stations of Loop Y.

@

@ Indicates installer provided wiring

PFT intercabinet and Console Cross-Connections {QUA1 shown)

Carrier Shelf
Cable D
Leads

Color Name

LOOP x
PFT
Control

BLR
R BL

Loop Y
PFT
Control

PFX1
PFX2

O-R
R-0

PFY1
PEY2
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-9 abed

g
~4@
29
m
-
[}
[1]
-2
[}
-
o]
%
o Local Carrier Local MDF Carrier Service Carrier Remote MDF Remote Carrier
g Shelf Facilities Centre Facilities Shelf
op
[(]
3 ci1e ® C| < cl ® ® C1 -4 c |1 o]
m
o Part of C2 & —@ 2 < c2 &———®@ c?2 < c2 c2 Part of
- Conn C. —ip» - Conn C
8 Cable Cle—— ¢ 3 4 c3 & @ C3 <4 c 3 c3 Cable
7]
6 Cle 9 c4 4 c4 & —e C4 4 c4 c4
§ C5 @ —ec5 > C5 o 5 > c5 c5
] Part of C6 @ ——C 6 - - - @- ® C6 > (o3 cé Part of
2 Conn D—3» -— Conn D
o Cable C7 @ ®c7 > C7 o o ¢ 7 P> c 7 c7 Cable
3
@ cs o # C8 »- cs @ #Cs > cs8 c8
co e ® C9 « C9 o——o C9 < c9 co
Part of Ci0 e e C10 < clo e———e C10—w—eg———cClo0 clo Part of
Conn C—ip] -1—Conn C
Cable Cll @ e C11 | Cll & o C11 4 cn cl1 Cable
Ci2e —o C12—-g¢——C12 &——9 C12———¢———Cl2 cl2
Ci3 e —e C13 - c13 e————e C13 ——p—————CI3 CI3
Part of Cc14 @ ® C14 —P- Cl4 @ ® Ci14 —- c14 cH4 Part of
Conn D—lp -¢!— Conn D
Cable Cci5 ® —8 C15 - Cis e ® C15 — Cl5 cls Cable
C16 @ ® C16 P C16 e ® C16 - cl6 clé

002-1092-£SS IDLLIVHd
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563-2601-200

Local End Service Centre Remote End
MDF CA Pair CA Pair MDF
Connections No. No. Connections
C1 cl
.y Note 1 44— Note 1 Lo
Czoj"i Noteg‘ Note'2 r" e C2

|

ca,, | <—— s c3

8] r
C4"=: <4+ —— e &
Note 2 i
05'1|: °e> > - v . re

r'.l |_I*
|

€7 ’12 »—o—P | Lr. Cc7
4 1

ro C8,. >——b L o
Carrier co Carrier
Shelf ";__\ ‘ < < r__," Shelf
|
C11 on : &4— 1 | -1 o c1
ci2 I, c12
o4l be————— /. : Le

1!

13,1 > - p LE,. C13
4

cia ki > P ! l.cu
1 1

cis, | > o p | | o C15
J {

cie ! > Le C16

Note 1: Receiving and transmission cable pairs to be entered in these columns.
Obtained from Switching Centre personnel and work order.

transmission to Service Centre from Local End.

receiving from Service Centre at Local End.

’—._ indicates recewing from Service Centre at Remote End.

transmission to Service Centre from Remote End.

Each set of cable pairs (joined by broken lines) is a separate carrier line (system).

Note 2:
—P—€ |ndicates
—— |ndicates
o—— ndicates
Fig. 6-3

Detail of MDF Cross-Connections (Local and Remote)
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Local End Carrier Shelf

PRACTICE 553-2601-200

Remote End Carrier Shelf

Lead
Name

Cable Wire Lead
No. Color Name
S-W OWT OWT
W-S OWR OWR
. BL-R FLT Shelf No. 1 FLT
R-BL FLR FLR
0-R FLWA —~——— > F LWA
R-O F LWB  timemene —— FLWB
-~
0-R F LWA Shelf No. 2 — [ WA
¢ (and all additonal shelves)
R-0 FLwB 3 be——» FLWB
~
A) RPE SYSTEM NOT EQUIPPED WITH ORB
yd
Sw owWT - —> OWT
0
W-S OWR = R > OWR
BL-R FLT - B - FLT
R-BL FLR <= | — FLR
C J
0-R FLWA F LWA
Shelf
R-0 FLWB 4—7“ No. 1 FLWB
G-R WFIT - WFIT
. R-G WFIR WFIR
-~
G-R DCST e — DCST
R-G DCSR DCSR
D
BR-R D ETT DETT
. R-BR DETR DETR
-~
0-R FLWA <= -3 WA
C Shelf No. 2
R-0 FLWB - (and other shelves > FLWB
~
P see note 4)
D R-G DCSR -e—- L ——» DCSR
~
B} SYSTEM EQUIPPED WITH ORB. ORB NOT LOCATED AT
LOCAL OR REMOTE END
Fig. 6-4

Maintenance Leads

Cross-Connections

Wire Cable
Color No.

SW
W-S
BL-R
R-BL
0-R
R-0

0-R

R-0

W-S
BL-R
R-BL

0-R

R-0

G-R

R-G

G-R

R-G
BR-R
R-BR

0-R
R-O
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Local End Carrier Shelf Remote End Carrier Shelf
Cable Wire Lead Lead Wire Cable
No. Color Name Name Color No.
S-W OWT - > OWT S-W
Ww-S OWR = %I (0] W R W-S
BL-R FLT B » FLT BL-R
R-BL FLR e FLR R-BL
C C
OR FLWA FLWA O-R
R-O FLWB 3 —— [ \WB R-O
G-R WFIT b \\/F|T G-R
R-G WFIR Shelf WFIR R-G

No. 1
G-R DCST - DCST G-R
R-G DCSR DCSR R-G
D D
BR-R DETT DETT BR-R
R-BR DETR DETR R-BR
_
c OoR FLWA <——— shelf > FLWA OR c
No. 2 - -
RO FLWB (and other FLWB R-0
shelves)
~
D L R-G DCSR L DCSR R-G D

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
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TRANSMISSION
QUALITY TEST

701 The following identifies the teding information for equipment+
associated with  RPE. -

(a) LD-1 carrier Equipment. Refer to 368-2101-200.

(b) Network Loops:
Load the Remote Periphera 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.
Enter Command SCAR L to switch primary carriers on loop L
Enter LOOP L again on TTY.

Note: Any connection memory or channd faults detected result in
the affected channd being dissbled. Refer to Program 30 to
interpret outputs.

(c) 500/2500 Sets, SL-1 Sets, Attendant Consoles and Add-on
Modules. Refer to 553-2YY1-310, -305 and -300 respectively or
553~-2YY1-315. |

(d) Emergency Transfer Stations and Trunks. Manudly invoke
emergency transfer by operating the emergency transfer switch on
the teceplate of the QPCM pack. orm an outgoing and
incoming cal to each dation.

Note: If outgoing trunks ae ring ground dat, momentarily
operate the ground start button on the 500-type st after lifting
the receiver 1o get did tone.

7.02 The Remote Peripherd Equipment Diagnostic Program 33 should ¢
be included in the midnight routines for any system having RPE. -

7.03 Figure 7-1 shows the monitoring facility built into the QPC99
Carier Interface circuit pack. Usng these facilities, transmisson quality
should be tested when the ingtalation is complete.

7.04 There are 4 jacks on the front of the QPC99:

e ROUT A and ROUT B are input jacks for chanes A and B
respectively

e« 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 st can be connected to a
MON jack at any time to test transmission quaity.

7.05 Transmisson may be checked by closng the MLP switch at the
rear end, ing'ecting a tes ggnd a the ROUT jack and monitoring the
output at atar end MON jack. This checks the transmission path in one
direction. The reverse tranamisson path should be checked in the same

way.
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SPAN LINE FAULT
LOCATING

Page 7-2

7.06 The typica repeatered line maintenance arrangement (Fig. 7-2)
includes a series of fault-locating filters and a fault-loceting cable pair
inddled in eech soan line One fault locating filter is used for dl
repegters inddled in a single housing _gmaximum_ 25 two-way repesters
in a dngle housing). A filter with a ditfferent audio center frequency is
indaled in each repeater housing in the span line.

7.07 The fault locating filter is a narrow band selective filter centered
a 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 dl filters in a span are connected to the common
fault locating cable par. This arrangement permits interrogeting each
repegter in a gpan from ather span termind using a test si?nd with an
audio frequency component corresponding to the center frequency of
the respective fault locating filter.

706 The fault locating test is peformed usng a Pulse Code
Modulation (PCM) line and re1c;eate_r test set (Lair Seigler Serra 415A
or equivdent), when a span line is producing excessve erors or a
fallure has occurred, and it is necessary to locate the defective repeater.
To accomplish the test, the line is removed from service and the test st
is connected to the line at the span termind. 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.

709 A saries 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 wdlofretﬁency component appears in the output of each r er
in the span. However, a portion of this dgnd filters through the
gopropriate associated fault-locating filter and returns to the test sat
over the fault locaing par. The amplitude of this tet dgnd is
measured on the dB meter and is a function of the performance of the
repester under the various test sgnd conditions. If a repeater has failed
completely, no test signa is returned to the test set. By changing the
audio-frequency component, each repegater in a span can be tested until
the faulty or margind repeater is located.
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N
A >
rd 3
S
> =
ROUT A MONA MLPA
| ~
8 >
e
i:
3
A A t__j
>
ROUT B MON B
MLP B
_— QPC99F -_L-
A
B
QPC67
A
R
B
A A QPC62
J f #
A <
-
1 MLPA
7
8 < < MLP B
S |
48
1 ]
Fig. 7-1

QPC99 Maintenance Jacks and Looping Switches
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Typical Span Line Fault-Locating Arrangement

M. Filter

{Note 1)

RPE
] Remote

(Note 3)

West Test Set East
VL Polarized Repeaters ORB E H L Polarized Repeaters
. A - L A - L
M. Filter Output {7 Input I
(Note 1)
{Note 2) l\V/ _| >._——
RPE D Vi de |—e | Ve -/, —» —
Local A + -
v - | — - <—¢
Fault Locate Pair
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:
« DC on Fault Locate Pair and TRIOS present
*DC on Fault Locate Pair and excessive Bipolar Violations (BPV)
« TR 10S present
Fig. 7-2
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1. GENERAL

1 .01 Remote Periphera Equipment (RPE) is a

hardware option avalable for the SL-1

stem. RPE is used to extend the servi ngLran e of

the SL- 1 to a maximum of 70 miles (112 km) from
the main SL-1 location.

1.02 A carier syslem 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 “T1” carrier
Specifications.

* SL-1 is a trademark of Northern Telecom Limited

@Northern Telecom Limited 1979
Printed in Canada

1.03 It must be kept in mind that the SL- 1 RPE and

the carrier conditute a unified sysem. The
firgt S't%?f of the fault-clearing o?rocedure should dedl
with identifying the locetion of the fault.

1.04 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 generd” 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 Peripherd
Equipment (PE) shelves.

2.02 A QPC50 network loop pack connects to an

RPE carrier shelf at the SL-1 equipment (local
en? and the PE shelves connect to an RPE carrier
shelf at the remote location (see Fig. 2-1). The two
carier  shelves inteface with "a 1.544 Mb/s
multiplexed-digital carrier g/siegjéwch asLD-1) via
four cable pars for sgndi trangmisson. The
two carrier shelves (one locd, 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 locd SL-1 carier shdf.

An ORB provides the following:
e Soan line monitoring

@ error monitoring
e fault-locate system access

e order-wire termination with DDD access

@ line looping.

Page 1
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Network

Loop
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RPE Carrier Shelf at SL-1 Location

PE
Shelves

2 MBaud Carrier 1.5 MBaud Remote
Conv Interface Conv Per SW
QPC66 QpPC99 QPC62 QPC65
1\ A
<< <
Carrier Office Carrier
Maint Repeater Maint.
QPC67 Bay QPC67
> >
>
1\
Y \
Loqal Digital .
Carrier 1.5 MBaud Carrier Carrier 2 MBaud
Buffer Conv Facilities Interface Conv
QPC63 QPCB2 QPC99 Qrces

Shelf at Remote Location

Fig. 2| — RPE Block Diagram
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3. FAULT DETECTION
OVERLAY PROGRAMS

3.01 Mog faults are detected automaticaly by
diagnostic routines that are provided on the
system  tape.

3.02 Program 45 (Background Signding Test) is
run continuoudy to test the sgnding paths to
al PE shdves

303 Progran 33 (RPE Diagnostic Program)

should be included in the midnight routines,
(e 553-2001-220 for  procedurés)  which
automatically tests RPE Oa%/stems every 24 hours. The
prggram may aso be loaded manudly to test an RPE
system.

3.04 Program 62 (RPE Local End Di
be loaded manudly to test the lo
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 shdlf
packs. Faults are dso indicated by an output on a
Teletypewriter (TTY) or Pt‘)&a code on the
maintenance display on the QPCA41 pack located on
the CPU common equipment shelf.

3.06 The meaning of the mnemonics output on the

TTY is_determined 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.”

nostic) may
equipment

3.07 The suspected faulty pack associated with the
~ maintenance dl%)lay code is dso given in table
form in 553-2001-205.

ALARM INDICATIONS
3.08 Locd and remote eror monitors in the
QPC99 indicate when:

e the error rate a one of the two carriers
exceeds one in 104 bits, or

@ the carrier loses framing.

When a remote error monitor detects an error it sends
amessage to the centra contral. If the local monitor
isin the error condition, or receives an error message
from the remote monitor, the background sgnaing
diagnodtic takes the following action.

SECTION 553-2601-500

e minor dam lamp a the locdly served

attendant console(s) is seadily lit.

° Oltjtme dots served by the faulty line are busied

e diagnosic messages a dl maintenance
terminds is printed out.

3.09 Lampsare grovi_ded on circuit packs QPC62

and QPC99 to indicate out of frame and/or
high error rate conditions. If the errors are in the
carier line going from the remote equipment to the
ORB, an darm Is sounded a the ORB.

Errors in periphera equipment at the remote location

rase the same eror and alarm indications as loca
periphera equipment.

4. FAULT CLEARING

4.01 Fault dearing begins with the flowchart in this
sction. The deps in the flowchat 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 ged without disabling
the loop according to the following procedure:

(2) 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



SECTION 553-2601-500

4.03 Option Switches. 553-2601-200 gives the

option switch settings on the QPC62 and

PC99 circuit packs. When replacing these packs,

the option switches on the replacement pack must be
st accordingly.

4.04 Power. Carrier shelves are powered by a

QBL 14 power distribution box (see
553-2601-200 for connections and wiri nP). If the
power fault lies esewhere, refer to the fault-clearing
procedures for the power supplies given in

' 553- 2YY1-520.

a Q Q Q
P P P P
c c C C
6 6 6 6
5 3 2 6
r r
REMOTE LOCAL -5 M BAUD 2 M BAUD
PER CARRIER CONV CONV
SWITCH BUFFER
0 0
FRM FL A
0
FRM FL B
6V
12v
T QPCB3 in Local Carrier Shelf Only

QPC65 in Remote Carrier Shelf Only

Note : Only one QPC99 is present in the shelf.

4.05 Faceplate Layout. Figure 4-1 depicts the

faceplates of circuit packs located on the local
and remote carrier shelves. Table 4-A gives 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
unnoticeable effects for the end user. If a spare
competible carrier link is avallable it can be switched
into the system until the fault is cleared.

Q Q Q Q
P P P P
C Cc C c
9 9 b 8
9 9 7 9
F
r = . r r
CARRIER CARRIER CARRIER 5/i2 CONV
INTF STA'lrr:;EATE Ms‘,\ “TT
INFL  INFL
58 |99 | ©
A B ROUT A swe2
TATE STATE (©
? CB) MON A 0\9T
©
00P LOQP RQUTB
Q (0] N 0
A B [ ) OWR
o/
FORCE ON B
7\
(@)
FOéCE =
MLP MLP ORDER
@ @@ ©) 0+12
= WIRE
i B 0 -12
ENB
® @ ots
ENABLE @ms 0 D
INF L INFL
Q| | %
X B
" C‘&)S DISC RESET
9¢
A
T QPC99 of vintage F and Subsequent
QPC99 of vintages A to E

Fig. 4-1 = Carrier Shelf Circuit Pack Faceplates
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TABLE 4-A

CIRCUIT PACK LED

Circuit Pack No.

Comments

QPC62 QPC99
LED Designation
FRM FRM INFL INFL STATE STATE LPA LPB
FLA FLB A B A B
® = Lit
Status of LED o _ Extinguished
System is normal and operating on STATE A.
O (o} (o} (o] ® (o} (o] o] . R . .
If unable to switch to STATE B, outgoing Carrier O has failed.
System is normal and operating on STATE B.
o © ° ° ° o ° ° If unable to switch to STATE A, out90ing Carrier 1 has failed.
® o ® o 0 L4 o o Incoming Carrier 1 has failed.
o ® ] ° ® o o o Incoming Carrier 0 has failed.
[ ® ® ® o o o o Both Incoming Carriers have failed.
(o] o o) o o O o o Both incoming Carriers have failed.
L] o ® o o ® ® o Carrier looping test in progress on Carrier 1.
o ® o ® L o o ° Carrier looping test in progress on Carrier O.
o o} ° [ o] O [} (o}

Loop is manually disabled, disable switch in disable position.

00S-109Z-€5S NOILLDAS
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TO SHEET 4

RESPONSE
bsBL C
?

START

FROM SHEET 3.4. & 5§

NO
B
THIS IS THE STARTING
POINT FOR REMOTE ENTER
PERIPHERAL FRULT LOOP L
CLERRINC PROCEDURES TO TEST LOOP
TO SHEET 2
RESPONSE
RNY RPD OR RPL OK

MESSAGES?

REFER TO SECTION TO SHEET 2
553-2001 121011 -505

TO INTERPRET OUTPUT BND
CLEAR FRULT. RPO

RESPONSE
AP0 230:231:232 OR

2407
MESSAGES ARE LISTED IN
PROGRAM 33 FIND RPL IN
PROSRAM 6 2
NG
g
1=
\
PROCEED AS INDICATED BY
LORD PROGRAM 33 RPO OUTPUT REFER TO
ENTER LO 33 SECT ION
553-2001 (2101} -505
t
ENTER®
STAT L RLL o
TG CHECK IF A CARRIER IS =gl
DISABLED

Flowchart 4| — RPE Fault-Clearing Procedures

SHEET 1
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T

Jiky

FROM SHEET 1

ENTER
SCAR L

10 SWITCH PRIMARY
CARRIER

ENTER
LOOP L
TO TEST LA0P

O SHEET 6

I vouw™ TEST ‘UKX

ON BOTH CARRIERS?

1S FRULT APPERRING ON

ONE CARRIER. GNLY2

NO

YES

ENTER
DISI L ¢

¥

ENTER
STAT L ALL
TO DETERMINE WHICH
CARRIER S THE SEUONDARY
CARRIER

ENTER
DISI L ¢

10 DISABLE THE SECONDARY
CARRIER

ABORT PROGRAM 33 ENTER
MMM

LORD PROGRAM 62 ENTER
LD 62

DEFINE LOOP WITH OFLP
COMMAND. ENTER
OFLP L
L= LOOP NUMBER

TO DISABLE THE FRULTY
CARRIER

Flowchart 4-| Continued = RPE Fault-Clearing Procedures

TO SHEET 3

SHEET 2
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FROM SHEETS 2, & 4

GG

ENTER
LOCL ¢
10 PERFORM LOOP AROUND
CONTINUITY TESTS ON
LOCAL EQUIPMENT

REPONSE
TORTT

ABORT 62
ENTER » MMM
ENTER LO 33

LOAD 33

TES

LOCAL END EQUIPMENT IS
FRULTY. REPAIR RS
DIRECTED BY RPL OUTPUT
GIVEN IN SECTION
553-2001 (2101) -505

TO RETEST ENTER
LoCL ¢

ENTER
LOCL C ALL
TO TEST ALL CHANNELS

RESPONSE

RESPONSE “OK”?

ENTER
ENLC C
T0 REENABLE CARRIER

NO

"OK"?

l:es

ENTER
ENLC C
TO RE-ENABLE CARRIER

TOSHEET 1

TO SHEET

N»<00BY

SHEET 3
Page 8

Flowchart 4- Continued =

RPE Fault-Clearing Procedures




FROM SHEET 3

¥

DID FRULT APPEAR ON
BOTH CARRIERS?

NO

Nx006Y

SECTION 553-2601-500

DISABLE NEW SECONDRRY
CARRIER. ENTER
DISI c

v

REPAIR REMOTE EQUIPMENT
RS DIRECTED BY RESPONSE
10 “LOOP' COMMAND. REFER
70 SECTION
5532001 (2101) -SOS

ABORT PROGRAM 62
ENTER s
LBAD PROGRAM 33
ENTER LD 33

“HAS "LOCL™ TEST BEEN'
WE ON BOTH CARRIERS?

TO SHEET 1

TO SHEET 3

FROM SHEET 1

RBORT PROGRAM 3 3
ENTER matym
LORD PROGRAM 6 2
ENTER LO 62

ENTER
LacL L ¢
TO TEST DISABLED CARRIER

SNITCH PRIMARY CRRRIERS.
ENTER
SCRR

YES

m

TO SHEET 5

RESPONSE "OK™?

Flowchart 4-1 Continued — RPE Fault-Clearing Procedures

TO SHEET 5

SHEET 4
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FROM SHEET 4 FROM SHEET 6

< K N
REPRR LOCAL EQUIPMENT ENTER |
AS DIRECTED BY RPL ENLC L C
OUTPUT. REFER TO SECTION TO RE-ENABLE THE
553-2001 (2101) -505. CARRIER
i
TO RETEST DISABLED
CRRRIER ENTER n
LocL © , DID CRRRIER ENABLE
NO
YES
TO SHEET 1
ABORT PROGRAM 62
i ENTER »xxn
RESPONSE ‘OK"2 LORD PROGRAM 3 3 .
T€s ENTER LD 33
TO SHEET 6
SUSPECT FRULT AT REMOTE
HRS CARRIER BEEN 3 EQUIPMENT LOCATION B
CHECKED?
YES
FROM SHEET 4
L
SUSPECT CRRRIER OR
REMOTE EQUIPMENT FAULT. f
CHECK CRRRIEA FACILITIES ‘
AND REPAIA
Flowchart 4-| Continued - RPE Fault-Clearing Procedures

Page 10



SECTION 553-2601-500

FROM SHEET §

Nx0106

TO SHEET 5
REPLACE CIACUIT PACKS PROCEED AS DIRECTED BY
LISTED UNDER OUTPUT "NWS™ OUTPUT. REFER TO
RESULTING FROM ATTEMPT SECTION
TO ENABLE CRARIER $53-2001 121011 -50S

o

FROM SHEET 2

PERFORM F INAL SIGNLING
TEST ON LOOP. LORD

PROGRAM 30 (NWS) . ENTER
LO 30

ENTER
LOoP L
TO CHECK PERIPHERAL
EQUIPMENT

w

( RESPONSE “OK'?
/

NG

Flowchart 4-| Continued - RPE Fault-Clearing Procedures

SHEET 6
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5. CARRIER FAULT CLEARING

RADIO CARRIER SYSTEM

5.01 The condderations for clearing faults in land

~carier ?/stems aso apply to radio links. The
radio link should meet T1 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
_ avallable, this section can only give generd
idess for clearing faults in carrier sysems. Clearing
carrier faults requires:

e a generd understanding of carrier systems
e oscilloscope
e carier line test set

e complete documentation for the carier
system.

Figure 5- 1 shows a smplified organizationd diagram

of an RPE carier sysem. The sysem can be

partitioned at any of severd points to determine

whether any component (ORB, line repeater, €c. ) is

causng the fault. To assgt in this, the SL-1 RPE

%/stem has a facility to inject test é:)ettems a the
OUT jacks in the QPC99 (Fig. 5-2).

LOOPING OPTIONS
5.03 An RPE sysem has severd looping options

 avalable to ad fault location. These options
are illugtrated in (Fig. 5).
RPE Looping Options

e The sysem can be tested looping the

dgnd a the peripherd buffer (D). Load
overlay 32 and refer to 553-2001-505 for a
lig of ‘avalable commands,

Page 12

COMMON CAUSES OF FAULTS
5.04 Possible causes of carrier faults can included:

e Traffic and Pattern Changes. Each digitd
repeater regenerates the clock from the
incoming signd. When the loop isidle, a high
density of [s is put into the ling, making
recovery esser. Under traffic conditions the
ggnd “dendty decreases, making clock
recovery more difficult. If faults occur when
traffic is increased, there may be one or more
margina repesters in the carrier system, or
the clock recovery circuit a one or both RPE
ends may be mistuned.

o Shorted or patidly grounded cable pai.

e The output from the locd transmitter can be
looped back into the loca receiver(A). Load
overlay 62 and see 553-2001-505 for the
appropriate commands.

e The carier can be looped manualy and
tested from the ORB (B+C), depending on
the type of carrier system used.

Carrier Looping Options
e loop when error rate exceeds one in 104

e loop when DC is detected on the FLP and
aror rate exceeds one in 104

e loop when the manud loop back switch
(MLP) on the QPC99 is closed.

The manua loop back (MLP) switches on the
QPC99 dlow the sgnd 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 a 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
sem.  Whichever carrier system is used,
ocumentation for it should be obtained and used to
assg in the fault clearing process.
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— .
A | — | T
— ROUT A MONA ML.P_A
B >
[~ [ ) JS. “
| 1]
A | -
> >
ROUT B MON B
MLP B
—_— QPC99F —l-\“
A i
: I
QPC67
A
B
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L (QPC62
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A
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——H—48
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I | Z\ l 'Lj

__.D_48

Fig. 5-2 = QPC99F Maintenance Jacks and Looping Switches
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5.05 Problems may be encountered at the repeater
gte itsdf, such as

e Faulty Repeater.

e Fallty cable par a the input to a
regenerative repeater, wherein signa errors
are arriving from the line,

e Faulty cable pair a the repester output
toward the next repeater location, causng
reflections and poor impedance
characteristics which result in errors a the
repeater.

e Faulty simplex power loop, causing degraded
repeater performance or complete falure.

0 Falty wiring in the repester housing,
?egtmal mes encountered during pre-service
ing.

TESTING THE CARRIER SYSTEM

5.06 The performance of a PCM system can be

_ observed either by “by eye” using an
dosullloscope or by using a test set to measure error
ensity.

5.07 Error Measurement. For voice traffic, a PCM
sysem with 107¢ (one error in a million bits
ormance is generaly consdered excelent. Wit
1073, clicks may be heard, and 10 performance
results in pops, clicks and notse. At 10~ most PCM
sysems go into darm conditon. (At this point there is
one error in only 1000 bits).

5.08 For datatraffic dem orming &t less
- hen the 10% T e proble?ns for
customers.

e Crosstalk. 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

SECTION  553-2601-500

arors because of the regenerator’s inability
to decide if an induced sgnd conditutes a
“pulsg’ or not. This shows up as “pops’,
noise, and data transmission errors. The most
common crosstalk path is within the repester
housng and within the cable near the
repeater itsdf due to the large difference
(32 dB or more) between the outgoing and
Incoming Sgnd.

o unbalanced cable pairs

o load coils, bridge teps, or building-out
capacitors not removed

0 moidurein cable
o defective lightning protection devices
o crossed cable pairs
0 open or very high resistance cable pairs or
tsrﬁ)ll)ces (co%rt%/nuity tests may help in locating
i9).
o unbalanced cable pairs

o load coils, bridge égos or building-out
capacitors not remov

0 moigurein cable

0 defective lightning protection devices

0 crossed cable pairs

0 open or very high resstance cable pairs or

sr[])llism (continuity tests may help in locating
this).

When inspecting the waveform on the oscilloscope at
various points in the carrier , the requirements
liged in 553-2601-200, Carrier Specifications, should
be kept in mind, snce any deviation from the limits
listed there causes errors’or contributes to them.
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L. GENERAL

101 Cetan PBX agpplications involve automatic

message accounting. In these cases, it is
necessary to be able to send information
aﬁomatlcdle/ev\]/tvhlch identifies the parties involved in
acdl to a Centrd Office (CO) long distance facility.
The Automatic Number Identification (ANT) feature
of SL-1 provides this cgpability.

1.02 An SL- 1 sysem with the AN1 feature can

identify the dtations involved in an outgoing
toll cal and automaticdly send this information by
Multifrequency (MF) "signaling over Central
Automatic Message Accounting (CAMA) trunks to

SECTION 553-261 1-200

toll-switching CAMA, Traffic Operator Position
%/stem (T_OPS)f or Traffic Service Position System
§ SPS) offices. The caled number information is sent
irg, followed by the cdling number information.

1.03 This practice outlines the functions, «

interconnections, characterigtics, operation,
and maintenance of the Automatic Number
|dentification (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
goparaus to the trunk circuit.

e |-l
Re\/isgd?984 07






2. DESCRIPTION
SIGNALING

201 The sgnding method used to send AN1

_information to the CO can be E&M, DX, or
loop sgnding. The SL-1 AN1 supports three basic
meth Bell, NT400, and NT500.

(1) %’he Bell Method can be used to interface SL-1
o:

e Bl sysem TOPS, TSPS, or CAMA offices,

e Strowger Automatic Toll Ticketing (SATT)
systems types 57, 59, 62, and 70A; these
gystems can be made to accept 1+ and O+
cdlsfrom SL-1 usng MF pulsng by means
of customer-provided adapter circuitry,

e Stromberg Carlson Ticketing Systems.

(2) The NT400 method (modes A and B) provides

interface to Northern Telecom NT400
ticketing system. Mode A repests the toll access
code (O or 1) in the caled number, whereas
mode B does not.

(3) The NT500 method (modes A, B, C) provides
~interface to Northern Telecom NT500
ticketing systlems. Mode A is used with centrdl
offices that use MF outpulsing, combined trunk
groups, and repeats the access code (0 or 1) in the
caled number format. Mode B does not repeat the
access code. Mode C is used in offices with MF
outgglsn? and trunk groups dedicated only to 1+
or O+ cdls.

2.02 The difference between the Bell method and

. the NT400/500 method is in the supervisory
sgnds and in the formatting of caled and caling
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
poﬁbée combinations of trunk types and AN1
methods.

2.03 The MF sender enables the SL-1 to outpulse
~automaticdly up to 16 digits (includi&c_;
dating and ending digits, caled KP and
respectively) independently in esch of the 30
permissible time dots of a hetwork loop.

SECTION 553-261 1-200

204 The of trunk packs required d ds on
the 385 of signdll?%:rqui?ed. e

e For E&M/DX sgnding, the QPC71 E& M/
DX/paging trunk circuit pack is used. It does
not have to be modified for use with the AN1
festure. Refer to 553-2001-187 for a
corl?pleie description of this trunk circuit
pack.

e For loop signdin%, the QPC72 loop signaling
trunk circuit pack is used. The appropriate
swvitch settings are shown in FHg. 2-4.
Connections are the same as those described
in 553-2001-186.

205 These two types of trunks provide

compdibility with the signaling and
supervison requirements of CAMA and CCSA
trunks, and provide a path for the eventua anaogue
transmisson of the MF tones, and for speech
trangmission.

CALLING AND CALLED NUMBER
INFORMATION

2.06 The called number information always

includes the number dided (tlyplcdly 7 or
10 digits). It may dso include the toll access code
(typicaly O or 1). If MF sending is used, additiona
control Sgnals are sent such as KP (preparatory for
digits), or ST (end of pulsng).

2.07 The cdling number information is dways sent
7 diit |)nt|\r/]|F. Itcorgstsofgcdg nurln_ber dways

igits), the pr ory and end-of-pulsing Sgnds,
and%ther auﬁiae%arsign%ils e, inforn?ation %igi%with
the Bdll method, and class mark and category digits
with the NT methods.

2.08 Each customer in the SL-1 system is assigned

an AN1 Liged 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
cdling number for AN is obtained by combining the
AN1 LDN with one of the following:

() PBX: Directory (extenson) number of the st.

(b) SL-1 Set: Primary DN of the <.

(c) Attendant: AN1 attendant number, specified
on a‘per customer’ basis.

(d) Tie Trunk: AN1 trunk number, ified on a
‘per trunk group’ basis. See 553-200 [-220 for
in}‘ormation on how to asign 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 SUPER TRUNK
GROUP GROUP

0 seizure = no digits KP+ID+7D+STP KP+ID+ST3P

0+7/10D 7/10D KP+ID+7D+STP KP+ID+7D+STP
1+7/10D 7/10D KP+ID+7D+ST KP+ID+7D+ST2P
01 [+CC+NN 11+CC+NN KP+ID+7D+ST KP+ID+7D+ST2P
01+CC+NN [+CC+NN KP+ID+7D+STP KP+ID+7D+ST3P
010 10 KP+ID+7D+STP KP+ID+7D+ST3P

B. MF Sending of Caled Numbers

CALLED NUMBER

CALL TYPE REGULAR TRUNK SUPER TRUNK CALLING NUMBER
GROUP GROUP

0 KP+ STP KP+ ST3P KP+ID+7D+ST
0+7/10D KP+7/10D+STP KP+7/10D+ST3P KP+ID+7D+ST
1+7/10D KP+7/10D+ST KP+7/10D+ST2P KP+ID+7D+S8T
011+4CC+NN KP+1+CC+NN+ST KP+1+CC+NN+ST2P KP+ID+7D+ST
01+CC+NN KP+I+CC+NN+STP KP+1+CC+NN+ST3P

010 KP+ 1+STP KP+ 1+ST3 KP+ID+7D+ST

or or
KP+ 10+STP KP+ 10+ST3P

0+ = operator-assisted call, more digits dialed
0— =

1+ = DDD call

CcC = country code

NN = naiona number

ID = information digit

KP = prepare for digits signa
ST = end of pulsing

STP = premium

ST2P = identifier error

operator-assisted cal, no other digits dialed
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Off
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Far End on
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SL-1 on
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Hook = — =1

Seizure
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|256 Send Called No. |256 Calling No.
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o | |
[ | [
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! | | \
| | . '
' | Receive |
T, l Receive Called No. T, Calling No.
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Ty

=5 sec. fixed

T, = ANltimeout (ATO) in Route Data Block

{128-32640 ms, default 4992 ms)

Fig. 2-1 — Supervisory Signals, Bell Method
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TABLE 2-B
CALLED AND CALLING NUMBER INFORMATION FORMAT
NT400 METHOD

MODE CALL TYPE CALLED NUMBER CALLING NUMBER

A 0+ KP+0+7/10D+ST KP+CAT+7D+ST!
0— KP+0+ST KP+CAT+7D+ST!
1+ KP+1+7/10D+ST KP+CAT+7D+ST!

B 1+ KP+7/10D+ST KP+CM+CAT+7D+ST!
0— KP+ST KP+CM+CAT+7D+ST!
I+ KP+7/10D+ST KP+CM+CAT+7D+ST!

TABLE 2-C

CALLED AND CALLING NUMBER INFORMATION FORMAT
NT500 METHOD

CALLED NUMBER

MODE CALL TYPE DP SENDING MF SENDING CALLING NUMBER
A 0+ 0+7/10D KP+0+7/10D+ST KP+CAT+7D+ST!
0-— 0 KP+0+ST KP+CAT+7D+ST?
1+ 1+7/10D KP+1+7/10D+ST KP+CAT+7D+ST!
B o+ not applicable KP+7/10D+ST KP+CAT+7D+ST?
0— not applicable KP+ST KP+CAT+7D+ST?
1+ not applicable KP+7/10D+ST KP+CAT+7D+ST?
C 0+ mot applicable KP+7/10D+ST KP+CAT+7D+ST!
0— not applicable KP+S8T KP+CAT+7D+ST!
1+ not applicable KP+7/10D+ST KP+CAT+7D+ST!
Where:
CM = 1 (for 1+ cdl9)
= STP (for 0% 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)
ST? ST2P (identifier error),

KP (station-to-station 1+),
STP (premium OK).
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Seizure REQ N1 REQ N2
l l 1
I |
[ \
T 256 Send Called No. T 256 Calling No.
1 2
| »la>le rle—  plarla — —
max. | Ms | | max. | msl | |
| Lo I || Lo
off | | | | |
Hook = — =
SL-1 l | |
To | \ | |
Far-End{ On |
Hook | ‘ 1 | \
| | | o
\ | | |
| | ‘ Receive |
< T, e Receive Called No. e Ty ,te Calling No. | o
Off | \ |1
HOOK = s ey | |
Far End ‘
To ! I
SL-1 gn i} | |
©0 [ WNK | \
Or
DDL
Supervisory Timers:
T,=5 sec. fixed
T, = ANltimeout (ATQ) in Route Data Block
(1 28-32640 ms, default 4992 ms)

Fig. 2-2 — Supervisory Signals, NT400/500 Method
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TABLE 2-D

POSSIBLE COMBINATIONS OF TRUNK TYPES AND AN1 METHODS

METHODS
TRUNK TYPE BELL NT400 NT400 NT500 NT500 NT500
A B A B C
CAMA-MF A A A A A A
CAMA-DP A N N A N N
CCSA-MF A A A
A = allowed
N = not allowed
Called Calling
Station Toll Station
n Switching _ '-‘
°——— Cama, Tops, Cama °
' Or TSPS Trunk
Office
QPC72H .
Loop PE
Signaling Circuit
Trunk Pack
Circuit Pack
PE Bus
CE Bus
Network Bus
QPC189 QPC50
MF Sender Network
Pack Pack
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Alarm
LED

Shelf Connector

N . I
l Common ‘ l/ / :
i - Multiplex
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|
&\ K2 Relay
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Switch
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Other Than O/G AN o ® L

@ Switch On
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Fig. 2-4 — QPC72 Loop Signaling Trunk Circuit Pack Address Switch Settings
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209 The cdling number information is obtained

immediately before being sent. Cdls that are
subsequently modified (attendant extended calls,
trandfer, etc.,) are completely billed againgt the party
thet initiated the trunk call (this practice is congstent
with SL-1 AIOD).

SOFTWARE

2.10 The software portion of the AN1 feature
performs the following functions

1) provides identification of an originaing,
W (Fj)utgoing toll cdl; Jnaing

(2) determines the cdling dation identification,

and controls the signding and supervision ot
the AN1 trunk circuit according to the cal
sequence described in Part 3;

(3) sets up a connection between the MF sender
and the AN trunk circuit;

(4) loads up to 16 digits that are to be MFE
doutpulsed over the AN1 trunk into the MF
sender;

(5) orders initiation of the outpulaing;

(6) takes down the connection between the trunk

and the MF sender and sets up the speech path
to the trunk, according to the cal sequence
described in Part 3.

HARDWARE

2.11 Theonly hardware required for AN1 conssts
of one QPC 189 MF sender circuit pack and
as many trunk circuit packs as needed. Each trunk
circuit is capable of handling two trunk lines.
Each MF sender pack can handle up to 1400 calls an
rt]10ljdr. Figure 2-3 shows a block diagram of the
ardware.

Page 2-8

DP OUTPULSER

2.12 The capability to outpulse at 10 or 20 is

provided bytytone and digit switch gj?guit
packs. A short description of each is given in
553-2YY I-150.

MF SENDER

2.13 The MF sender circuit pack QPC 189, located

on the CE shdf, provides for MF signding of
ANL1 digits over CAMA trunks to toll Switching
CAMA, TOPS, or TSPS offices.

2.14  The MF sender daé%ned for the SL-1 system
has the following characterigtics:

e The maximum number of digits in an AN1
sring thet can be outpulsed by the MF
sender is 16.

e Minimum number of digitsin an AN1 gring
must be 2; i.e., KP + ST.

e No MF dgnding is mitted over time
siotsOa\nd%. e P

e Any number of MF-AN1 sequences (up to a
maximum  of 30) can be outpulsed
smultaneoudy over various CAMA trunks.

e The first digit (usudly KP) in an ANL1 digit
gring is pulsed for 136 ms followed by a
dlent intervd of 68 ms. The remaining digits
are each pulsed for 68 ms followed by 68 ms
of slence.

2.15 The MF sender islocated in any one of pack
dots 3 through 11 in a QSD2 network shelf.

2.16 The MF sender has a control memory of

12 hits for every time dot and a digit buffer
which contains 16 digjits (4 bits each) per time dot.
The processor can write into four types of registers
and read two types of registers. Data <ore
requirements are the same as those of a tone and  digit
switch (2 words _ protected, and 55 words
unprotected). See 553-2001-15 1 for a detailed
cdculaion of memory requirements.
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TABLE 2-E
LOOP SIGNALING TRUNK CIRCUIT CHARACTERISTICS
CAPACITY 2trunks
POWER FEED 306/306 ohms baanced, 48 V nomind
LOOP TERMINATION 270 ohms
PACK OPTIONS 600/900 ohms nomind impedance,
AN1 or non-ANI, _
c) loop, or battery and ground pulsng on ANL
EXTERNAL CIRCUIT RESISTANCE 2000 ohms max (for 16.2 mA)
GROUND POTENTIAL DIFFERENCE +10 V max
FAR END BATTERY LIMITS -42.75 to -52.5 V
LINE LEAKAGE 30 k@ minmum
PACK APPLICATIONS 1) Direct In-Diding Trunk DIDB)._ _
2) Direct In-Diding Direct Out-Diding

DID/DOD) trunk. e
3) 2-way Did Repedating (2DR) trunk.*
4) Qutgoing Automatic Incoming Did. (OAID) trunk.
5) Outgoing Automatic Number Identification
(OANI) trunk.

* In gpplications 2 and 3, battery and ground pulsing is provided.

~ Page 2-9
Reissued, 84 07



LO P8 ‘PISIAY
01-Z 28ed

- — — = - 7T T T s s )
) | Trunk Unit 0 ~
o [9002 |
60082 I
| [ Buffer }» Data
Input
—— o SWi % o p
i wA ,L/.r ) |
| 2709 X Hiyl AmD Sl | Multiplex
\ sel "1 Firter = ] Control
| | — yot y c | < Card
| Loop Reverse K3 | b 0 Enable
Current | Battery = r D |
[ Detector Detector 2000 |4uF| 1 E |
[ K3 d C
I A SW2 ’ . > D/A - | - Data
3 xf Filter | Output
Ll Lo 4y |
L K1 K2 |
|
60002 |
| K1
[9009 I 48v Driver |
| |
| |
| _agv—{K2 K2 l
Driver |
l |
| f
| SW56 |
v K3
| ~48V—K3 1 Driver |
Lo - - - - _-_-_—_—___
90052-—[__ a
T |
6009—| . |
Trunk Unit 1
R1 600Q—| |
00— e ]
e
GRD,—48V 110V 16V & Power

PE Shelf
Back-
Plane

Fig. 2-5 = Loop Signding Trunk Circuit Pack Block Diagram

00Z-1197-€5S NOILDH



SECTION 553-261 [-200

TABLE 2-F
SIGNAL FREQUENCIES FOR MF OUTPULSING

DIGIT OR SYMBOL FREQUENCIES (Hz)

1 700 + 900
2 700 + 1100
3 900 + 1100
4 700 + 1300
5 900 + 1300
6 1100 + 1300
7 700 + 1500
8 900 + 1500
9 1100 + 1500
0 1300 + 1500
KP 1100 + 1700
ST 1500 + 1700
STP 900 + 1700
ST2P 1300 + 1700
ST3P 700 + 1700

POWER OUTPUT — each frequency is
—6+0.7 dBm at the MDF.

POWER VARIATION - less than 0.5 dB
between any two output frequencies.

BACKGROUND LEVEL:

Sgnd tranamitted — any frequency other than
the two signd frequencies to be 30 dB below
the sgnd frequency levd;

Signds not tranamitted — 50 dB below signd
frequency.
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3. OPERATION
301 The fOHOWicrz]a% charts provide a description of

the AN1

sequence. The SL-1 system

intercepts al outgoing cals over CAMA trunks, if 1
or 0 is not dided fallowing the trunk access code.

This restriction does not ly to outgoing calls over
CCSA ANL1 trunks. Yy gong

CHART 3|
AN1 CALL SEQUENCE (Via CAMA MF Trunk)

STEP PROCEDURE
1 The cdling party accesses the trunk group by:
e (iding the CAMA trunk group access code
e the optiond route sdlection mechanism for ANI, or
e Automaic Route Sdection (ARS). See 553-265 [-200.
The cdl is intercepted and cdl sequence terminated, if:
e the station is denied access to the CAMA trunk group, or
e the stag(ijon has toll denied (TLD) class of service and the CAMA trunk group is not code
restricted.
If cal is not intercepted, continue to Step 2.

2 An oveflow tone is heard, if al trunks are busy. A free CAMA trunk is assgned, and it is
made busy for outgoing cdls. An optiond second did tone is provided if the trunk group was+
f_cce&ed directly with other than a four-digit access code. The trunk is not seized a thiS <
ime.

3 The cdling party dias the called number. Second did tone (if gﬂven in Step 2) is removed with
the first digit dided. Invaid digits result in an overflow tone and the call sequence is terminated.

4 SL-1 can identify the last digit dided according to the method in Table 3-A. Partid did results in
line lockout trestment for the caling station. Otherwise, the CAMA trunk is seized bﬁ sendier}?
the seizure Sgnd. Depending on the class-of-service of the CAMA trunk, sending of the call
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 normdly be immedicte Sart.

Wink or Dday Did: A 5 second timer T1 is gtarted. If the wink or dday did sgnd is
recaived before T1 expires, reset T1, wait 256 ms, and go to Step 5. If wink or delay dia
signa is not received, go to Step 8.

5 The caled number information is sent usng 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 Signd. Timer T2 is reset. Speech connection is

removed, and the cdling number information is sent (in MF). Having completed the sending of
the cdling number information, SL-1 establishes the speech connection.
Chart Continued

Page 3|
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CHART 3 Continued
AN1 CALL SEQUENCE (Via CAMA MF Trunk)

STEP PROCEDURE

7 AN1 sequence is completed.

8 Timer T1 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

| AUthdiéJ" or speed calling may be used to place AN1 calls. When used, second dial toneis not
provided.

2 The Bell method may be used to interface SL-1 to Stromberg Carlson Type 40 systems. In such
Stuations, timer T2 1s not set in Step 5 of the AN1 cal sequence.

3 Some CAMA offices do not send the AN1 request cs'dqna! if the call isnot billable. Examples are
cdls to long distance directory information and cdls intercepted by an operator or recorded
announcement. If the cal is completed to an operator, the request Sgnd is replaced by answer
supervision. If not, no supervisory signd is sent. In systems operating in thisway, timer T2 must
ether not be st a al or be st to a sufficiently large value (maximum 64 seconds) to prevent
expiry duri n? an intercepted call. If answer supervision is received, the AN1 sequence is aborted
and the cdl is established.

CHART 3-2
AN1 CALL SEQUENCE (Via CAMA DP Trunk)

In order to minimize the post-diding delay, the sending of the caled number starts as soon asthe first digit has
been dided, and the toll office is ready to receive. The cal sequence is the same as that established in Chart 3-1,
with the following differences

STEP PROCEDURE

I Assoon as the trunk access code has been diaed, the CAMA trunk is assigned ‘made busy’
for outgoing cals and seized. If specified by class-of-service of the trunk group, a second did
tone is provided locally unless a four-digit access code was used. If not, a taking path is st
up.

2 The sending of the called number is performed digit g?/_di git. Smilar to what is gated 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 Lagt Digit

3.02 The method, used by SL-1 system to identify
the lagt digit with CAMA trunk operation, is
specified in Table 3-A.

SUPERVISORY SIGNALS BETWEEN
SL-1 AND TOLL OFFICE

3.03 The sgnding method used with AN1 trunks
_ can be E&M, DX or loop sgnding. The
signals that may be received and recognized by SL-1
ae:
REQ-NI Request for the cadled
number informetion.

REQ__N2

DISCONNECT

HIT

BUSY_OR__ORIG

TABLE 3-A
RECOGNITION OF LAST DIGIT = CAMA TRUNKS

SECTION 553-261 1-200

Request for the cdling
number informetion.

This ggnd reaults in the
cdl beng disconnected,
unless the class-of-service
gpecified for the Near End
is Originding  Party
Control.

This ggnd is ignored
the SL-%. J by
This 9gnd is a permanent

off-hook from an idle
trunk.

CALL TYPE

RECOGNITION METHOD

0— 4-sacond timer after firgt digit (if 0)

0+1) XI X2..X7
©+ 1) X X2..X10

X1 #1, 4-second timer after X7

X 1 # 1, 4-second timer after X7,
X8 dided before timer expires

01 XI X2..Xn first 2 digits = 01, X1#1 and

7<ng 12 4-second timer after X7, X8, X9,..X11
011 XI X2..Xn first 3 digi_ts = 011,

7<n 12 4-second timer after X7, X8,..X11
010 firg 3 digits = 010
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4. INSTALLATION

4.01 Locetions of both QPC71 and QPC72 packs

are the same as those for trunk circuit
pack: in the Periphera Equipment shef. Trunk
connections are the same as those shown in
553-2001-186 and 553-2001-187.

SECTION 553-261 1-200

402 The MF sender pack, however, must be
located in a network card postion in a
Common E?wpment (CE) shelf. Installation
procedures tor all packs are described in
553-2YY1-210. To teﬂ 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

50 1 The SL- 1 sysem performs on-line error
_ detection by monitoring  Sgnding
|rre?<ular|t|es and fallures. Such_ irregularities cause
trunk trouble thresholds to be incremented and, if
persstent, th# result in a diagnostic message on the
maintenance Teletypewriter (TTY).

SECTION 553-261 1-200

502 Teding the CAMA trunks used with AN1

can be accomplished using the TRK LS C
U command in Overlay 36 %trunk diagnogtic
program 1). Another diagnostic (Overlay 46) is
provided to test the MF sender.

S>-1.

503 All diagnogtic output m es and input
formats are explained in 553-2001-505.

CHART 5
TESTING THE MF SENDER

STEP PROCEDURE

| Load overlay program 46.

2 quut 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
SL-1 maintenance set input pad is required. The user presses the pad keys and listens to the MF

tones being generated.

3 Enter TONEHL#ALL##, This causes the di
digit from O through 15. This is a rudimentary

nostic to produce a lo-second burst for each
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

to outpulse a digit burst that corresponds to the SL-1 : _ ).
i between arbitrary digits and is useful in comparing to digits suspected of

dlows comparision
producing the same MF frequencies.

gpecia input mode which causes the MF sender at loop L

-1 key depressed (see Table 6-A). This feature

4 To return to the command input environment, either enter a END & sequence on the SL-| set
or go off-hook, then on-hook, or press * key.

Page 5-1
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TABLE 5-A
TONE COMMAND TABLE

SL-1 KEY DEPRESSED MF DIGIT OUTPULSED

pad key ! 1
pad key 2 2
pad key 3 3
pad key 4 4
pad key 5 5
pad key 6 6
pad key 7 7
pad key 8 8
pad key 9 9
pad key 0 0
pad key * END TONE command
strip key 0 10 (ST-3P)
(prime DN)

strip key 1 11 (STP)
strip key 2 12 (KP)
strip key 3 13 (ST-2P)
strip key 4 14 (ST) .
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6. ROUTE SELECTION (RS-ANI)
OPTION

6.01 The AN1 route sdection mechanism is

optional and may be used in conjunction with

the AN1 festure to route toll calls automeatically over

%)eufled trunks to toll offices, and local calls over
O trunks to loca switching offices.

6.02 The dation user places al outgoing CO cdls
by diaing the RSAN1 access code, typicaly

‘g, followed by a CO directory number. If the first

digit dided, following the access code, is0 or 1, the

is routed over atoll trunk group; if thet firg digit
isnot 0 or 1, the call is routed over a CO trunk group.

SECTION 553-261 [-200

OPERATION

6.03 After diding the RS- AN1 access code, the
~ User receives second dia tone from SL-1. If no
digits are diaed during the next 30 seconds, did tone
Is removed and the user hears overflow tone for a

further 15 seconds. Otherwise, the second did tone is
removed, when the first digit is dided. The action
taken next depends upon the next digit(s) diaed, and
Is goecified in Table G-A.

If * isdided in place of any digit in the table, the * is
ignored.

If &# isdided in place of any digit in the table, the call
is intercepted by an overflow tone. The exception to
this rule is that ‘0 acts like a timeout on the
4-second timer.

TABLE 6-A
RS-AN1 OPERATION

DIGIT DIALED ACTION TAKEN BY SYSTEM
0 A 4-s=cond timer is started to monitor the next digit dided.
Routing is based on this digit, as follows
DIGIT ACTION
none | The timer times out and the call (O-) is routed over the
trunk group specified for O- cdls.
1 The timer is canceled and the call (IDD) is routed over
the trunk group specified for 1+ of IDDD cdls.
2-9 The timer is canceled and the cal (0+) is routed over the
trunk group specified for O+ calls.
| ;I'alr;e cdl is routed over the trunk group specified for 1+ or IDDD
S.
2-9 Tillcle call is routed over the trunk group specified for other (locdl)
calis.
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RESTRICTIONS

6.04 Tie trunks may access RS-AN1 in the same
. way as dations do, but al other trunks are
intercepted.

6.05 Ar_]%/ t%/pe of trunk may be used for RS-ANI,

with the exception of "specia purpose trunks
such as pagr%gh dictation, or recorded announcement.
Normadly, ever, trunk routes. of the following
types are used:

CALL TYPE | TRUNK TYPE

0+ CAMA

1+, 011+, O1+,
010— CAMA
other co

DATA STORE

6.06 A data block is required for esch RS-AN1

access code, specifying the trunk routes to be
used for each cal type. The approximate size is seven
words. Program dore is approximatdly 0.2k of the
resdent programs. Thisis an optiona package. Redl
time used is agpproximatdy 30 ms (basic system) for
each RS-AN1 call.

CLASS-OF-SERVICE  OPTION

6.07 A new dation Cclass-of-service option,

conditionaly unredtricted (CUN), is available
to enforce the placing of non-ARS handled toll cdls
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 cdls placed through ARS
and for AN1 cdlis pl ether
directly or through RS-ANI;

CUN =  TLD for dl other cdls

TABLE 6-B
CLASS-OF-SERVICE OPTIONS

OPTION

EXPLANATION

UNR

CUN

CTD

TLD

UNRESTRICTED .
Allowed to receive cdls from, and originate cdls to,
e;l<|c:lﬁmge network (CO, FX, WATS). This includes toll
calls.

CONDITIONALLY UNRESTRICTED

= UNR for cdls placed through ARS (see
553-2651-200); and for calls placed through AN1

= TLD for dl other cdls

CONDITIONALLY TOLL DENIED
= UNR for cals placed through ARS.
= TLD for dl other cdls

TOLL RESTRICTED SERVICE

alowed to receive cdls from exchange network;
alowed dia access to loca exchange network;
alowed access to toll network via SL-1 attendant only;
denied access to exchange operator.
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NORTHERN TELECOM PRACTICES

SL-1

SECTION 553-2621-180
Issued: 10 March 1978

Standard N

BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103,203 AND LATER)
AIOD C25 DATA TRUNK

(AUTOMATICALLY

IDENTIFIED OUTWARD DIALING)

FUNCTIONAL DESCRIPTION

1. GENERAL
1.01 This <sction  outlines the functions,
interconnections, characteristics, and

operation of the Automaticaly Identified Outward
Did (AIOD) C25 data trunk ‘circuit. The information

is intended to be used as a guide in designing or
engineering the connection between the SL-1
Business Communications Sysem and the dation

identification frame in the Centrd Office (CO).

2. DESCRIPTION
FUNCTION

201 The AIOD C25 data trunk used in
conjunction with a118A interconnecting unit,
rovides a connection = over a voice-grade cable pair
veen the SL-1 automatic number identification
equipment and the dtation identification frame in a
Bell System CO. This feature provides the capability
of b{)lllng outgoing tall cdls to individud extenson
numbers.

2.02 Each trunk circuit provides the following
features:

(8 dandard EIA serid binary pulses as an input
to the 118A interconnecting unit,

e sent from the

(b) checks for errors in the m
) of the SL-1to

Centra Processing Unit (C
the AIOD data trunk,

(c) rdays sgnds regarding the status of the data
to the CPU.

@Northern Telecom Limited. 1978

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 dides into one of the ten
dots in a Peripherd Equiﬁment (PE) shef. Through
an 80-pin connector at the back of the board, the
trunk connects to the switching sysem and the
outsde trunk circuits.

2.04 The 118A interconnecting unit can be

powered by the SL-1, but provison is not
made for mounting any auxiliary gpparatus 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 shdf (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 termina or digtributing 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 Sx leads
Clock, data, bid, and transmit leads are passed to the
118A interconnecting unit which is connected to the
CO dation identification frame by a single par of
wires.

Page 1
5 Pages
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118A 66M [-50 66-Type QPC162

Interconnecting Connecting Connecting AI0D-C25 Data Trunk
Unit Block Block
Note 1 '\
L~Note 1 o GND
,.‘;/ . - ![‘ o
CDT & ! *—o——o Y AP A258 Cable
i i - to Peripheral
GND 1———0 GND Shelf
- 27\ ) N
CCK @ ey — 0 K
cG O -—r——0~ -0 CG
cs @— *—o—0—o- —0 CS
CBS2 © *—¢—o—o— -0 CBS2
CBS1 @~ _'_T: - -0 CBS1
Note 2 Note 3
D PP
J10
-48V ©~ 0 -48v
GND @~ -0 GND A258 Cable
\_ to Power Converter
' Note 4 Shelf

Notes: 1. Connect shields of CDT and CCK leads to ground terminals on 118A |U 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 J10 cable from power converter shelf.

Fig. 2 — AIOD Trunk Connections

081-179T-£SS NOILDHIS



SECTION 553-2621-180

3. CIRCUIT CHARACTERISTICS
AND LIMITATIONS

Circuits per pack 1
~ Ogptions none
Sgnd Range 50 feet (24 AWG cable

pair)

Maximum Signa] L ead
CK Lead <2500 pf
CDT Lead (2500 pf

4. APPLICATION

401 This trunk circuit intefaces with a 118A

interconnecting unit [Bdl System Prectice
(BSP) 463-380-101] which in turn interfaces with a
dation identification frame in the CO.

5. OPERATION

501 When an extenson makes a toll cdl, the
following sequence takes place.

(@ The CPU transmits a resst command to the
data trunk. This resets dl logic and enable
Signd Scan Didribution (SSD) scan points.

(b) Depending on the previous status of the trunk,
the r&eetn?s reportgd 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.
() The CPU then sends the trunk and tation

" information to the AIOD trunk in eight
messages coded in a 2-out-of-5 code.

Page 4

() During the transmisson of the trunk and

gation number, the message is checked for
2-ou|t-of-5 erors, and the CPU informed of the
result.

(9) The AIOD trunk clamps the output to the CO
to the “ones’ date, iIf there is a 2-out-of-5
error.

(h) After transmisson of the trunk and dation
information to the AIOD trunk register the
CPU will send a “bid” command.

(i) The AIOD trunk initistes a “bid” request to

the CO viathe 118A interconnecting unit, and
when the transmit sgnd is received from the CO,
the AIOD trunk reports it to the CPU.

(j) Upon receipt of the transmit requedt, the

'AIOD trunk begins transmisson of trunk and
dation information and reports the end of
transmisson to the CPU.

(k) Any loss of tranamit is reported to the CPU.

(m) After receiving the loss of tranamit sgnd, the
CPU disables the scan points.

6. DESIGN CONSIDERATIONS

6.01 The AIOD trunk must satisfy all the

requirements given in BSP 463- 101 for
the Western Electric 118A unit with which the trunk
unit must interface. These requirements, when met,
ensure proper transmisson of data to the centra
office dation identification frame.



SECTION 553-2621-180

O . .
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Fig. 3 = Block Diagram of AIOD-C25 Data Trunk
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NORTHERN TELECOM PRACTICES

SL-1

SECTION 553-262 1-200
Issued: 24 February 1978

Standard N

BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103,203 AND LATER)
AIOD C25 DATA TRUNK
(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)
DESCRIPTION, INSTALLATION, AND CONNECTIONS

1. DESCRIPTION

101 The AIOD-C25 daa 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  automaticaly identified
outward dialing capabilities to the SL-1 business
communications system. (AIOD is the abbreviation
for Automatically Identified Outward Dialing.)

1.02 Connecting arrangement C25, when used with
the SL- 1 business communications system,
consists of a 118A interconnecting unit [described in

©Northern Telecom Limited. 1978

Bell System Practices (BSP), 463-380-101] and a
QPC 162 printed circuit pack, both mounted in an
SL- 1 periphera 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.

1.04 A Light Emitting Diode (LED) on the
faceplate of the circuit pack is illuminated
when the software has disabled the circuit.

Page 1
4 Pages



SECTION  553-2621-200

2. INSTALLATION

201 The QPC 162, AIOD-C25 data trunk should

be ingtalled in position one of any peripheral
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 periphera buffer) may be used.

2.02 Install the QPC162 circuit pack in the
following manner.

(a) Remove the front panel of the cabinet, and
select the shelf and card position.

(b) Insert the edges of the pack into the upper, and
lower digning guides.

(c) Push the circuit pack in until resistance is felt.

(d) Use the locking devices to push the circuit
pack into the connector.

2.03 Instal the 118A interconnecting unit (BSP
463-380- 101), and make all the connections
given in Part 3 of this section.

SOFTWARE

2.04 If the AIOD trunk is instaled 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) Change customer data block to include AIQOD
trunk.

(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

Page 2

3. CONNECTIONS

3.0 1 Connections between the QPC 162,

Al1OD-C25 data trunk and the 118A
interconnecting unit are made a the distributing
frame or cross-connecfing terminal. Table A shows
on which pairs the leads to be cross-connected are
found.

3.02 Use a 66M 1-50 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 equivaent 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 1/2 10 I-505 for detailed description) and

entering the commands by teletype as follows:

ENTER PRINTOUT
LD41
AIODL SC OK

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,
AIOQD 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.)
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118A 66M 1-50 66-Type QPC162

Interconnecting Connecting Connecting AIOD-C25 Data Trunk
Unit Block Block
Note 1\
L--Note 1 '
A r——-—o GND
\/ -~ -
SN I o—o—0—0 SR, cDT
cDT @ ’ LY v \_2 N o A25B Cable
GND to Peripheral
GND 1 . ~ ’|‘ o Shelf
-0 CCK
CCK @ ] ] 7 L
cGc @— *—0—0—& -0 CG
cs @ *———¢ -0 cs
CBS2 & *—o—o—o —O CBS2
CBS1 & ° 'T: * -0 cBs1
Note 2 Note 3
J10
-48V ©- -0 -48V
GND © -0 GND A25B Cable
\_ to Power Converter
Note 4 Shelf
Notes: 1. Connect shields of CDT and CCK leads to ground terminals on 118A |U 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 J10 cable from power converter shelf.

Fig. 1 = AIOD Trunk Connections

00Z-1792-€SS NOLLOAS



SECTION  553-2621-200

Page 4

Note:

PERIPHERAL SHELF PAIR-TERMINATING

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).

TABLE A
SEQUENCE
CABLE A
. . Pair
Pair Pin Color Pack Unit
No. [ ATOD
1T 26 W-BL GND
R 1 BL-W coT
2T 27 W-O CND
R 2 Oo-W CCK
37T 28 W-G CG
R 3 G-W CS
47T 29 W-BR CBS2
R 4 BR-W : CBS1
5T 30 W-S
R 5 S-W
6T 31 R-BL
R 6 BL-R
7T 32 R-O
R 7 O-R
8T 33 R-G
R 8 G-R
9T 34 R-BR GND
R 9 BR-R CDT
10T 35 R-S GND
R 10 S-R CCK
1T 36 BK-BL CG
R 11 BL-BK CS
127 37 BK-O CBS2
R 12 0-BK 9 CBS1
13T 38 BK-G
R 13 G-BK
147 39 BK-BR
R 14 BR-BK
15T 40 BK-S
R 15 S-BK
16T 41 Y-BL
R 16 BL-Y
177 42 Y-O GND
R 17 0-Y CDT
18T 43 Y-G GND
R 18 G-Y CCK
19T 44 Y-BR CG
R 19 BR-Y CS
20T 45 Y-S CBS2
R 20 S-Y 3 CBS1
21T 46 V-BL
R 21 BL-V
22T 47 V-0
R 22 0o-v
23T 48" V-G
R 23 G-V
24T 49 V-BR
R 24 BR-V
25T | 50 V-S s
R | 25 [ sv pare




NORTHERN TELECOM PRACTICES

SL-1

SECTION 553-2621-500
Issued: 10 February 1978
Standard N

BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103,203, AND LATER)
AlIOD C25 DATA TRUNK
(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)
FAULT-CLEARING PROCEDURES

1. GENERAL

1.01 This section contains information which is
used to detect, isolate, and clear faults in the
AIOD-C25 trunk circuit. This circuit includes:

(@ 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 par 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 Diading (AIOD)
trunk fault, before using the fault-clearing procedures
given in this section.

2. CIRCUIT DESCRIPTION

2.01 The QPC162, AIOQOD-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.

202 The AIOD-C25 daa trunk wused 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 dation identification frame in a
Bell System CO. (This arrangement provides
automatically identified outward dialing capabilities
40 the SL-I Business Communications System.)

@Northern Telecom Limited. 1978

2.03 When a station set makes an outgoing cal 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 CDT leads
to the interconnecting unit where the information is
converted to Frequency Shift Keying (FSK) signas
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
aso signaed to the CPU and CO. The end of
transmission is signaded by the removal of the bid
request, which opens contacts across leads CS and
CG. The CO acknowledges this by remova of the
closure on leads CBS1 and CBS2.

3. FAULT CLEARING

301 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 AIQD trunk, the
flowchart leads to this section after checking
that there are no power or common equipment faults.

Page 1
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Flowchart 1 — AIOD Trunk Fault-Clearing Procedure
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FROM SHEET 1

L]
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Flowchart I Continued — AIOD Trunk Fault-Clearing Procedure
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rorthern PRACTICE  553-2631-100
felecom Issued: 84 07 01
Standard

BUSINESS COMMUNICATIONS SYSTEM

SL-1.

CALL DETAIL RECORDING (CDR)

DESCRIPTION

CONTENTS PAGE
I GENERAL .« o o et e e 1-1
2. DESCRIPTION . . . . . o oo i 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-1is a trademark of Northern Telecom Ltd.
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1. GENERAL

PRACTICE  553-2631-100

ASSOCIATED NTP

1.01 The Cdl Detal Recording (CDR) fegture is an optional software
age of the SL-1 Business Communications System which provides

Information on incoming and outgoing cdls for accounting and

adminigration purposes. The information is assembled by the SL-1

software and sent out via a Serid Data Interface (SDI) port on the SL-1

to any RS-232-C-compatible output or storage device. Examples of

these are:

e TTY or printer output device

o Single/Multi-Port CDR gtorage system

e Mini-CDR storage system

1.02 This practice provides an overview of the CDR fegture used in the

SL-1 sysem. CDR can be used with al SL-1 software generic streams.

Detaled information for CDR information processing for the three

current generic dreams of SL-1 ae contaned in the following

appendices:

e Generic X11- Appendix 1 to 553-2631-100

e Generic X08 = Appendix 2 to 553-2631-100

o Generic X37= Appendix 3 to 553-2631-100

1.03 Detaled information on CDR dorage systems is provided in the
following documents

Single/Multi-Port CDR Storage Systems.

e 553-2631-110 = Description

e 553-2631-210 = Ingdlaion

e 553-2631-310 = Operation

® 553-2631-510 = Maintenance and Fault Clearing
Mini =CDR Storage System.

e 553-2631-111 = Description

0 553-2631-211 ~ Ingdlation

® 553-2631-311 = Operation and Maintenance

Page 1-1
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2. DESCRIPTION

PRACTICE  553-2631-100

RECORD GENERATION

RECORD OUTPUT AND
STORAGE

PACKAGING

SINGLE/MULTI -PORT
CDR TAPE STORAGE
SYSTEM

2.01 The CDR festure in its basic form comprises the CDR software
which. if ordered, is delivered with the SL-1 program. This software

conta:ij ns the programs necessary to gather data and produce the cal
records.

2.02 A cdl record is a sequence of data that describes an event in cal
processing, such as a cdl initiation, call transfer or conference, and call
termination. For example, if an SL-1 user goes off-hook and dids a
toll cdl (and the CDR fesature is configured to record toll cdls), a
‘dart’ record is produced showing the time, date, identity of the user,
digits dided, and various other daa pertanlgg to the cdl. When the
user goes on-hook, an ‘end’ record is generated showing the time, date,
identity of the user, etc. By maiching the start’ and ‘end’ records for
the user, the duration of the call can be calculated, and various other
data, such as the number cdled, can be determined by inspection.

2.03 If cdls are trandferred or modified in some other way that would

have an influence on costing or cost assgnment, records for these
events are also generated as the events take place. (Read the appropriate
Apper)1dix to this practice for more information on cal modification in
CDR.

2.04 CDR records can be output on any RS-232-C-compatible device,
suchasaTTY or printer for hard-copy reports (see Fig. 2-1), or stored
on tape for downstream processing at some future time.

2.05 TTY or_printer output uses the standard ASCII character set. In
generd, one CDR record takes up one line on a printed page. dthough
certain records may require two or more lines. (See the appropriate
appendix for detals on output formats for the current generics. For
previous generics, see Table 2-A.)

206 The CDR software and hardware equipment packages to be
ordered by a customer depend on the software generic and release to be
yr?fed by the customer. Consult 553-2201-150 for packaging and ordering
information.

2.07 This hardware option conssts of a single equipment cabinet (see
Fig. 2-2) that contains a Centrd Processng Unit (CPU), a 9-track
magnetic tape unit and tape control circuitry. The Multi-Port system is
cgpable of storing cal records from a maximum of 12 S -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 E%Stem(s),
formats them info blocks, and stores the blocks on tape a 1600 bytes
Per inch in industry-standard Phase-Encoded format. When the tape is
ull, it is removed from the CDR tape drive and sent for processng
into CDR reports for billing, adminigtration. etc.

2.09 The SDI cable between the SL-1 and the CDR cabinet can be up
to 1_5%4 m (50 ft) in length. Beyond this distance, modems are
required.

Page 2-|
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PRACTICE 553-2631-100

N 001
N 002
s 003
N 004
E 005
T

T

T

N 006
S 007
E 008

Fig. 2-

A

06/28
71021 06/28

06/28

06/28
71021 06/28

06/28

06/28
06/28
06/28
06/28

06/28

7.1.02.1 06/28
LA A A A A

== TerlD

00 DN4999 A00009
01992 39840
00 T00004 DN5064
01006 20120
00 TO0004 DN5064
00 DN4999 T0O0009
00020 00400
00 TO0004 DN5055
0035 00700
00 ATTNO2 A00003
00 DN5555 A00001
Qo0 Cl 3515 AQQ001
3
-OriglD
Custno

e RECNO

— Rectype

Example of CDR TTY Printout

10:14

10:15 00:00:20
10:15 00:00:12
10:15

10:15 00:00:22
10:16

10:16

10:14

10:14

10:18 00:00:07
10:22 00:00:17
1022}

A ?

— MM

98289124 0

98289124

950260411 2

98291112 PRECLEVEL

L—-—— Digits
SS

MM | Duration
HH

Page 2-2
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—Temperature
Sensing Device

Magnetic Tape
Unit

QSD1 CE shelf

QUD1 Cooling
Unit

, Cable Harness

QSD4 Rectifier
For QUT3 Fan jpg
Inverter Power {Jnit

— QUX6 Power
Distribution
Unit

Deltic
Static  Inverter

Fig. 2-2
Single/Multi -Port CDR Tape Storage System
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PRACTICE

Table 2-A

553-2631-100

TTY OUTPUT FORMAT (GENERICS X04, X05, X07 AND X09)

CHARAC = NAME FORMAT DEFINITION

TER

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

g <blank> Blank space

10-15 ORIGID Originating |dentification:
TRRMMM or Trunk
DNXXXX or Station Directory Number
ATTNXX or Attendant Num
CFLLNN Conference Number

16 <blank> Blank space

17-22 TERID Terminging  ldentification:
TRRMMM or Trunk
DNXXXX or Station Directory Number
ATTNXX or Attendant Num
CFLLNN Conference Number

PRI <blank> Blank space

24-29 AUXID S.CC.U Auxiliary Identification

30 <blank> Blank space

31-41 TIMESTAMP MM/DD_HH:MM Timestamp

42 <blank> Blank space

43-50 DURATION HH:MM:SS Duration

51 <blank> Blank space

52-76 DIGITS Digits Dided:
XXX...X or Up to 23 normd digits
A_XXX..X Route Selection was used

43-76 DURATION XXX..X 14 Authorizaton code digits or

23 Charge Account digits or

23 Cdling Party Number digits

Page 2-4



PRACTICE 553-2631-100
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Fig. 2-3

Mini-CDR Tape Storage System

MINI-CDR TAPE
STORAGE SYSTEM

2.10 This hardware option is used only in smail systems (eg., SL-1 MS)
and congists of a second QUWY Tape Unit (see Fig. 2-3) indaled in the
SL-1 CE cabinet. Cdl records are stored in sysem memory, then
tranderred 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 SDI port is used to initiate polling to
trandfer the polled information. Once begun, the polling operation must
be alowed to complete, or the polling procedure must be repeated.

2.11 The Mini-CDR tgpe cartridges store information in a specid

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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APPENDIX 1 TO 553-2631-100

1. GENERAL

1.01 The Cdl Detal Recording (CDR) festure is an optional SL-1
software package which provides a record of sdected cdls for
accounting and adminigtration purposes. The basc CDR cal records
include the identity of the caled and caling parties and the duration of
the cdl. Additiond records are generated when certain SL-1 features
are used (eg., conference, authorization codes) or by certain system
events (eg., Initidization, change of system time clock).

1.02 The CDR cal records are assembled by system software and sent
to an EIA RS-232-C-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 generd description of CDR and a list+
of associated NTP can be found in 553-2631-100.

Page Il
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2. FEATURES AND OPTIONS

APPENDIX 1 TO 553-2631-100

BASIC CDR SOFTWARE
PACKAGE

2.01 The basic CDR software package is required to generate the cal
records. This package is aways required and has the following features:

(a)

(b)

()

(d)

(e)

()

(&

Multicustomer Operation. Allows esch customer within a sngle
S.-1 system to individually sdlect the CDR feature and its options.
The feature is enabled or dissbled on a customer bass in the
Customer Data Block (overlay 15).

Call Types. Each cusomer may sdect for cdl recording any
combination of the following cadl types on a trunk route basis

e dl incoming trunk cdls
o dl outgoing trunk cdls

o dl out%oé | toll cdls (toll cals are defined as those cdls in
which t irg or second digit dided after the trunk route
access code isadigit 1 or 0)

Multiple Appearance Directory Numbers (MADN). As a
customer option, a MADN may be ?@olernerned an auxiliary
identification (AUXID) giving the f, cad unit of the
originating st. An AUXID fied is provided only if the originating
st has a MADN as the prime DN. If a cdl originates from a
MADN which is not the Brlme DN, the prime DN is shown as the
originating ID with no AUXID fied provided.

Priority to CDR. This option ensures that every cal is recorded by
having idle cal regisers sdected for CDR before being used for
cal processing

Flexible CDR Digit Suppression. This option dlows a customer
to suppress a flexible number of dided digits in the Digits fidd of
CDR cdl records. The specified number of digits (0 to 32) are
truncated from the end of the dided digit string on both TTY and
magnetic tape outputs.

Connection Record. Connection records (Release 3 and later) are
used in the Integrated ACD/CDR Cdl Processng Interface feature
to inform a customer-provided computer in red-time of which
Automatic Cdl Didribution (ACD) agent is connected to which
trunk. Connection records are dgenerated on incoming cdls on
connection between an agent and a trunk and on each conference
and trandfer connection. The fegture 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 additiona carriage return precedes every
CDR record. A single CDR record condsts 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 throgrqp
sarvice change and, when implemented, gpplies to dl CDR T
ports in the system.

Page 2-1
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OPTIONAL CDR
SOFTWARE PACKAGES

r’

L

CDR STORAGE
OPTIONS

Page 2-2

2.02 In addition to the basc CDR software package, the following
optlon%) packages are avallable (sdected for the type of CDR output
required):

(@) CDR-TTY (CTY). This software package is sdected when it is
required to out cdl 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 optiona packages.

(b) CDR Data Link {(CLNK). This package is required when the
SngleMulti-Port CDR dorage system is used. The CLNK
software formats the cal records into a form suitable for storage
on magnetic tape.

(c) 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 cal records to the Mini-CDR tape unit and dlows
;[jhe_ Mini-CDR tape unit to be polled from a TTY or Sorage

evice.

(d) CDR with Charge Account {CHG). This package provides
caoeg)lllty for direct hilling of cdls to specfic charge account
numbers.

(e) CDR AUTOVON Enhancement (ACDR). This option records the
precedence level of cdls made in sysems equipped with the
AUTOVON feature.

(f} Multi-Tenant Service (XIl Release 7-+). With the Multi-Tenant
package the tenant numbers of the originaing and terminating
parties are included in CDR records.

203 Two CDR equipment options provide for the storage of call
records on magnetic tape.

2.04 Single/Multi-Port CDR Storage System. This hardware option
conddsis of a sngle equipment cabinet that contains a Central Processing
Unit (CPU), a 9track magnetic tape and tape control circuitry. The
Multi-Port system is e of goring cdl records from a maximum
of 12 different SL-1 inddlations.

205 The CDR sysem collects the cdl records from the SL-1
maching(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 smdl sysems geg., the
SL-1M) and conssts of a second tape unit ingtdled in‘the SL-1 system
CE cabinet. Cdl records are dored 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.



3. CALL RECORD OUTPUT

APPENDIX 1 TO 553-2631-100

RECORD CONTENTS

Record Type

g% Cdl records may be output on TTY (Fig. 3-1) or on tape (Fig.

(& TTY Output. Each cdl record is output on a TTY as a sngle line
of data (or two lines if Multi-Tenant Service is enabled). data
is broken up into fields, the significance of which is determined by
their pogtion in the line. Fields are separated by one or more
t?llmlk( characters. The unused fidds in a given record are left

ank.

(b) Tape Output. When call records are to be stored on magnetic tape,
they are collected in the sysem memory and then transferred to
the tape device as a block of 16 bit binary words via an SDI port.
Null records are used to fill up blocks so that individuad cal
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 _maf;netic. tape storage, a Tape Information Package
(P0572490) is available. This package Is used to fecilitate the design of
computer programs to read the tapes, decode the call records and
produce accurate accounting reports.

3.04 A cdl record on a TTY or printer contains the following fieds
except where noted

3.05 dThe Record Type (RECTYPE) fidd indicates the type of cdl
record.

3.06 TTY Output. This fidd condgs of a dngle letter identifying the
type of record:

Authorization Code

Charge record

End record _
Connection record (Conference connection)
Initidization record

Charge for Conference

Normal record

Cdling Party Number

Connection record (initid connection)
Connection record (Transfer connection)
Start Record

Timestamp record.

HoBOTZZ T TmMa»

3.07 A C record is generated for a charge code entered either before
edtablishing 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.

Page 3-1
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>
| 06/28 10:14
N 001 00 DN4999 A00009 7.1.02.1 06/28 10:15 00:00:20 98289124 0
W 042 , \_019 ,
— )
N 002 00 T00004 DN5064 06/28 10:15 00:00:12
01006 70120
s 003 00 TOO004 [IN5064 06/28  10:15
N 004 00 DN4999 | 100009 7.1.02.1 06/28 10:15 00:00:22 98289124
00070 00400
E o005 00 TOO004 IN5055 06/28 10:16
0035 00700
T 06/28 10:16
T 06/28 10:14
T 06/28 10:14
N 006 00 ATTNO2 | A0O0003 06/28 10:18 n-0N-NA 950260411 | 2
PRECLEVEL
s 007 00 DN5555 | A0D00O1 06/28 10:22 | 082Q1119_ (Note 6)
£ 008 00 CF 15 AQ0001 7.1.02.1 06/28 10:22
\ YWY WY A
Nie
Nis e 1)
Ss
M Duration
H
L J
MM Time
HH
— D0 pate
- M Ml
— U
- c ¢ |Aux|D
—_ I(Note 4)
LL)
—TerID
(Note 2)
= Ter Tennant
(Note 7}
-QOrigiD
(Notes 2, 5)
Generic XI 1
—Qrig Tennant
(Note 7) Notes:
L— custno 1. Digits prefixed with ‘A’ identify an RS-ANI, NARS, BARS, or CDP type call.
Digits prefixed with ‘E’ identify a call over facilities designated as expensive, and the
— Heeno caller was given expensive route Warning tone.
| 2. In Generic Xl 1, the OrigID and TerID for trunks consist of T (or A)plus 6 digits to
Rectype account for the expanded (128) trunk group feature.
3. TerlD for Connection records is TNXXXX, where XXXX is the shelf/card/units
(packed format) of the agent station.
4. Generic Xl 1 Releases 1to 3 have AuxID format of LL.S.CC.U; XI 1 Release 4 has
format of LLL.S.CC.UU.
5. Generic XI 1 Release 4 OrigID format for a Conference record is CFLLLNN; eg., CFO0615.
6. Optional; Requires that AUTOVCN feature be equipped; precedence levels 4 and 5 are
not printed out.
7. When Multi-Tenant Service is equipped (XI 1 Release 7+), the Tenant Numbers of the
originating and terminating parties are printed below the OrigID and TerID fields.
Fig. 3-1
Format of Call Records on TTY
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Starting ‘1
Bit Number = 15 14 13 12 11 10 9 7 32 | 0 Word
T 11 R B T T
| Cust No. | Recno | Rectype 0
(Note 1)
Timestamp i [N L ' T ¥
{Inc Month) “ Day Hour Minute !
Digits Lost Bit
| L v T L — T 1 )
1| Digcount | | Tertype | Origtype | Month
-

r"l 1 T I

Directory Number

T T

T !

— ]

Or

I |—
Orig 1D

1 Al
Member

1

X

T 1 1
Route

Or
R e ]
Or

=T T
XXX XL contno._|

1 1 T1_ 1 1
Loop [Note §) ]

~

i R 1
Dire

clory

I
Number

1

Or

T
Member

I |><><><] I;oute] (Nolte 1;) I

Or
Ter ID IR
Attendant No,
Or

XXX Contino. |

1 T 1 _ T 1
Loop (Nate 3) _I

| Shelt l

T
Card

! I Urlwitl

|><| Glrou;IJ I |LolopI
~

PR AN

H I

Orfatnatina- Menant

l

T

-Nu—;maf ' I

L A m
I><><><><>O<] Terminating Tenant Number I

(Connection Record Only)

AUX ID I T T T T T T T I T T T T T
(Note 2) Loop Sheif I Card l Unit |
Duration I T T 1 T 1 T 1 T T 1 1 T 1 T l
~
I T T T T T T T T T 1 T 1 T I
(Up To 8 Words)
Digits
(Dialed)
~
AUTOVON Call
Precedence ] 1 1
PRECLEVEL

(Note 4 and 6)

Fig. 3-2

Format of a Call Record on Tape

3
Generic XI 1
Notes:
3
1. Words 0, 1 and 2 define completely the
format of the Balance of the Record.
3 2. The AuxID is allocated only if either

Origtype or Tertype requires it.

3. Prior to Generic XI 1 Release 4, the loop
3 field in the OriglD and TerlD records is
7 bits. The CONF field is therefore
shifted one bit right.

4. AUTOVON feature must be equipped.

) 5. Multi-Tenant feature must be equipped.
6. AUTOVON-CDR and Multi-Tenant packages

4 are mutually exclusive.

4

4

4

5 (Note 5)

6 (Note 5)

50r 7

5,70r8

5 6. 7,80r9

5, 6. ey 07 16

5 6,...,0r14
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Record Number

Customer Number

Originator Type (Tape
Only)

Page 3-4

3.06 Tape Output. This five-bit fiddld can be O-14 in binary and
defines the type of record:

0 Null record

I Normal record

2 Start record

3 End record

4 Charge record

5 Initidization record

6  Timestamp record

7 Normal record for RS-ANI, BARS, NARS or CDP

§  Start record for RS-ANI, NARS, BARS and CDP

9 Cdling Paty Number (CPN)

10 Authorization Code

11 Charge for Conference

12 Normad record for a cal on an expensve route (MARSBARYS)
13 Start record for a cal on an expensive route (NARS/BARS)
14 Connection record.

3.09 The Record Number (RECNO) fidd 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-judtified.

3.11 Tape Output. This seven-bit field gives the record number in
binary, modulo 128.

3.12 The Customer Number (CUSTNQ) fidd identifies the customer
asociated with the cal.

(3.13)TTY Ooutput. A two-character fidd identifies the customer number
0-31).

3:14 ';'ape Output. A fivebit fiedd identifies the customer (O-31 in
inary).

3.15 The three-hit Originator Type (ORIGTYPE) field identifies the
type of gpparatus that originated the call:

0 500/2500 set or SL-1 station
1 500/2500 set or SL-1 gation with which AUXID is associated
2  Trunk



Terminator Type (Tape
Only)

Originator
Identif ication

APPENDIX 1 TO 553-2631-100

3 Attendant
4 Trunks, END record expected
5  Conference.

3.16 The Terminator Type (TERTYPE) fidd identifies the type of
goparatus to which the cdl was terminated. Definition of fidds Is the
same as for ORIGTY PE.

3.17 The Originator Identification (ORIGID) field identifies the
gpparatus that originated the call.

3.16 TTY Output. The format depends on the type of equipment as
follows

e Stations. Stions are identified in the form DNxxxx, where xxxx is
the prime DN for the dtation.

e Trunks. The ORIGID fidd is in the format Trrrmmm, where rrr is
the route number and mmm is the member number.

e Attendants. Attendants are identified in the form ATTNxx, where
xx is the console number (I-15).

e Conference Loops. Conference loops are identified in the form
CFlllnn, where 111 is the loop number (0-159, O-79 prior to Release  4)
and nn is the conference number.

3.19 Tape Output. The forma of the 16-bit field depends on the type
of equipment as follows

e Stations. If the ORIGTYPE or TERTYPE fiddsae O or 1 (i.e, a
getion), this field identifies the 500/2500 set DN or SL-1 prime DN
of the set that originated the cal. Up to four decima digits areeq
gored in a binary fidd of 16 hits.
zero is represented by binary 10 (i.e., 1010
*is reprgented by b¥naya?/1 ( )

# is represented by binary 12. o

e Trunks. If the ORIGTYPE or TERTYPE fields ae 2 or 4 (i.e, the
originator is a trunk), this field is 15 hits long.

® The trunk route number is 7 hits.
e The trunk route member number is 8 hits.

e Attendants. If the ORIGTYPE or TERTYPE fidd is 3 (i.e, an
attendant), attendant number is identified in 4 hits.

e Conference Loops. If the ORIGTYPE or TERTYPE fidd 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
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Terminator
Identif ication

Digit Count (Tape Only)

Digits Lost (Tape Only)

Auxiliary ldentif ication

Timestamp

Page 3-6

3.20 The Terminator |dentification (TERID) field identifies the
paratus on which a cal 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, shdf, card and unit in packed

format.

3.22 This fidd gives the tota number of digits dided in 5 bits,

3.23 This field conggts of one bit, which is set to 1 if the totd digits
dialed exceeds 32.

324 The Auxiliary Identification (AUXID) field identifies the TN of
the originating station when the dation has a multiple gppearance prime
DN, and thus cannot be uniquely identified by ORIGID.

3.25 TTY oOutput. The AUXID fidd is in the form [Ls.cc.u (X11
Releases 1 to 3) or lils.cc.uu (X11 Release 4) and uniquely identifies
originating station loop, shef, card and unit.

3.26 Tape Output. This field (16 bits) depends on the card density of
the originding dation.

e Single Density = XLLLLLLLSSCCCCUU (X = not used)
e Double Density = XLLLLLLLSUCCCCUU

327 The TIMESTAMP fiedd gives the date and time. Its exact
definition depends on the type of record:

Normal record = end of cdl

Start record = dart of call

End record - end of cal

Initidization record = time of sysdem initidization
Timestamp - old or new timestamp

Transfer record = Completion of transfer

Connection record = Time of connection.

Fia oy Of S ot o ten e St cBy 1o Shown 25 By 0 of the
next month.

3.29 TTY Output. The format is MM /DD HH:MM Wwhere:
MMis month (1-12)

DD is day (I-31)

HH is hour (0-23)

MMis minute (O-59)



Call Duration

Digits

APPENDIX 1 TO 553-2631-100

3.30 Tape Output. The timestamp field occupies 20 hits as follows
e MONTH (4 bits) where Jan. = 1 and Dec. = 12

e DAY (5 bits) where first day of month = 1

® HOUR (5 bits) which can be 0 to 23

e MINUTE (6 bits) which can be 0 to 59.

3.31 The DURATION fied measures the cdl duraion in units of 2 s
In a Norma record, this is the duration of the cdl from dart to
disconnect. In a Start record, this is the duration of the cal from sart
to firgt feature usage a time given by TIMESTAMP. An incoming call
is deemed to start a the time of presentation to the cdled party. An
outgoing cdl darts a the time of trunk seizure (did tone removed).

3.32 TTY Output. The output is in the form HH:MM:SS where:
HH is hour (O-23)

MMis minutes (0-59)

SSis seconds (0O-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 cal duration in seconds.

3.35 The DIGITS field identifies the digits dided, digits outpulsed, or
Charge Account code entered. Up to 32 digits can be recorded. If more
digits are dided, only the first 16 are recorded correctly. Digit 33 and
succeeding digits are cycled over digits 17 to 32.

3.36 Route Selection. Route Sdection digits (for NARS, BARS, etc.)
are indicated if preceded by the letter A. For RSSAN1 or NARS, the
digits shown in the digits fidd are those that are actudly outpulsed
the system after route sdection and d(ljglt_ mayoulatlon. Ith BARS an
CDP, the digits shown are the actud digits dialed except that the BARS
access code and CDP steering code is replaced by the trunk access code.
%RSéNARS cdls placed over an expendgve route are indicated by the
e E

3.37 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks ac by a 2500-type st specifies only the trunk
access code in the DIGITS fidd. Dictation trunks require tones to
ingruct the machines at the other end. The 2500-type Set sends these
tones directly to the dictation trunk without usng a cdl regiger to
dore digits. As these digits are not stored in a cdl regiger, the CDR
cannot print them out. In the case of 500-type and SL-1 sets, the digits
must be sored in a cdl regiser and then'a DTR trandates the digits
irr:to tones. The CDR output will therefore show dl digits dided by
these sets.

3.38 TTY Output. Up to 32 digits can be output on the termindl.
3.39 Tape Output. Each digit is stored as a four-bit word. Totd digit
dorage is a maximum of eight 16-bit words.
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Precedence Level

r* Originating/
Terminating Tenant
Number

Ls

Terminating Carriage
Return (TTY Only)

™ RECORD LENGTH FOR
TTY

Page 3-8

3.40 The Precedence Leve fied for AUTOVON (PRECLEVEL) fidd is
output only if the AUTOVON feature package is equipped. It conssts
of a singlle digit that represents the precedence level of an AUTOVON
cdl asfollows

0 AUTOVON Flash Override

I AUTOVON Flash

2 AUTOVON Immediate

3 AUTOVON Priority

4 AUTOVON Routine

5 Non-AUTOVON calls

3.41 The AUTOVON precedence leve is gopended to dl AUTOVON
cal records except the time stamp and initiaize records.

3.42 TTY output. PRECLEVEL is a single digit appended to the end of
cal records. Levels 4 and 5 (AUTOVON routine and non-rAUTOVON
cdls) are not output on TTY.

3.43 Tape Output. PRECLEVEL occupies a 4-hit fiedld which gives the
precedence level (O-5) in binary.

3.44 When the Multi-Tenant Service feature is present, CDR formats
will incude the originging and terminating Tenant Numbers.

3.45 TTY Output. A second line of data is printed. This conssts of the
Origingting and Terminating Tenant Numbers. The fidds are located
dlrect(ljy under the Originating and Terminating 1D fidds of the CDR
record.

3.46 Tape Output. The Originating and Terminating Tenant Numbers
each occupy a 10 bit binary field (range 0 = 512).

3.47 As a customer option, the SL-1 can ortput a Line Feed (carriage
return) character a the end of each cal record.

348 The following formulae permit the cdculaion of lengths of dl
TTY records in number of characters. (See Tables 3-A for a definition
of cal record fields for Generic X11 Releases 1, 2 and 3, and Table 3-B
for the fields for Rlease 4.)

NORMAL RECORD = C+ 4 +T+N+ A+ M
STARTRECORD =C+ 4+ T+N+A+ M
ENDRECORD=C+ 3 +T+A+M

INITIALIZATION RECORD =C+35+ T

TIMESTAMPRECORD =C + 35i-T

AUTHORIZATION CODERECORD =C+ 35+ T+N+A + M
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CHARGE RECORD =C+ 35+ T+N+A+ M ha |
CHARGE-CONFERENCERECORD =C+ 35+ T+ N+ A + M
CPN RECORD =C+ 35+ T+N+ A+ M
CONNECTION RECORD = C+ 4+ T+ N+ A+ M
349 The definition of the variables are as follows:
C is the number of ASCIlI control characters (CR, LF, NUL) per
(r)erccz)gdiftyl\ﬁiljzlﬁ! e?w a(r?]tlgéklagg\llsoeléu%gggjmce level is printed out
T is0without AUXID; up to 12 with AUXID.
is the number of digits to be recorded.

A is1lif AUTOVON is equipped and cal has a precedence level of O

to 3).
M is 6 if Multi-Tenant package is equipped.
RECORD LENGTH FOR 3.50 To separate cdl records within a tape block, the length of each
TAPE record must be known. The following formulae permit the caculation

of the lengths of dl cdl 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

CHARGERECORD = 7+ T + CEILING (N/4) + A + M

CH_{/_&RGE—CONFERENCE RECORD = 7 + T + CEILING (N/4) +
A+ M

CPN RECORD = 7 + T + CEILING (N/4) + A + M
CONNECTION RECORD = 6+ T+ CEILING (N/4 + A+ M
3.51 The définition of the variables are as follows:

N isthe number of digits to be recorded.

T istif AUXID isinduded, O if not.

CEILING (N/4) is the smdlest integer grester than or equa to Ni4
(eg., if N =29, Celing = 8).

A is 1 if AUTOVON is equipped. |
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M is 2 if Multi-Tenant feature is equipped.
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TTY OUTPUT FORMAT (GENERIC X11 RELEASES 1, 2 AND 3}

CHARACTER NAME FORMAT DEFINITION

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO X X Customer Number

g <blank> Blank space

10-16 ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLNN_ Conference Number

17 <blank> Blank space

18-24 TERID Terminging  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTINXX_or Attendant Num
CFLLNN_ Conference Number

25 <blank> Blank space

26-34 AUXID LL.S.CC.U Auxiliary Identification

35 <blank> Blank space

36-46 TIMESTAMP MM/DD_HH:MM Timesamp

A7 <blank> Blank space

48-55 DURATION HH: MM:SS Duration

56 <blank> Blank space

57-90 DIGITS Digits Dided:
XXX..X or Up to 32 normd digits
A_XXX..X Route Selection was used _
E_XXX..X BARS/NARS cdl placed over expensve

route
48-90 DURATION XXX.. X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdling Party Number digits
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Table 3-B

TTY OUTPUT FORMAT (GENERIC X11 RELEASE 4)

CHARACTER NAME FORMAT DEFINITION

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank) Blank space

7-8 CUSTNO X X Customer Number

g <blank> Blank space

10~16 ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLLNN Conference Number

17 <blank> Blank space

18-24 TERID Terminating  ldentification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX _or Attendant Num
CFLLLNN Conference Number

25 <blank> Blank space

26-36 AUXID LLL.S.CC.UU Auxiliary Identification

37 <blank> Blank space

38-48 TIMESTAMP MM/DD_HH:MM Timesamp

49 <blank) Blank space

50-57 DURATION HH:MM:SS Duration

58 <blank> Blank space

59-92 DIGITS Digits Dided: o
XXX...X or Up to 32 normd digits
A_XXX..X Route Sdlection was used
E_XXX..X BARS/NARS call placed over expensve

route
93 <blank> Blank space
94 PRECLEVEL X AUTOVON  Precedence Level
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Table 3-B Continued
TTY OUTPUT FORMAT (GENERIC XI1 RELEASE 4}

CHARACTER NAME FORMAT DEFINITION
POSITION
50-94 DURATION XXX..X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdling Party Number digits
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™ Table 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 FORMAT DEFINITION

POSITION

LINE ONE

| RECTYPE Y Record Type.

/ <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

9 <blank> Blank space

10-16 ‘ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLLNN Conference Number

17 <blank> Blank space

18-24 TERID Terminding  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Number,
CFLLLNN Conference Number

25 <blank> Blank space

26-36 AUXID LLLS.CC.UU Auxiliary Identification

37 <blank> Blank space

38-48 TIMESTAMP MM/DD_HH:MM Timestamp

49 <blank> Blank space

50-57 DURATION HH: MM:SS Duration (Note 1 in preamble)

58 <blank> Blank space

59-92 DIGITS Digits Dided: (Note 1 in preamble)
XXX..Xor Up to 32 normd digits
A_XXX..X Route Selection was used _
E_XXX..X BAuIt{S/ NARS cdl placed over expensve

L. route
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Table 3-C Continued “
TTY INPUT FORMAT (GENERIC X11 RELEASE 7+)

CHARACTER NAME FORMAT DEFINITION

POSITION

93 <blank> Blank space

94 PRECLEVEL X AUTOVON  Precedence Level

50-94 DURATION XXX.. X 14 Authorizaton code digits or
23 Charge Account digietrs or
23 Cdlling Party Number digits (Note 2
in preamble)

LINE TWO

-9 <blank> Blank spaces

10-12 ORIGTENO XXX Originating Tenant Number

13-17 <blank> Blank spaces

18-20 TERTENO XXX Terminating Tenant Number J
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4. CALL RECORD GENERATION

401 A simtple cdl generates a single call record. Cals that are modified
because of certain features (eg., cal trandfer, conference) generate
multiple records.

4.02 For every cal to be recorded, the system software generates one
Normal record or several Start and End records. Additiona record
types are generated to accommodate certain features.

4.03 The different types of cdl records and their gpplication are
outlined as follows.

Normal Record {N) 404 A Normd record is generated when a smple cal is established
(whether extended or not through the attendant console) and when no
_ortTfher st feature is activated. The Norma record contains the following
informeation:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DURATION

DIGITS _ .

PRECLEVEL éopt_lonal, AUTOVON must be equipped)

ORIGTENO (optional, Multi-Tenant must be equipped) -
TERTENO (optiond, Multi-Tenant must be equipped). -

4.05 For a Normd record, all telephone set did input is included
in the CDR record until such time as the End-of-Diding (EOD) timer
interval is exceeded or the user enters # from the set keyboard. Thus,
the dided DN portion of the CDR record may include * symbols and
unused digits (eg., in many cases speed cal and autodial numbers
include * symbols, each of which when interpreted by the system causes
a3 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
cal is completed to the correct destination but the CDR record contains
the usdess digits.

4.06 When one of the Route Selection features are used, the letter A
precedes the Digits fiedd on TTY outputs. These festures are Badic
Alternate Route Sdlection (BARS), Network Alternate Route Selection
(NARS), Route Sdection-Automatic Number Identification (RS-ANI)
and Coordinated Diding Plan (CDP). In BARS and NARS fegtures, the
letter E precedes the TTY Digits fidd to indicate the cal was
completed over facilities that are desgnated (through service change) as
expensve. The actud digits that gppear in the Norma (or Start) records
depend on the Route Selection feature as follows:.

e RS-ANI, NARS~ digits shown are those that are actualy outpulsed
by the system after route selection and any required digit
manipuletion. The actud digits dided are reflected only if no digit
manipulation was required to process the call.

Page 4-1
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Start Record (S)

Page 4-2

. BARS, CDP - digits shown ae those tha ae dided 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 cal answvered by the attendant and
extended to a dtation generates a Normal record, indicating the trunk as
the ORIGID and the gation as the TERID. No indication is given that

the atendant is involved in the cal. When the callin? party abandons
the cdl before the dtation answers, and before recdll 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 ation are shown as terminating
a the attendant console.

4.08 Outgoing Calls. An outgoing cal placed by the attendant
generates a Norma record, indicating the attendant console as the
ORIGID and the trunk as the TERID. However, when the cdl is
extended to a dtation, the Norma record generated indicates the trunk
as ORIGID and the dation as the TERID. The Digits fidd includes the
gation number dided by the attendant.

4.09 Rin A?ain. When the Ring g\gain feature is activated, a record is
generateg only when a trunk is saized.

4,10 TIE Trunk Operation. Cals placed over tandem TIE trunks are
billed from the time the cdl is ahswered (i.e, answer supervison is
received), rather than from the time the trunk is seized. A Normd (or
Start) record is generated only if answer supervison is received. Thus
the cdling party is not charged for the time taken for outpulsng and
ringing.

411 A Start record is generated when a cdl receives trestment from

certain festures of the SL-1 sysem. A Start record contains the
following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

BIL(J;FI%‘,TION (not included in TTY records)
PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optiona. Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.12 Call Transfer. When the Cal Trandfer fegture is activated on an
established call, a Start record is generated instead of a Normd record.
The record is generated when the transfer is completed and shows the
two involved parties immediately before the festure was activated. On
termindtion of the cdl, an End record is generated showing its find
dispostion. Start records are not generated for intermediate Stations
when a cdl is transferred more than once; CDR records, therefore, do
not indicate this occurrence.
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4.13 Conference. When the Conference festure is activated on an
established call, a Start record is generated as described for the Cdl
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 caculated from the previous Start
record timestamp to the current Start record timestamp. Although the
sequence of related Start records generated may be dtered by the CDR
processng_routines, the chronologica (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 Forward. When the Cal Forward festure 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 cal forward DN as TERID. The second record
indicates the cal 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 QOther Features. When barge-in, busy verification, privacy reease
or override is gpplied to an established cal, a Start record is generated.
Cdls that would normdly generate a Normd record are dtered to
generate a Start record. e record indicates that a feature was
activated during the cal, as wel as any changes to the parties involved.
The trunk ID remains consgent throughout. An End record is
generated on termination of the cal.

End Record (E) 4.16 Each End record is associated with a specific Start record and is
generaed on termination of the cal. The record shows the find
disposition of the call. The timestamps on the corresponding Start and
End records can be used to caculate the Duration of a cdl. The End
record contains the following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

‘PRECLEVEL (optional, AUTOVON must be equipped)

ORIGTENO (optiona, Multi-Tenant must be equipped) -
TERTENO (optiona, Multi-Tenant must be equipped). -

initialization Record (I} 4.17 After a system initidization, a single record is generated to note
this occurrence and its time in the following format:

RECTYPE
TIMESTAMP

Timestamp Record (T) 4.18 When the systlem time or date is changed from ether the atendant
console or a TTY, a consecutive pair of records is generated specifying
the old and new timestamps. The first record in such a par gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP

Page 4-3
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Authorization Code
Record {A)

Charge Account Record

(C)
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4.19 Authorization Code recording is optional and is set usng overlay
24. A record is generated when the code is entered and one of the
following occurs

e atrunk is seized
e aloca set answers Direct Inward System Access (DISA) cdls
e a DISA cdl cannot be connected to a local sat

e 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 diad 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
{ﬁf authorization code digits This record contans the following
information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optiona, Multi-Tenant must be equipped).

4.21 The charge account record is designed to dlow direct billing of
cdls to gpecific charge account numbers. Charge account number
lengths (2 to 23 digits) are defined individualy for each customer, by
usng overlz(i}/ 15. A charge account number, when entered ether before
diding or during an established incoming or outgoing cdl, causes a
_CrZTParge Acocount record to be generated which contains the following
Information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DIGITS

PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optiona, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.22 Numbers of Fixed Length. The sysem 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 sysem. A Charge record is generated showing the
partidly entered charge account number.

(b) When a charfge account number is entered during an established
cdl 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 previoudy established cal will be reconnected.
On 500/2500-type s, if the user does not wait for a response and
hes dided too tfew digits, then each switchhook flash is interpreted
as a digit 1 until the charge account length is reached. Did tone is
then returned and the next switchhook flash will reconnect the cdl.
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
Whgn trae DN key is depressed. However, no charge record will be
produced.

4.23 Numbers of Variable Length. SL-1 sats and attendant consoles
equipped with a charge (CHG) key are permitted to enter charge
account numbers contaning less digits than defined in the customer
data block. The Chargi? account number entered is accepted by the

sem when the CHG key is operated. Charge account number entry is

0 accepted by the system by operating a DN, cdl transfer or
conference key that was active before the CHG key was operated. The
CHG key may aso 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 cdl involves a trunk and meets the criteria set for
CDR in the route data block.

4.25 Cdl Transfer. A cdl 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 cdl is terminated. However, if set B, indead of terminating the call,
enters charge account number and subsequently transfers the cdl to
another set (C), a Charge record is generated for set B. The resulting
Start and End records do not indicate set B or any other intermediate
st as being involved in the call. The Start, Charge and End records can
only be associated on a timestamp and trunk bags, the trunk remaining
consigtent on dl three records.
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Charge Conference

Record (M)

$

-
-

Calling Party Number
(CPN) Record (P}

Connection Record
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4.26 Charge Conference records dlow the assgnment of one or more
charge account numbers to one, several or dl members of a conference.
Individua Start, Charge Conference and End records are generated for
eech individud trunk icipating in a conference cdl. Individud End
records are generated for each trunk as it disconnects from the
pr?fnference. e Charge Conference record contains the following
Information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DIGITS

PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.27 Different Account Numbers. TO assgn portions of a conference
cdl to different charge account numbers, the account numbers must be
entered when adding a trunk to a conference and before _conferewcir;? IS
completed. For-500/2500-type sets, the account number is entered arter
the switchhook flash and before the trunk is dided. For SL-1 sats, the
account number is entered after the conference key is operated, ether
before or after the trunk is dided 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 dl participants in a conference
cdl are assgned the same charge account number, only one entry is
required. Once dl the trunks are included in the conference, the charge
account number is entered in the usud manner. Separate Charge
Conference records are generated for each trunk in the conference call.

4.29 The CPN record is useful in matching telephone company bi”foﬁ
records of collect cdls againgt cdl detall records. By operating a C
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the caling 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

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optiond, Multi-Tenant must be equipped).

4.30 There are three types of Connection record (Release 3 and later):
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(8 Q Record. Generated when a connection is made between a'trunk
and an ACD agent.

(b) R Record. Generated when a cdll is transferred by an ACD agent.

© F R(tecord. Generated when a conference is set up by an ACD
agent.

431 The appropriate Connection record is generated for each
connection made with an ACD agent linked to a customer-provided

computer. The Connection record alows Cg?ewts to establish and modify
a profile of a cdl in progress (eg., the caler’s name, address or other

information) which can be passed on with the call each time the cal is

transferred  or conferenced. This profile is enteed in the
customer-provided computer and can displayed on ACD agent

terminals. If the call is transferred or conferenced to another agent, the

cdl profile is output on the second agent’s terminad. The second agent
can then change the cal profile as required. Further transferring or

conf erendng Is treated In the same mamner. When the
customer-provided computer detects a connection record, it scans the
CDR records for other connection records related to that cdl. Any
previoudy entered cal profiles will be displayed on the ACD agent’s
screen. This procedure is repeated on al subsequent transfers and

conferences until the cdl is terminated by an agent or transferred to a
non-agent.

432 The Q record may be used in Voice Response Unit (VRU)
gpplications (eg., 411 and 5551212 cdls) to inform the
customer-provided computer as to which trunk to connect the VRU to
play out an eectronicaly congtructed message to the caller. The agent's
work time for the cal is therefore reduced.

4.33 Connection records contain the following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DURATION

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)

ORIGTENO (optional, Multi-Tenant must be equipped) -
TERTENO (optiona, Multi-Tenant must be equipped). -

4.34 The CDR format of Connection records is Smilar to the N record
except that the TERID fidd contains the TN (packed format) of the
agent gation.

4.35 The Durdion fidd 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 sgnd that cdls are waiting for an
excessve length of time.

Note: Connection records are not recorded on magnetic tape.
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4.36 Priority Connection Record. The primay use of Connection
records is to integrate the SL-1 ACD feature with the
customer-provided computer to trandfer the cdl profile from agent to
agent. In the integrated environment, cal completion consgss of three
parts:

(@) switching through a voice path
(b) informing the computer of the connection (Connection record)

(¢) having the customer-provided computer output the cdl profile on
the termind of the agent recaiving the cdl.

437 The time required to process dl three pats of the cdl is
cumulative. To reduce the red-time required to complete the cdll,
connection records are given priority over other types of CDR records.
Priorities are assigned as follows:.

e 128 ms high priority timing queue

Network input messages

128 ms regular timing queue

+ Ringng

e TTY input

CDR Connection Cdl Processing records

other functions a lower priority levds (including other CDR
records).

4.38 CDR Record Sequencing. The amplest type of cdl to an ACD
DN is an incoming cdl from a trunk to an agent: i.e,, the agent answers
and teminates the cdl, without trandferring or conferencing. The
typicad sequence of CDR record for this type of cdl is

e Q record - indicates a connection has been established.
e N record= indicates that the cdl is terminated.

4.39 Cdls involving trandferring and conferencing generate a sequence
oﬁnns;tlion, Start and End records. A typica sequence of records for
trandfer cdls is

e Q record = Indicates that a connection has been established.

e Srecord - Indicates that the fird leg of the cdl has been
completed. Timing and other data is provided for this portion of the
cdl. This record is only generated for the first leg of a cal.

e Rrecord - Indicates that the cal 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 cdl is transferred to subsequent agents.
There can be any number of additiond R records.
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e E record = indicates that the cdl is ended. It provides timing and
other data for that cal.

4.40 A typical sequence of records for conference calls is:
e Qrecord = Indicates that a connection has been established.

e F record = Indicates that a new connection has been established
between two parties for a conference.

e Srecord= Indicates that the conference has been set up (third party
conferenced to the cdl). 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.

e Erecord = indicates that the cdl 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 aways 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 actua sequence of
the CDR records can be determined by their serid numbers.

Page 4-g
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5. EXAMPLES OF CALL RECORDS

5.01 This part provides examples of cdl records produced by various
cal sequences (Table 5-A). For each example, the expected TTY output

is given.
Table 5-A
LIST OF SAMPLE CALLS
SAMPLE FEATURES
CALL
1 Charge Account, AUXID
2 CPN
3 Authorization Code
4 Authorization Code, Cdl Transfer
5 Charge Conference
6 Charge Conference
7 Charge Conference
8 Charge Account, Cal Transfer

Page 5-1
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Table 5-B
OUTPUT OF SAMPLE CALL #1

REC REC CcUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO lil.s.cc.uu mm/dd hh:mm hh:mm:ss
c 008 00 DN7234 T04016 007.2.04.03 09/07  10:07 123456 Note 2

N 017 00 DN7234 TO4016 007.2.04.03 09/07  10:07 00:02:10 99361212
Note 1: Prior to Release 4, the AUXID format was IL.s.cc.u
Note 2: When DURATION is not recorded, the digits dided are output in that column.
Note 3: Other unrelated call records may be inserted between these records.

Sample Call 1 502 Table 5-B gives an example involving the Charge Account and
AUXID features.

(1) DN 7234, a multiple appearance prime DN, dias 9-936-1212 and
enters a charge account (123456). The cdl 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/shdf/card/unit) is generated a the termination of the cdl.
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Table 5-C
OUTPUT OF SAMPLE CALL #2

REC REC CcUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/dd hh: mm hh:mm:ss
P 025 00 TOO0005 DN9876 09/07 11:10 2019493000 Note 1
N 027 00 TOO0005 DN9876 09/07 11:09 00:12:05

0Nolote 1: When DURATION is not recorded, the cdling party number digits are output in that
umn.

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 Cdling Party Number
(CPN) feature.

(1) DN 9876 receives a collect cal on trunk group O, member 5 and
enters CPN 201-949-3000.

(2) The CPN record is generated after the cdlinq_ number is
entered and the caler has returned to the cal. The Norma record
is generated a the termination of the call.

Page 5-3
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Table 5-D
OUTPUT OF SAMPLE CALL #3

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/dd hh: mm hh:mm:ss
A 039 00 DN3456  T00045 09/07 11:49 12345678 Note 1
N 051 00 DN3456  T00045 09/07 1151 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 ?.04 Table 5D gives an example involving the Authorization Code
edture.

(1) DN 3456 enters an authorization code number 12345678 and dids
%212—682—3333. The cdl is completed on trunk group 0, member

(2) The Authorization Code record is generated after the code is
enéleroefdt Hagcéd accepted. The Norma cdll record is generated at the
en
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Table 5-E
OUTPUT OF SAMPLE CALL #4

REC REC CUS OQRIGID TERID AUXID DATE TIME DIGITS
TYP NO NO mm/dd hh:mm
A 057 00 DN7865 TO0019 09/07  13:07 87654321
S 059 00 DN7865 T00019 09/07 13:10 9%7145559292
E 079 00 700019 DN3131 09/07 1318

Note 1: Other call records may be inserted between these records.

Noted2: DURATION is not supplied but must be caculated from the TIME fidd of § and E
records.

Sample Call 4 5.05 Table 5-E gives an example involving the Authorization Code and
Cdl Transfer features.

(1) DN 7865 dials 9-*-714-555-9292# and the cal completes through
trunk 19. The cdl 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 Authorizetion Code record is generated after the entry is

complete. When the cadl is transferred, a Start record is generated.
When the cdl 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 DIGITS
TYP NO NO Notel mm/dd hh:mm
c 061 00 DN6543  TO0016 09/07 1510 123456
c 063 00 DN6543 700045 09707 1511 123457
s 0 00 DN6543  TO00016 09/07 1512 99699170
s 072 00 DN6543  TO0045 09/07 1510 9%212626170
c 073 00 DN6543  TO0067 09/07 1512 123458
s 079 00 DN6543  TO0067 09/07 1513 92015425747
E 087 00 CF01980 T00067 09/07  15:25
E 088 00 CF01980 T00016 09/07 15:31
E 091 00 CF01980 TO0045 09/07 1531

Note 1: Prior to Rdease 4, the conference number in the ORIGID fidd had a format of
CFLLNN, eg., CF1980.

Note 2: Other call records may be inserted between these records.

'T’IOI{/(IB E3:f_él)éJRATION is not supplied, but must be caculated from S and E records using the
ied.

Sample Call 5 506 Table 5F gives an example involving the Charge Conference

festure.

(1) DN 6543 establishes a conference call with 3 other parties, entering
an account code prior to connecting each party. The parties were
connected sequentidly on trunks 16, 45 and 67. The parties
disconnected in the order 67, 16 and 4. Conference bridge 1980
was used.

(2) The account codes entered were 123456, 123457 and 123458 in that
order. .

(3) The digits dialed were 9-969-9170 for the first part%/,
9—;_—(2112—262-—6170 for the second and 9-201-542-5747 for the
thira.

4 A Chage Account record is generated &fter each entry is
completed. A Start record is generated after each party is added:
however, the firs two Start records are generated together after
the sysem recognizes the conference gtuation 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 TERID AUXID DATE TIME DIGITS
TYP NO NO Notel mm/dd hh:mm
S 103 00 DN6543 T00016 09/07 11:17 99699170
S 104 00 DN6543 TO0045 09/07 11:17  9%2122626170
S 107 00 DN6543 T00067 09/07 11:18 92015425749
M 112 00 TOO0045  DN6543 09/07  11:19 123456
M 113 00 TOO016  DNG6543 09/07 1119 123456
M 115 00 TOO067 DN6543 09707 11:19 123456
E 12 00 CF01122 TO0067 09/07  11:40
E 126 00 CFol122 TO00016 09/07  11:45
E 127 00 CF01122 TOO0045 09/07 11:47

Note 1: In Generic X11 Rdease 4, the conference number in the ORIGID fidd has a format of
CFLLLNN, eg., CFO1122.

Note 2: Other cdl records may be inserted between these records.

Noted3: DURATION is not supplied, but must be caculated usng the TIME fields of S and E
records.

Sample Call 6 ?.07 Table 5-G gives an example involving the Charge Conference
egture.

(1) DN 6543 places the same conference cdll asin 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 al 3 conferees. Conference bridge 1122 is used.

(2) A Start record is generated as each party IS connected. The firdt
two Start records are generated at the same time as the system
recognizes a conference Stuation.

(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 DIGITS
TYP NO NO Notel mm/dd hh:mm

s 017 00 DN8765 TOO0027 09/08 10: 10 99291123
S 018 00 DNB8765 T00037 09/08  10:11 99461130
M 021 00 TOO0037  DN8765 09/08  10:12 123456
M 023 00 TOO0027 DN8765 09/08  10:12 123456
c 037 00 DN8765  TO0047 09/08  10:27 123457

S 039 00 DN8765  TO0047 09/08  10:29  9+9299170
E 051 00 CFO1122 T00037 09/08  11:10

E 053 00 CFO01122 TOO0047 09/08  11:10

E 055 00 CF01122 TOO0027 09/08 1111

Note 1: Prior t0 Release 4, the conference number in the ORIGID fiedd had a format of

CFLLNN, eg, CF1122.

Note 2: Other call records may be inserted between these records.

Note 3: DURATION is not given, but must be cadculaied from the TIME fidds of S and E

records.

Sample Call 7
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]?.08 Table 5-H gives an example involving the Charge Conference
egture.

6))

(2

(3)

(4)

(5)

(6)
o)

DN 8765 places a conference cal 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.

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.
Two Start records are generated after the conference is established

Two Charge Conference records are generated after the charge
account entry is made.

A Ch(zjarge record is generated after the new charge number is
entered.

A Start record is generated after the fourth party is added.

End records are generated as the trunks disconnect from the
conference.



Table 5-I
OUTPUT OF SAMPLE CALL #8

APPENDIX 1 TO 553-2631-100

REC REC CUS ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO mm/dd hh:mm
C 076 00 DN6789  T00006 09/08  11:15 123451
S 081 00 DN6789  T0O0006 09/08  11:16  9+2329169166
E 097 00 TOOOO6 DN6789 09/08 1131

Note 1: Other call records may be inserted between these records.
Note 2: DURATION is not given, but must be cadculated from the TIME fidds of S and E

records.

Sample Call 8 5.09 Table 5-1 gives an example involving the Cdl Transfer and Charge
Account features.

(D

(2

3

4)
(5)

)
(7

DN 6789 enters account code 123451 and dias  9%232-916-9166. The
cal is completed on trunk 6 and later transferred to DN 5600.

Iéﬁter the cdll is transferred back to DN6789 and terminated shortly
e.

An Account Code record is generated when the entry of the code
iscomplete.

When the cdl is transferred, a Start record is generated.

When the second transfer takes place, no record is generated as a
Start record dready 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 logt

because an additiona account code was not entered during or prior
to the cal trandfer.
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® Table 5-J

OUTPUT SAMPLE CALLS (MULTI -TENANT SERVICE)

REC REC CUS ORIGID  TERID AUXID DATE TIME DURATION  DIGITS
TYP NO NO DIALED
N 001 05 DN4999  AQ01009 271021 06/28  10:14 00:00:20 98289124
042 000
N 001 04 TO002010 DN5000 06/28 1015 00:00:40
000 000
S 002 05 T002004 DN5064 06/28  10:18
000 000

Note: Other call records may be inserted between these records.

Sample Call
(Multi -Tenant)

Page 5-10

5.10 Table 5-J gives exanples of cdls in the Multi-Tenant Service
environment.

Record 1. DN 4999, a member of Tenant group 042, Customer 5, dids
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, 0 dl resources contain a 000 in the
Tenant Number fidd.

Record 3. DN 5064 of Customer 5 receives an incoming call. Customer
5 has Tenant Service enabled but the dtation does not belong to a
]:I'gwdasf]t group S0 al resources contain a 000 in the Tenant Number
[
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1. GENERAL

APPENDIX 3 TO 553 ~2631-100

1.01, The Cdl Detal Recording (CDR) festure is an optiona software
package which provides a record of selected calls for accounting and
administration purposes. The basic CDR cdl records include the identity
of the cdled and caling parties and the duration of the cal. Additiona
records are generated when certain features are used (e.g., conference,
authorization codes) orolgﬁ catan sysem events (eg., initidization,
change of system time clock).

1.02 The CDR cal records are assembled b){]system software and sent
to an EIA RS-232-C-compatible device such as a teetypewriter (TTY)
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 3+. A genera decription of CDR and a ligt of
associgted NTP can be found in 553-2631-100.
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2. FEATURES AND OPTIONS

APPENDIX 3 TO 553-2631-100

BASIC CDR SOFTWARE
PACKAGE

OPTIONAL CDR
SOFTWARE PACKAGES

2.01 The basc CDR software package is required to generate the call
records. This package is dways required and has the following festures:

(a) Multicustomer Operation. This festure dlows esch customer to
individually sdlect the CDR feeture and its options. The feeture is
enabled or disabled on a customer bass in the Cusomer Data
Block (overlay 15).

(b) call Types. Each cusomer may sdect for cal recording any
combination of the following cdl types on a trunk route basis

e dl cdls
o dl answered cals

dl tdl cdls North American definition (first digit after the
trunk access codeisO or 1)

e dl answeaed tall cdls, North American definition

dl toll cdls, internationd definition (first digit after the trunk
access code is a customer-defined toll digit)

e dl answered toll cdls, internationd definition

() Multiple Appearance Directory Numbers (MADN).. As a
customer option, a MADN may be ?]réi)lernelﬂeda%/ an auxiliary
identification (AUXID) giving the f, cad unit of the
originating set. An AUXID fidd is ﬁrovided only if the origineting
st has a MADN as the prime DN. If a cdl "originates from a
MADN which is not the Brime DN, the prime DN is shown as the
originating 1D with no AUXID field provided.

(d) Priority to CDR. This option ensures that every cal is recorded by
having idle call registers sdlected for CDR before being used for
call processing

2.02 In addition to the basc CDR software package, the following
Op'[I.Oé‘ldc’ji packages are available (sdected for the type of CDR output
required):

(a) CDR-TTY (CTY). This software package is sdected when it is
required t0 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.

(b) CDR Data Link (CLNK). This package is required when the
SingleMulti-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
cqoag)ility for direct billing of cdls to speafic charge account
numbers.
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L

(d) CDR Improved Duration Resolution (CDRB5).

This feature can be added only to the CTY package. It is gpplicable
to dl outgoing CO cdls on loop dat trunks with answer
supervison onlx_, providing an accuracy of 0.5 seconds on CTY
output records. The duration field, HH:MM:SS:X where X=0 or 5,
is dways rounded up to a multiple of 0.5 seconds. All other cls
remain rounded in multiples of 2 seconds. _

If this option is equipped but is not sdected in customer overlay
15, then the duration on loop gtart trunks with answer supervison
IS rl?_%lnded to the nearest second. All other cals are in 2 second
multiples

CDR STORAGE 203 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
conssts 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 ingalations.

2.05 The CDR system collects the call records from the Meridian SL-1
maching(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
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RECORD CONTENTS

Record Type

é%(z))l Cal records may be output on TTY (Fig. 3-1) or on tape (Fig.

(& TTY Output. Each cdl record is output on a TTY as a gngle line
of data The daa is broken up into fidds, the sgnificance of
which is determined by ther postion in _the line. FHelds ae
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 sysem memory and then transferred to
the tape device as ablock viaan SDI port. Null records are used to
fill up blocks so that individua cdl records do not span tape
blocks.

3.02 For 9-track magnetic tape storage, a Tape Information Package

(P0572490) is a/alabalg This Z??pa(e;kag:;ealgs used ?gefacilitate the designagmc

computer programs to read the tapes, decode the cali records and

produce accurate accounting  reports.

3.03 A cdl record on a TTY or printer contains the following fields
except where noted.

3.04d The Record Type (RECTYPE) fidd indicates the type of call
record.

3.05 TTY Output. This field condds of a dngle letter identifying the
type of record:

A Authorizetion Code

C Charge record

E End record

| Initidization record

N Norma record

M Charge for Conference

P Cdling Paty Number

S Start Record

T Timestamp record.

DI & Al WIS T Gl 15 Caabaished & wien charge bk o6
TN B oS Aoeniet Gt et e A O Ere 1 oG,

3.07 Tape Output. This five-bit fidd can be O-14 in binary and
defines the type of record:

Page 3-1
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‘ 06/28  10:14
N 001 00 DN4999 A00009 1.02.1 06/28 10:15 00:00:20.0 98289124
01992 39840
N 002 00 T00004 DN5064 06/28  10:15  00:00:12.0
01006 20120
S 003 00 TO0004 DN5064 06/28 10:15 00:00:17.0
N 004 00 DN4999  T0O0009 1021, 06/28  10:15  00:00:22.0 98289124
00020 00400
E 005 00 TO0004 DN5055 06/28 10:16  00:00:25.0
0035 00700
T 06/28 10:16
T 06/28 10:14
T 06/28 10:14
N 006 00 ATTNO2A 00003 06/28  10:18  00:00:07.0 950260411
\ s \00240, \ ‘00001
S 007 00 DN§5-3/§ A00001 06/28  10:22  00:00:175 98291112
E 0p¢ 00 CFO615 | A00001 | 1.02.1  06/28  10:22  (0:00:40.0 l .
o h Ak A A A A ﬂl Digits
{Note 3}
X
SS | Duration
MM Note 4
HH
— v M|
HH Ime
= DD
B MM] Date
brvererr— )
e CC | AuxiD
b—35
| Meter  Overflow
TeriD
L.-(Note 2)
| Call Charge Notes: Generic  X37
L Ori ”SNote 1) 1. Call charge and pulse count fields only appear for normal and END records, and when the
N g PPM/CDR options are active.
{Note 2) 2. An ‘A’ in the OrigiD or TerlID fields indicates a call over trunk with answer supervision.
Total Puise Count The duration is from the time answer supervision is received to the disconnect time.
(Note 1) 3. Digits prefixed with ‘A’ identify an ARS or RS-ANI type call.
= Custno . 4. An additional row of time .0 or .5 seconds is added to the records if the optional feature,
R CDR Improved Duration Resolution, is used.
—F18CNO
L Rectype
(i1, 1158)
Fig. 3-1

-» Format of Cal | Records on TTY
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Bit Number =

Timestamp
{fnc Month)

Orig 1D

Ter ID

AUX ID (Note 2}

Duration

Digits  (Dialed)

PPM Count

Call Charge

Meter Overflow

Fig. 3-2

Format of a Call Record

-

15
4 v T T T T v T T T T
I l Recno | fecvee
| bay | " o ] ]
Digits Loslt Bit
ETDi;cou'nt ' L'T Te'rty;;e l O:igty;e [ jMo’nth ‘—J
r - T L T Lf L L LEVEAI 1 T v L T T
[ Divectory- Nunrtrer- ]
Or
U Member DX Roue ]
Or
LXK XXX X X X X nissnsants .
Or
L DA cont e 1
( 1 T 1 1 71 3 1 T 1
l Directorv I:
T T T T T T T o T T T T
[ Member ]><><><l Route J
Or
¥
XXX XX XX XX X asenant o]

1413 12 11 10 9 8 7 6 5 4 3 2 1 0

Cust No.

Y
Minute

1 T 1 T
I Loop

T
Number

Or .
| R it | g ™ 7]
P e |snet ] caa [ unit |
I 1 T T T T 1 T T T T T T T T |
/ L T 1 1 1 T T LI | ) L i T 1 T L l
(Upp o 66 Whnrsjs)
1]
.
]
.
T ¥ T T v ¥
l 1 1 T T T 1 T 1 L J
~
I—_F 1 1 T Lt T T L) 1 T T T y J
l T T T Y a— 7 L S T T T T J
I‘r T T ¥ T ¥ LB 1 T 4 T 1 lg:s;:OLl
on Tape

APPENDIX 3 TO 553-2631-100

Starting
Word
0
INote 1)
|
Generic X37
2 Notes:
1. Words ©,1 and 2 define completely the

format of the Balance of the Record.

2. The Aux ID is allocated only if either
Qrigtype or Tertype requires it.

5o0r 6

6 or7

11 or 12

13

14

15
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Record Number

Customer Number

Originator Type (Tape
Only)

Page 3-4

0  Null record

1 Normal record

2 Start record

3 End record

4 Charge record

5 Initidization record

6  Timestamp record

7 Normal record for AN1 or RS-AN1
8§ Stat record for AN1 or RS-AN1
9 Cdling Party Number (CPN)

10  Authorization Code

11 Charge for Conference

3.08 The Record Number (RECNO) fidd 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-judtified.

3.10 Tape Output. This seven-bit field gives the record number in
binary, modulo 128.

3.11 The Customer Number (CUSTNO) field identifies the customer
asociated with the call.

(3.12 )TTY Output. A two-character field identifies the customer number
0-31).

g_.ls ')I'ape Output. A five-bit field identifies the cusomer (O-31 in
inary).

3.14 The three-bit Originator Ter (ORIGTYPE) fidd identifies the
type of gpparatus that originated the call:

0 500/2500 set or SL-1 station

I 500/2500 set or SL-1 station with which AUXID is associated
2  Trunk

3 Attendant

4 Trunks, END record expected

5 Conference.



Terminator Type (Tape
Only)

Originator
Identif ication

Terminator
Identification

Digit Count (Tape Only)

Digits Lost (Tape Only)

APPENDIX 3 TO 553-2631-100

3.15 The Terminator Type (TERTYPE) fidd identifies the type of
goparatus to which the cal was terminated. Definition of fidds is the
same as for ORIGTYPE.

3.16 The Originator Identification (ORIGID) fidd identifies the
gpparatus that originated the call.

f3.&7 TTY Output. The format depends on the type of equipment as
ollows:

e Stations. Saions are identified in the form DNxxxxxx, where
XXXXXX is the prime DN for the station.

e Trunks. The ORIGID fidd isin the forma Trrmmm, where rr is the
route number and mmm is the member number.

e Attendants. Attendants are identified in the form ATTNxx, where
XX is the console number (I-15).

e Conference Loops. Conference loops are identified in the form
CFllgn, 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.

e Stations. If the ORIGTYPE or TERTYPE fiddsae O or 1 (i.e, a
gation), this fidd identifies the 500/2500 set DN or prime DN of
the SL-1 st that originated the cdl. Up to sx decima digits are
gtored in norma hexadecima format, with the exception of:

zero, which is represented by hex A
*, which is represented by hex B
#, which is represented by hex C.

e Trunks. If the ORIGTYPE or TERTYPE fiddsare 2 or 4 (i.e, the
originator is a trunk), this fidd is 15 bits long.

e Thetrunk route number is 7 bits.
e Thetrunk route member number is 8 hits.

e Attendants. If the ORIGTYPE or TERTYPE fidd is 3 (i.e, an
attendant), attendant number is identified in 4 bits.

e Conference Loops. If the ORIGTYPE or TERTYPE fidd is5 (i.e,
conference), loop and conference number are identified in 11 bits:

7 bits= Ioop number
4 bits = conference  number.

3.19 The Teminaor Identification (TERID) fidd identifies the
gpparatus on which a cal is terminated. Contents are the same as for
ORIGID.

3.20 This fidd gives the total number of digits dided in 5 bits.

3.21 This fidd conggs of one bit, which is st to 1 if the totd digits
dided exceeds 23.
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Auxiliary |dentif ication

Timestamp

Page 3-8

322 The Auxiliary Identification (AUXID) fidd identifies the TN of
the originating gation when the gation has a multiple gppearance prime
DN, and thus cannot be uniquely identified by ORIGID.

3.23 TTY Output. The AUXID fidd is in the form s.cc.u and uniquely
identifies originating dation shelf, card and unit.

3.24 Tape Output. Thisfidd (16 bits) depends on the card density of
the originating station.

o Single Densty = XXXXXXXXSSCCCCUU (X = not used)
o Double Dendty = XXXXXXXXSUCCCCUU

325 The TIMESTAMP fidd gives the date and time. Its exact
definition depends on the type of record:

Normal record - end of cdl

Start record = gart of cdl

End record - end of cdl

Initialization record = time of sysem initidization

Timestamp = old or new timestamp

3.26 If the cdl started on the last day of a month and stopped on the
Hés(tt Cr%/nt?\c the next month then the Sart day is shown as day O of the
3.27 TTY Output. The format is MM/DD HH:MM where:

MM is month (1-12)

DD isday (1-31)

HH is hour (0-23)

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.



Call Duration

Digits

End of First Line {TTY
Only)

PPM Count

APPENDIX 3 TO 553-2631-100

3.29 The DURATION field measures the cal duration in units of 2
seconds or 0.5 seconds for optional CDR software package CDRS. In ae
Normd record, this is the duration of the cal from start to disconnect.
In a Start record, this is the duration of the cdl from dart to first
feature usage at the time given by TIMESTAMP. An incoming cdl is
deemed to dtart at the time of presentation to the caled party. An
out%)l ng cal darts a the time of trunk seizure (did tone removed). In
an End record, the time the cal is presented to the last party until
disconnect of that cal is given in the duration field.

3.30 TTY Output. The output is in the form HH:MM:SSX where -
HH is hour (O-23)

MMis minutes (0-59)

SS is seconds (0-59)

X is one haf second (0 or 5) for optional package CDRAS. -

3.31 Tape Output. DURATION takes up 16 hits, and gives a binary
count of the cdl duration in seconds.

3.32 The DIGITS fidd identifies the digits dided, digits outpulsed, or
Charge Account code entered. Up to 23 digits can be recorded. If more
digits are dided, 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-ANI) are
indicated if preceded by the letter A. The digits shown in the digits
field are those that are actudly outpulsed by the system after route
sdection and digit manipulation.

3.34 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks a:cemeg by a 2500-type set oecifies only the trunk
access code in the DIGITS fidd. Dictation trunks require tones to
ingruct the machines & the other end. The 2500~type Set sends these
tones directly to the dictation trunk without usng a cdl regiger to
dore digits. As these digits are not sored in a cdl regier, the CDR
cannot print them out. In the case of 500-type and SL-1 sets, the d(ljglts
must be stored in a cal register and then a DTR trandaes the digits
{rr]wto tgges The CDR output will therefore show all digits dided by
ee seis.

3.35 TTY Output. Up to 23 digits can be output on the termind.

3.36 Tape Output. Each digit is Stored as a four-bit word. Totd digit
dorage Is a maximum of eight 16-bit words.

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.

3.38 The PPM Count (PPMCNT) field records the PPM count (0 to
32767) received for cal on metered CO routes, for NORMAL and END
records only. If the PPM count goes beyond this value, the resdud
PPM count is printed.

3.39 TTY Output. Up to 5 digits are output, right justified.

Page 3-7
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Cal | Charge

Meter Overflow

Line Feed (TTY Only)

RECORD LENGTH FOR
TTY

RECORD LENGTH FOR
TAPE
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3.40 Tape Output. This field occupies a 16-bit word.

3.41 The Cdl Charge (CALLCHG) fidd is the number of PPM pulses
recaeived multiplied by a customer-defined value to a maximum of O to
65535. In the case of avaue beyond this, the field shows OVF.

3.42 TTY Output. Up to 5 digits, right justified.

3.43 Tape Output. This field occupies a 16-bit word.

3.44 The Meter Overflow (MTROVFL) fidd counts the number of
PPM meter overflows that have occurred(to a maximum of three).

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 acustomer option, up to 9 blank lines can be output at the end
of each CDR record.

348 The fallowing formulae permit the cdculation of lengths of al
TTY records in number of characters. (See Tables 3-A, 3-B and 3-C
for definitions of the call record fidds for, respectively, Generic X37
Release 1 (ORIGID as DN), X37 Release 1 (TERID as DN) and X37
Release 3+.)

NORMAL RECORD=C+ 5+ P+ N

START RECORD =C+55+ N

END RECORD = C + 55 + P

INITIALIZATION RECORD = C + 46

TIMESTAMP RECORD = C + 46

AUTHORIZATION CODERECORD =C+46+P+N
CHARGERECORD =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 isthe number of digits to be recorded.

P is12if PPM daaisincluded (plus 7 if meter overflows); O if not.
3.50 To separate call records within a tape block, the length of each
record must be known. The following formulae permit the caculaion
of the lengths of al cal records in number of 16-bit words:

NORMAL RECORD =64 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

AUTHORIZATION CODE RECORD = 5 + D + T + CEILING
(N/4) + P

CHARGE RECORD =5+ D + T + CEILING (N/4)

CHARGE-CONFERENCE RECORD = 5 + D + T + CEILING
(N/4) + P

CPN RECORD =5+ D+ T+ CEILING (N/4) + P

3.51 The definition of the varigbles are as follows:

D islif ORID or TERID isaDN, Oif not, 2 if BOTH are DN
N isthe number of digits to be recorded

T is1if AUXID isinduded, O if not.

P is3if PPM dataisincluded, O if not.

CEILING (X) isthe samdledt integer greater than or equd to X.

Page 3-9



APPENDIX 3 TO 553-2631-100

Table 3-A
TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH ORIGID AS DN}

CHARACTER NAME FORMAT DEFINITION
POSITION
| RECTYPE Y Record Type.
2 <blank) Blank space
3-5 RECNO XXX Record Sequence Number
6 <blank) Blank space
7-8 CUSTNO XX Customer Number
g <blank> Blank space
10-17 ORIGID Originating  Identification:
Station Directory Number
DNXXXX
18 <blank) Blank space
19-24 TERID Terminating Identification:
Trunk
TRRMMM or Trunk with Answer Supervison
ARRMMM or Attendant Number
ATINXX or Conference Number
CFLLNN
25 <blank) Blank space
26-31 AUXID s.cc.u Auxiliary Identification
32 <blank) Blank space
33-43 TIMESTAMP MM/DD_HH:MM Timestamp
44 <blank) Blank space
45-52 DURATION HH:MM:SS Duration
53 <blank) Blank space
54-78 DIGITS Digits Dided:
XXX...X or Up to 23 normdl digits
- A_XXX...X Route Selection was used
45-78 DURATION XXX...X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdling Party Number digits
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TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH TERID AS DN}

CHARACTER NAME FORMAT DEFINITION

POSITION

l RECTYPE Y Record Type.

2 <blank) Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

9 <blank> Blank space

10-15 ORIGID Origingting  Identification:

Trunk

TRRMMM or Trunk with Answer Supervison
ARRMMM or Attendant Number
ATTNXX or Conference Number
CFLLNN

16 <blank) Blank space

17-24 TERID Terminating  Identification:

Station Directory Number

DNXXXX

25 <blank> Blank space

26-31 AUXID S.CC.U Auxiliary Identification

32 <blank) Blank space

33-43 TIMESTAMP MM/DD_HH:MM Timestamp

44 <blank> Blank space

45-52 DURATION HH:MM:SS Duration

53 <blank) Blank space

54-78 DIGITS Digits Dided: o
XXX...X or Up to 23 normdl digits
A_XXX..X Route Selection was used

45-78 DURATION XXX...X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdling Party Number digits
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Table 3-C

TTY OUTPUT FORMAT (GENERIC X37 RELEASE 3+)

CHARACTER NAME FORMAT DEFINITION
POSITION
1 RECTYPE Y Record Type.
2 <blank> Blank space
3-5 RECNO XXX Record Sequence Number
6 <blank> Blank space
7-8 CUSTNO XX Customer Number
9 <blank> Blank space
10-17 ORIGID Originating Identification;
Trunk
TRRMMM __ or Trunk with Answer Supervision
ARRMMM _ or Station Directory Number
DNXXXXXX or Attendant Number
ATTNXX _ or Conference  Number
CFLLNN__
18 <blank> Blank space
19-26 TERID Terminating  Idenrificarion:
Trunk
TRRMMM__ or Trunk with Answer Supervision
ARRMMM __ or Station Directory N urn ber
DNXXXXXX or Attendant Number
ATINXX o r Conference  Number
CFLLNN__
27 <blank> Blank space
28-33 AUXID S.CC.U Auxiliary ldentification
A <blank> Blank space
35-45 TIMESTAMP MM/DD_HH:MM Timestamp
46 <blank> Blank space
-+ 47-56 DURATION HH:MM:SS.X Duration
=57 <blank> Blank space
-+ 58-80 DIGITS Digits Dialed:
XXX...X or Up to 21 normal digits
- A_XXX..X Route Selection was used
47-80 DURATION XX X - X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdlling Party Number digits
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4. CALL RECORD GENERATION

Normal Record

4.01 A smple cal generates a single cdl record. Calls that are modified
because of certain festures (e.g., cal trandfer, conference) generate
multiple records.

4.02 For every cal to be recorded, the system software generates one
Normal record or several Start and End records. Additiona record
types are generated to accommodaie certain features.

403 The different types of cal records and their gpplication are
outlined below.

4,04 A Norma record is generated when a smple cdl is established,
whether or not extended through the attendant console, and when no
.(ﬁfher m? feature is activated. The Normd record contains the following
informeation:

RECTYPE
RECNO
CUSTNO
ORIGID

TERID "
AUXID (option
TIMEST&\VBIP
DURATION
DIGITS

4.05 If PPM information is required and transfer records are alowed:

PPMCNT

CALLCHG
MTROVFL

4.06 For a Norma record, al telephone set did pad input is included
in the CDR record until such time as the End-of-Diding (EOD) timer
interval is exceeded or the user enters # from the set kﬁ/board. Thus,

the dided DN portion of the CDR record may include * symbols and
unused digits (e.g., in many cases peed cal and autodial numbers
include * symboals, each of which when interpreted by the system causes
a3 spauseto occur). A user may enter usdess digits prior o 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 usdess digits.

4.07 Route Selection. When one of the Route Sdlection festures are
used, the letter A precedes the Digits fild on TTY outputs. These
features are Automatic Route Selection (ARS) and Route
Sdection-Automatic Number Identification (RS-ANI). The actud digits
that aPpear in the Norma (or Start) records are those that are actudly
outpulsed by the system &fter route sdection and any required digit
manipulation. The actud digits dided are reflected only if no digit
manipulation was required to process the call.

Page 4-1
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Start Record

Page 4-2

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 cdling 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
a the attendant console.

4.09 Outgoing Calls. An outgoing cal placed by the attendant
generates a Norma 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 cal is answered (i.e., answer supervision is
received), rather than from the time the trunk is seized. A Norma (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.

412 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 (optiona)
TIMESTAMP
DURATION
DIGITS

4.13 If PPM information is required and transfer records are alowed:

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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4.15 Conference. When the Conference festure is activated on an
established call, a Start record is generated as described ‘for the Cdll
Trandfer feature. A subsequent Start record is generated for each CDR
trunk included in the conference. The Durdtion fied is cdculaied from
the previous Start record timestamp to the current Start record
timestamp. Although the sequence of related Start records generated
may be dtered by the CDR processng routines, the chronologica
(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.

4.16 Call Forward. When the Cdl Forward festure is activated and
results in a trunk-to-trunk (tandem) cal, a consecutive pair of Start
records are generated. The first record indicates the incoming trunk as
ORIGID and the cal forward DN as TERID. The second record
indicates the cdl 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, béJ;y verification, privecy release
or override is gpplied to an established call, a Start record is generated.
Cdls that would normaly generate a Norma record are dtered to
generate a Start record.” The record indicates that a festure was
activated during the call, as well as any changes to the parties involved.
The trunk ID remans congstent 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
enerated on termination of the cdl. The record shows the fina
isposition of the cal. The timestamps on the corresponding Start and

End records can be used to calculate the approximate total Duration of

a cdl. The duration fidd in the End record contains the length of the

cdl from the time the modified cal is presented to the lagt party until

cdl 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 dlowed:
PPMCNT

CALLCHG

MTROVFL

4.20 After a system initidization, a single record is generated to note
this occurrence and its time in the following format:

RECTYPE
TIMESTAMP

Page 4-3
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Timestamp Record

Authorization Code
Record

Charge Account Record
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4.21 When the system time or date is changed from ether the attendant
console or a TTY, a consecutive par of records is generated specifying
the old and new timestamps. The first record in such a par gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP

4.22 Authorization Code recording is optiona and is set usng overlay
24. A record is generated when the code is entered and one of the
following occurs

e atrunk is seized
o aloca set answers Direct Inward System Access (DISA) cdls
e aDISA cal cannot be connected to alocal set

e Ring Again is activated, in which case both the ORIGID and TERID
fields are the DN associated with the station entering the
authorizetion code.

4.23 When authorization codes are stored as auto dia 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
ﬁ anjg]onzatlon code digits. This record contans the following
informeation:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID

AUXID (optional)
TIMESTAMP
DIGITS

4.24 The charge account record is designed to alow direct billing of
cdls to specific charge account numbers. Charge account number
lengths (2 to 23 digits) are defined individudly for eech customer, by
using overlg/ 15. A charge account number, when entered ether before
diding or during an esablished incoming or outgoing cdl, causes a
gr:rff]ar%?at Account record to be generated which contains the following
informetion:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID

AUXID XOptional)
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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(@ 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 |_r(1§3ut. When no further digits are
entered, overflow tone is provided for 15 s, then the set is locked
out gP/ the sysem. A Charge record is generated showing the
partidly entered charge account number.

(v) When a chan};e account number is entered during an established
cdl 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 previoudy established cal will be reconnected.
On 500/2500-type <ets, if the user does not wait for a response and
has dided too few dlg!]ts, then each switchhook flash is Interpreted
as adigit 1 until the charge account length is reached. Did tone is
then returned and the next switchhook flash will reconnect the cdl.
On SL-1 sats without a charge key, if the user does not wait for a
response and has dialed too few digits, then the cdll is reestablished
Wh(én thée 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

stem when the CHG key is operated. Charge account number entry is

0 accepted by the system by operatlng| a DN, cdl trandfer or
conference key that was active before the CHG key was operated. The
CHG key may aso 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 sysem unless the cdl involves -a trunk and meets the criteria set for
CDR in the route data block.

4.28 Call Transfer. A cal trandferred from one set (A) to another set
(B) generates a Start record for set A and an End record for set B when

the cdl is terminated. However, if st B, ingtead of terminating the call,

enters charge account number and subsequently transfers the cal to
another set (C), a Charge record is generated for set B. The resulting

Start and End records do not indicaie set B or any other intermediate
st as being involved in the cdl. The Start, Charge and End records can
only be associated on a timestamp and trunk bags, the trunk remaining
consstent on all three records.
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Charge Conference
Record

Calling Party Number
{CPN) Record
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4.29 Charge Conference records dlow the assgnment of one or more
charge account numbers to one, saverd or al members of a conference.

Individud Start, Charge Conference and End records are generated for
eech individud trunk participating in a conference cdl. Individud End
records are generated for each trunk as it disconnects from the
_cr?fnference. e Charge Conference record contains the following
informetion:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID _
AUXID (optional)
TIMESTAMP
DIGITS

4.30 Different Account Numbers. TO assign portions of a conference
cdl 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 arter
the switchhook flash and before the trunk is dided. 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 sat performing the entry, the trunk added and the charge account
trg]umber.f A charge account number is entered for each trunk added to

e conference.

4.31 Single Account Numbers. When dl participants in a conference
cal are assigned the same charge account number, only one entry is
required. Once dl the trunks are included in the conference, the charge
account number is entered in the usud manner. Separate Charge
Conference records are generated for each trunk in the conference call.

4.32 The CPN record is ussful in matching telephone company billin
records of collect cdls against call detall records. By operating a C
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the cdling party number (1 to 23 digits), a CPN record is
8enerated. A CPN record is generated each time the CPN k% IS

epressed, permitting the creation of multiple CPN records. The CPN
record contains the following information:

RECTYPE
RECNO
CUSTNO
ORIGID
ATXID (optiond)
optional
TIMESTSXVBIP
DIGITS
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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 outpute-
is given. Note that the DURATION will be expressed as hh:mm:ss.x if
optiond CDR software package CDR5 is equipped and selected in
overlay program 15.

Table 5-A
LIST OF SAMPLE CALLS

SAMPLE FEATURES
CALL
1 Charge Account, AUXID
2 CPN
3 Authorization Code
4 Authorization Code, Cdl Transfer
5 Charge Conference
6 Charge Conference
7 Charge Conference .
8 Charge Account, Call Transfer
9 PPM, Call Charge

Page 5-1
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Table 5-B
OUTPUT OF. SAMPLE CALL #1

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
-+ TYP NO NO s.cc.u mm/= hh:mm hh:mm:ss
dd
C 008 00 DN723456 To4016 2.04.3 09/07 10:07 123456 Note 2
N 017 00  DN723456 T04016 2.04.3 09/07  10:07  00:02:10 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 5B gives an example involving the Charge Account and
AUXID features.

(1) DN 723456, a 6-digit multiple gppearance prime DN, dids
9-936-1212 and enters a charge account (1234561. The cdl 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 Normd record with AUXID
(loop/shdf/card/unit) is generated a the termination of the cdl.

Page 5-2
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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- hh:mm hhimm:ss -
P 025 00 TO0005  DN9876 09/07  11:10 2019493000 Note 1
N 027 00 TO0005  DN9876 09/07  11.09 00:12:05
N?te 1: When DURATION is not recorded, the caling 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 invalving the Cdling Party Number
(CPN) feeture.

(1) DN 9876 receives a collect cal on trunk group 0, member 5 and
enters CPN  201-949-3000.

(2) The CPN record is generated after the cdlinq_h number is
e

entered and the cdler has returned to the call. ormd record
is generated a the termination of the cdll.
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Table 5-D
OUTPUT OF SAMPLE CALL #3

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
-+ TYP NO NO mm/=- hh:mm hh:mm:ss
dd
A 039 00 DN3456 T00045 09/07 11:49 12345678 Note 1
N 051 00 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 cdl records may be inserted between these records.

Sample Call 3 f5e§4 Table 5-D gives an example involving the Authorizaetion Code
ure.

(1) DN 3456 enters an authorization code number 12345678 and dias
%212—682—3333. The cdl is completed on trunk group 0, member

(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 cdl.
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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 mm/- hhimm hh:mm:ss -
dd
A 057 00 DN7865 T0O0019 09707 13:07 87654321 Note 3
S 059 00 DN7865 TO0019 09/07 13:10 00:07:45 9*71%525592-
E 079 00 T00019 DN3131 09/07 13:18 00:08:20

Note 1: Other cal records may be inserted between these records.

Note 2: Totd cal DURATION is not supplied but can be approximately caculated 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
Cdl Trandfer features.

(1) DN 7865 dials 9-*~714-555-9292# and the cal completes through
trunk 19. The cdl is transferred to DN 3131 but an authorization
code (87654321) is entered prior to the transfer. The call terminates
shortly after the trandfer is made.

(2) An Authorizaetion Code record is generated after the entry is

complete. When the cdl is transferred, a Start record is generated.
When the cdl 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 NO NO m(;r:jl- hh:mm hh:mm:ss
c 061 00 DN6543  T0O0016 09/07  15:10 123456 Note 1
c 063 00 DN6543  T00045 09/07 1511 123457 Note 1
s 071 00 DN6543  T00045 09/07  15:12 00:02:10 99699170
s 072 00 DN6543  T00016 09/07 1510 00:00:42  9+212626170
c 073 00 DN6543  TOO067 09/07  15:12 123458 Note 1
s 079 00 DN6543  T00067 09/07  15:13 00:01:12 92015425747
E 087 00 CF1980  T0OO067 09/07  15:25 00:12:06
E 088 00 CF1980  T00016 09/07 1531 00:18:34
E 091 00 CF1980  T0OO045 09/07  15:31 00:18:48
Note 1: Digits are contained in the DURATION fidd.
Note 2: Other call records may be inserted between these records.
Note 3: Tota cal DURATION is not supplied but may be approximately calculated from S
and E records using the TIME and DURATION fidlds.
Sample Call 5 %gﬁrer)Ie 5F gives an example involving the Charge Conference
(1) DN 6543 establishes a conference cal with 3 other parties, entering

Page 5-6

(2

an account code prior to connecting eecggarty he q_arties were
connected sequentialy on trunks 16, and 67. The parties
disco%ected in the order 67, 16 and 45. Conference bridge 1980
was used.

The account codes entered were 123456, 123457 and 123458 in that

order.

(3) The digits dialed were g-969-9170 for the first partg,
e

@

9-+-212-262-6170 for the second and g-201-542-5747 for t

third.

A Charge Account record is generated after each entry is
completed. A Start record is generated after each is added;
however, the firs two Start records are generated together after
the sysem recognizes the conference dtuation exiss. 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 TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mdrr:j/- hh:mm hh:mm:ss -
S 103 00 DN6543  T00016 09/07 11:17 00:00:44 99699170
s 104 00 DN6543  T00045 09/07 11:17 00:00:08 9*212%8261—
S 107 00 DN6543  T00067 09/07 11:18 00:01:12 92015425749
M 112 00 T00045 DN6543 09/07 11:19 123456 Note 1
M 113 00 T00016 ~ DN6543 09/07 11:19 123456 Note!
M 115 00 700067 DN6543 09707 11:19 123456 Note 1
E 121 00 CF1122  TO0067 09/07 11:40 00:22:06
E 126 00 CF1122 T00016 09/07 11:45 00:27:10
E 127 00 CF1122 T00045 09/07 11:47 00:29:12

Note 1: Digits gppear in DURATION field.
Note 2: Other call records may be inserted between these records.

Note 3: Totd cal DURATION is not supplied but must be gpproximately caculated using the
TIME and DURATION fidds of $ and E records.

Sample Call 6 ;5.07 Table 5-G gives an example involving the Charge Conference
eature.

(1) DN 6543 places the same conference call asin sample cal 4, except
this time the account code is entered after the conference has been
esablished and the same account code (123456) is intended to apply
to dl 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 a the same time as the system
recognizes a conference Stuation.

(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

LSENE RS GNP TR AXD pue gwe pmnor oo
dd

s 017 00 DN8765  T00027 09/08  10:10 00:02:10 99291123
s 018 00 DN8765  T00037 09/08  10:11 00:01:06 99461130
M- 021 00 T00037  DN8765 09/08 10: 12 123456 Note 1
M 023 00 100027 DNB8765 09/08 10: 12 123456 Note 1
c 037 00 DN8765  T00047 09/08  10:27 123457 Note 1
S 039 00 DN8765  TO0047 09/08  10:29 00:18:04 99299170
E 051 00 Cro1122  TOOO037 09/08 1110 00:41:24
E 053 00 CF01122  TOO047 09/08  11:10 00:41:30
E 055 00 CFO1122  TOO0027 09/08  1L11 00 42:04

Note 1: Digits gppear in DURATION field.
Note 2: Other call records may be inserted between these records.

Note 3: Totd cal DURATION is not given but must be gpproximatdly calculated from the TIME
and DURATION fields of S and E records.

Sample Call 7

Page 5-8

fSeSIS Table 5-H gives an example involving the Charge Conference
ure.

(1) DN 8765 places a conference cdl with 2 other parties on trunks 27
and 37. A charge account 8123456) 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 Charge record is generaed after the new charge number is
entered.,

(6) A Start record is generated after the fourth party is added.

(1 End records are generated as the trunks diconnect from the
conference.
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Table 5=l
OUTPUT OF SAMPLE CALL #8

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/- hh:mm hh:mm:ss -
dd
cC 076 00 DN6789  TO0006 09/08 11:15 123451 Note 3
s 081 00 DN6789  T00006 09/08 11:16 00:01:44 9*2322%691—
E 097 00 TOO0006 DN6789 09/08 11:31 00:02:32

Note 1: Other call records may be inserted between these records.

Note 2: Total cal DURATION is not given but must be gpproximately calculated from the TIME
and DURATION fidds of § and E records.

Note 3: Digits gppear in the DURATION fidd.

Sample Call 6 5.09 Table 51 gives an example involving the Cal Transfer and Charge
Account  features.

(1) DN 6789 enters account code 123451 and dids 9%232-916-9166. The
cal is completed on trunk 6 and later transferred to DN 5600.

v} Lfater the cdll is transferred back to DN6789 and terminated shortly
after.

(3) An Account Code record is generated when the entry of the code
is complete.

(40 When the cdll is trandferred, a Start record is generated.

(5) When the second transfer takes place, no record is generated as a
Start record aready exigts for the trunk in use.

(6) When the cdll terminates: an End record is generated.
(7) Note that the identity of the intermediate party (DN 5600) is lost

because an additiona account code was not entered during or prior
to the cdl trandfer.
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Table 5-J
OUTPUT OF SAMPLE CALL #9

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS

=TYP NO NO mm/- hitmm hh:mm:ss
dd

N 025 00 DN1234 T0OO0000 09/09 1111 00:10:12 92345678
01234 03702

N 050 00 DN1234 T0OO0000 09/09 1314 03:10:10 92348765
34567 OVF

N 075 00 DN2345 T0O0003 09/09 1616 05:12:12 92349876
00045 OVF #1

Note 1: Other call records may be inserted between these records.
Note 2: Cal Chargeis set at 3 units per pulse

Sample Call 9 5.10 Table 5-J gives an example involving the Periodic Pulse Metering
(PPM) and Cal Charge fesatures. It shows the TN outputs when the
PPM and Cdl Charge options are specified. Three different Norma
records are shown.

(1) The first record shows the contents of the PPM and Cal Charge
meters without any overflow. Note that the resulting TN output
conssts of two lines and the second line contains the PPM and Call
Charge meter contents.

(2) The second record shows the TTY output when the Cal Charge
mete;d overflows. Note that only the count and OVF are
printed.

(3) 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 Cal 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-1machines 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 D1-702

Page I-1
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2. DESCRIPTION

PRACTICE 553-2631-110

CDR EQUIPMENT

Input/Output Interface

Central Processing Unit
(CpPU)

Magnetic Tape Unit (MTU)

2.01 The Single or Multi-Port CDDR storage systems consist of a single
QCA1 1 equipment cabinet. 'This cabinet contains a Central Processing Unit
(CPU), a 9-track Magnetic 'T'ape Unit (M’I'U) and associated tape control
circuitry for the storage of call records, plus various power and cooling
equipment.

2.02 Call detail information from the SL-1 machine is passed to the
Single/Multi-Port CIDR system in one of two ways (Fig. 2-I).

® |ocad CDR — A single 25-wire cable connects the SL-1to a
CDR system located within a distance of SO ft (152 m). T'his
cable connects the Serial Data Interface (SD1) circuit packs
installed in both the SL-1 and CCIDR systems.

] Remote ((])R — ‘I’his connection requires an S1)I-modem pair
in both the SL.-1 and CI)R systems.

Note: (CIDR records may also he output by an SDI pack to a local or
remote teletypewriter ('1"I'Y) or RS232-C; compatible device.

2.03 Each CDR cabinet has a CPU to control the operation of the CDDR
system and to provide fault monitoring and interrupt supervision. The CPU
consists of three circuit packs located in the Common Equipment (CE) shell.
Associated with the CPU is a Read Only Memory (ROM) for storing the
system firmware and a Random Access Memory (RAM) for buffering i 1JR
records.

204 T'he cdl records received from the S[.-1 systems are stored in the
RAM and then transferred to the M’I’U for storage in block format. Kach
block contains data for one SL- | instalation.

2.05 The MTU is aread/write device used to store the call records
received from the SL.-1. T'he unit is controlled by two circuit packs located in
the CE shelf (Fig. 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.

Page 2-1
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!
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SDI ‘ QPC130
25—Wire SDI l
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Fig. 2-1
Block Diagram of the CDR System
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Fig. 2-2
Block Diagram of Magnetic Tape System
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TAPE FORMAT
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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 valiid (1R data; any data following the tape mark
should be ignored.

2.09 ‘I'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 vaue from 0 to 15. The SYSID (lower 12 bits) identifies the
SL- | system that originated the data in the tape block. Each SL-1 system is
only guaranteed to send the (DR its SYSID once per midnight, so it is
possible to have a SYSID of O for large numbers of tape blocks after a CDR
initialization. A downstream processor can, however, determine each SL-I's
SYSI1D), because the SYSII) is always sent eventually and the port numbers
remain unchanged.

2.10 'the 5th byte in the block is always the first byte in a call record. A
zero in the first byte of a call record indicates a null record; which may be
used to pad a tape block if another complete call record doesn’t fit into the
block. Call records do not span tape blocks. See Fig. 2-3.

211 Refer 1o 553-263 1-100 for a complete description of the types of call
records which may constitute 3 tape block. A CDR Tape Information
package is available for those who prefer (o write their own software, rather
than send the C1)R tapes to a downstream processor. By Quoting order
number PO572490 i customer receives 3 sample tape with acutal call data,
plus documentation describing tape format and how the call records were
generated.

POWER REQUIREMENTS 2.12 The -4X V de¢ system power is supplied from a rectifier assembly

located in the CDR cabinet, or by direct cabling from a host SL- 1 system. A
Deltec Static Inverter is available to convert the -48 V dc of the system
rectifier or reserve bhattery into 1 15 V ac to power the MT'U and cooling
unit. ‘f'he power requirements of the C:DDR system with inverter is 16 A,
without inverter is 5 A,

2.13 'T'he type of power equipment required depends on the configuration
of the (2 1R system as outlined in Part 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.

Bit
15

14

Tape Block

Bit

13 12 11 10 9 8 7 6 &5 4

1st Word
In Block

[

[ | l |

Block Number

I I |

2nd Word
In Block

o

Port #

L T T Y D R I

1st Word of
1st Call Record

[ T T T 71 1

REC Number R EC Type

1024 Words
(2048 Bytes)

| |
I : :
| | |

|
l I |
! | I
| I I
[ I I
| I I
I | |

Last Word of
Last Call Record
Viay Be Null Records)

Fig. 2-3
Format of a Tape Block
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CDR CAPABILITIES AND
REQUIREMENTS

LIMITATIONS

Loss of Call Records

PRACTICE 553-2631-110

2.16 The number of customers and SL-1 machines that can be handled by
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-1L or VL system may have a maximum total of 8 seria data
ports for CDR and other purposes (e.g., TTY). All other SL-I's can
have a maximum of 16 ports.

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 a which information may
be transmitted to the serial data devices or to the CDR system limits the
number of cals/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 SDI pack and the rate at which recorded
cals may be terminated. The caling 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 cdling rates for various system sizes shown in Table 2-C are
calculated as follows:

®  daly rate = hourly rate x 81 x 1.2
) 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:

® 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.

® 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 .2X10° call
records. A tape 1200 feet (366 m) long can accommodate 6X10°
cal records.

221  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 cal 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) (callg’hour) (calls’hour)
110 550 385
300 1650 1150
1200 6600 4620
2400 13200 9240
4800 26500 18480

Not e: 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
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Table 2-C

AVERAGE BUSY SEASON BUSY HOUR (ABSBH) CALLING RATES

PRACTICE 553-2631-110

SL-1 IN ouT FOTAL IN ouT I'OTAL IN OUT | TOTAL
LINE CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS
SIZE (hour) (hour) (hour) (day) (day) (day) (mon.) (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

COMMON EQUIPMENT

QCA11 Cabinet

Magnetic Tape Unit

3.01 This part describes the various components used in a Single or
Multi-Port CDR storage system.

3.02 Purpose. To hold CDR equipment, cable harness, and Terminal
Connecting Block (TCB).

3.03 Features.

° Welded steel construction, with all equipment accessible from the
front

L4 Interconnecting cables are routed through lower sides of cabinet
or around the back

L International rack mounting standards (width of 19 in [483
mm]).

3.04 Dimensions.

° Depth 20 in (500 mm)
e Width 31 in (785 mm)
] Height 72 in (1830 mm)

3.05 Approximate Weight. 850 Ib (385 kg) when fully equipped.
3.06 Quantity. One cabinet per CDR system.
3.07 Components.

Cabinet and framework

Removable front, side, top, and back panels
Cable harness

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
BPI 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 QCA11 cabinet.

3.11 Features.

Standard 110 V ac input
Read/write  capability

Two tape spools

One empty reel located on lower spool.

3.12 Approximate Weight. 150 Ib (68 kg).

Page 3-1
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Fig. 3-1
QCA11 CDR Cabinet
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QSD1 Common Equipment
Shelf

Central Processing Unit

Read Only Memory (ROM)

PRACTICE 553-2631-110

3.13 Purpose. To accommodate CDR, CPU circuit packs, MTU control
packs, memory packs, SDI 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 QCA11 Cabinet.
3.16 Features.

Steel and aluminum construction
Printed circuit backpanel

Fully connectorized power and signal connections

International rack mounting standards (width of 19 in[48.3 cm]).
3.17 Approximate Weight. 35 Ib (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:

L4 QPC40 — Arithmetic Logic Unit
° QPC41 — Miscellaneous circuit pack
e QPC42 — Sequencer.

3.21 Location. QSD1 CE shelf.

3.22 Quantity. One CPU is required for each CDR system.
3.23 Purpose. To provide storage for CDR system firmware.
3.24 Components. See Table 3-A.

3.25 Location. QSD1 CE shelf.

Random Access Memory 3.26 Purpose. Provides memory for buffering CDR call records. The

(RAM)

QPC31 provides 8k of RAM, the QPAG2 provides 32k. A CDR with one
port requires either a QPC31 or a QPA62; a system with more than one
port requires a QPAG62.

3.27 Location. QSD1 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

CDR Tape Control Circuit

Pack

CDR Timing Circuit Pack

QPcC45 SDI Pack

Page 3-4

CDR SYSTEM I ROM PACKS

Single-Port QPC131 CDR ROMI1
QPC132 CDR ROM2
(both required)

Multi-Port QPC234 CDR ROM1
QPC235 CDR ROM2
(both required)

or
QPC301 CDR ROM
(replaces QPC234/235

pair)

3.30 Purpose. To translate data, status, and commands between the CPU
and MTU.

3.31  Components. A single QPC130 circuit pack.
3.32 Location. QSD1 CE shelf.
3.33 Quantity. One circuit pack per CDR system.

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. QSD1 CE shelf.

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 SDI 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 QSD1 CE shelf.
3.41 Quantity. See QPC139.

3.42 Features. Data rates of 110, 300, 1200, 2400, and 4800 baud may be
selected by the switches located on the circuit board.



QPC139 SDI Pack

QPC164 Bus Termination
Units

POWER EQUIPMENT

Deltec Static Inverter

QPC75 Rectifier Control
Circuit Pack

QPC85/190 5/12 V Conv-
erter

PRACTICE 553-2631-110

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 QSD1 CE shelf.

3.46 Quantity. Any combination of circuit packs QPC45 and QPC139
may be used, as long as the total number of SDI 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 SDTI’s are used. Single-Port systems
require only one SDI pack.

3.47 Features. Two-port operation with data rates of 110, 150, 300, 600,
1200, 2400, 4800 and 9600 baud.

3.48 Purpose. To terminate CE bus signals correctly.

349 Components. A single plug-in circuit pack QCP164*3, where *
indicates the vintage. Use QPC164D3 or later vintage.

3.50 Location. On the backplane of the CE shelf.

3.51 Quantity. One Bus Termination Unit per CDR system.

3.52 Purpose. To convert -48 V dc of the rectifier assembly or reserve
battery into 115 V ac to power the MTU and QUD1 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.

3.55 Purpose. To provide phase control, monitoring and regulation of the
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.

3.59 Purpose. Converts -48 V dc to + 12 V and +5 V dc supplies for the
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, QRF6, QRF8 48 vV 3.64 Purpose. Accommodates transformer and rectifier assembly to convert

Rectifier Assembly

QUT3 Fan Inverter and
Power Unit

QUX6 Power Distribution
Unit

48 V Reserve Power Supply
(3-87122)

Page 3-6

115- or 220 Vac, 50- to 60-Hz single phase commercial power supplies to
-5208 V dc (nomina).

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 QUD!1 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 a 42 V during momentary fluctuations in
commercia input supply voltage of less than 100 ms.

3.69 Approximate Weight.

QSD4 — 200 Ib (9 1 kg)
QRF6/8 — 85 Ib (40 kg)

3.70 Purpose. To distribute 115 V ac commercial power to fans in cooling
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 QUD1 cooling unit.
3.72 Quantity. One per CDR system when required.

3.73 Purpose. To provide interconnection for signaling and power leads to
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.

One adarm terminal block

One power terminal block

One commercia power outlet

One 0.5 fuse

One input switch (-48 V and 35 A)
One CB2 10-A breaker.

3.76 Purpose. To maintain service in the event of a commercial power
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

C0O052743 Hand-Held De-
gausser

NE A25MQ SDI Cables

QCB12 and QCB13 Cables

QUD1 Cooling Unit

3.78 Purpose. To degauss tape heads, thus reducing random data errors
caused by residual magnetism.

3.79 Location. Kept separate from the cabinet.
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 SDI circuit packs in the CDR
system and host SL-1 systems.

3.83 Location. Plugged into faceplate of QPC45 and QPC139 SDI circuit
packs.

3.84 Quantity. One per input port.
3.85 Length. One of two choices determined by system configuration:

e NE-25MQ2 16 ft (4.9 m)
® NE-25MQ3 50 ft (15.2 m)

3.86 Features. The 25 wire AWG; standard Q1A teletype cable connec-
torized at both ends.

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 QCB12 and one QCB13 per CDR system.

3.90 Length. 8 ft (2.6 m).

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:

(@) 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 Ib (5 kg).

3.98 Quantity. One unit required per CDR cabinet.
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4. ORDERING INFORMATION

PRACTICE 553-2631-110

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

Option A2 — CDR powered from the host SL-1 system. (Note 2)

MTU

CE Shelf (Note 1)
QUD1 Cooling Unit
Rectifier

Deltec Inverter

MTU

CE Shelf (Note 1)
QUD1 Cooling Unit
Deltec Inverter

Table 4-C for the additional equipment required.

on the system load already there.

Note I: The CE shelf is equipped with the CPU, tape control and power circuit packs. Refer to

Note 2: It may be necessary to have an additional rectifier in the host SL-1 system, depending

Page 4-1
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Table 4-B
OPTION B == CDR WITHOUT BATTERY RESERVE

DESCRIPTION EQUIPMENT

Option B1 — CDR powered from its own rectifier; the MTU, cooling MTU

unit and rectifier all powered from commercial 115 V ac outlets. CE Shelf (Note)
QUD1 Cooling Unit
Rectifier

Option B2 — CDR powered from host SL-1 system; MTU powered MTU

from commercial 115 V ac outlet. CE Shelf (Note)

QUD1 Cooling Unit
QUT3 Fan Inverter Power
Unit

Note: The CE 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 SDI circuit packs 6 max.
QPC31 or QPA62 RAM circuit pack !

NE-A25MQ SDI cable 1 per SDI port
16, 25 or 50 ft (4.9, 8.2 or 16.4 m) long
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1. GENERAL

APPENDIX 1 TO 553-2631-110

1.01 This gppendix gives descriptive information about CDR cabinets
and eguipment that comply with FCC regulations concerning
eectromagnetic interference (EMI).

1.02 The information given in this gppendix takes precedence over the
information given in 553-2631-110 for smilar items of equipment.

Page Il
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2. IDENTIFICATION

APPENDIX 1 TO 553-2631-110

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 pane is a hinged metal e equi with a
key operated locking rﬁghanisn Ag key for %%]eraiegg I?ﬁgdlock IS
supplied with each cabinet.

2.02 The door pand is equipped with metd gasketing strips rivited to
the insde edges to ensure metal to metal contact between the cabinet
frame and the door.

Na%;e: Plexiglass or glasstype doors should not be used with these
cabinets.

2.03 The top pane (I/O pand) of the cabinet serves as the primary
connecting point to the equipment within the cabinet. The el
contains filter connectors reguired to interface with Serid Data
Interface ports (RS-232 connections). Filter connectors can be added to
the top pand as required and are connected to the equipment within the
cabinet with flat interface cables.

2.04 Alam and miscdlaneous equipment cables use the same type of
interface cables as PE shelves. They terminate on filter connectors on
the _I/C?j pand where they are extended to the cross-connect termind as
required.

2.05 The QPC45 and QPC139 Serial Data Interface (SDI) packs are
connected with a QCADA42 interface cable to a filter connector located
on the 1/0O of the cabingt. All links, modems and terminds
connect to the filter connector on the outside top of the I/O pand.

2.06 Four cable access holes are provided in each cabinet side and rear
pand which are used for inter-cabinet cabling when cabinets ae
Installed side-by-side or back-to-back.The cabinefs are secured to each
other by a bulkhead assembly ingtalled in each adjacent access hole.

207 The power supply cable from the rectifier is run in a flexible
conduit terminated a the cabinet top paned. The commercid er
supply (as described in 553-2yy1-200) must be ingtdled within 3 ft (915
mm) of the cabinet top pandl.

2.08 All -48V battery didtribution and charge wires are run in metdlic
dectrica 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 pand. Isolated ground bus (systems
without reserve battery) and i-48V leads are routed through the access
hole marked GND.

Page 2-|
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Battery Distribution
Box

Page 2-2

2.10 If possible, the Battery Didtribution 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

cd:)iorlua_t. 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 reguired within
the cabingt, leaving 4 ft (1220 mm) of wiring available een the
I/O pand and the connection in the Battery Didribution Box.

2.11 When the Bdtery Didribution Box is locaied further from the
cabinets, the wire Sze 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 equivdent termind block located in a Hoffman type pullbox
within 10 cable ft (3050 mm) from the cabinets being served. A 3/4 in
gqnduit meLcJISt then be provided between the pullbox and the cabinet
eing  served.
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1. GENERAL

PRACTICE 553-2631-111

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 Cal Detall Recording Feature:
553-2631-100 — Description

Mini CDR:
553-263 |-2 11 — Installation
553-263 1-3 11 Operation

Note: The Mini CDR feature is only available on SL-1 M systems.
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2. DESCRIPTION

PRACTICE 553-2631-111

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-1M 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. 2-1. 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 SDT 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).

Page 2-I
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Tape Block
Bit Bit
15 14 13 12 11 10 9 8 7 6 2 1 0
T 1t 1
1st Word L L L I I 1T 71T 1
In Block Preamble
ond Word T 1T 1 | | | 1] | | |
In Block Block Number
ILLE | | | I1 | 1 1 1
3rd Word
In Block Block Type
1st Word of oo Fror ol o
1st Call Record CUST. # 1 REC Number R EC Type

Last Word of
Last Call Record
(May Be Null Records)

3rd Last Word r 1T 1 1 1 1 !
In Block Checksum

It 1 °r 1 1 17 1 1
Not Used

2nd Last Word
In Block |,

Last Word

In Block Postamble

Fig. 2-1
Format of a Tape Block Record

518 Words
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Low Tape Alarm

PRACTICE 553-2631-111

211 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).

Page 2-3






3. EQUIPMENT

IDENTIFIC

PRACTICE 553-2631-111

ATION

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:

® QPC90 — 18 V converter

® (QPC91 — 18 V regulator

° QPC332 — tape phase encoder

° QPC333 — tape motion control

o  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
L~ Connector
Power Phase Tape \;I\-I?%: /
Converter Regulator Encoder Motion Encc|> der - » To QPC33
QPC90 QPC91 QPC332 QPC333 QPC334B
A
A A A A A
\ Y \ J ¥
From
Power Control
Shelf
Fig. 3-1
Tape System Block Diagram
Page 3-I
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Tape Unit Interface
(QPC33)

Tape Cartridges

Page 3-2

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.

3.07 This circuit pack provides the interface between the SL-1system 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.

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 SDI 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

CCS POLLING TIME NUMBER OF BUFFER SIZE
(Hours) CALLS PER (K Words)
v POLLING TIME
1 142 3.83
2 284 7.66
10 1420 38.3
5 1 709 19.1
2 1418 38.2
10 7090 191.0
Page 4-I
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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:

(@)  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 SDI 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.

Page 4-2

POLLING TIME (Hours)
BAUD RATE
3600 in TAPE 5400 in TAPE
110 76.4 1145
300 28.0 42.0
1200 7.0 105
2400 35 5.25
4800 175 2.6
9600 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 SDI port be as
high as possible and the tape length be 3600 in.



Tape Capacity

Table 4-C

PRACTICE 553-2631-111

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 368k 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

MINI CDR TAPE CAPACITY IN UNITS OF DAYS

CCS INCOMING AND OUTGOING CALLS TAPE CAPACITYY
(CallgDay) (Days)

3 3849 8.45

4 5132 6.34

5 6415 5.08

6 7698 4.22

7 8981 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

411 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

Page 4-4

POLLING PERIOD LIFE
(Days) (Days)
5 1785
4 1750
3 1315
2 714
! 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:

®  The call records buffered in the system are lost. No data on the tape is

lost.

®  The last CDR tape block number and the track number are recovered
from the protected data store.

L Normal recording continues after the system recovers.

® 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.

Page I-I
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PRACTICE 553-2631-210

2. PRE-INSTALLATION CONSIDERATIONS

POWER SOURCES 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 <
description of the various CDR configurations.

CDR Equipment Environ- 2.02 The cabinet room should be dry, clean and well ventilated. The
ment environment specifications in 553-2yy1-200 should be refered to before
deciding on the location of the CDR system.

Final Location 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 SDI 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 110- or 220 V, 50 or 60 Hz ac power

outlet.

0 — e — o —— . . e — — 1
Host r |
SL-1 | CDR CDR

System Device Number ! Processor System l
|
Port Number SDI
SDI
/ | 9-Track :
&~ \ 1600 BPI
—_— Modem L Modem ! MTU |
| I
| QPC130 [
‘ |
‘ [
>B(Q Cable ft |- 3
———— (>154 m) ]
Fig. 2-1
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.

CDR cabinet with cables and common equipment

Magnetic Tape Unit

Deltec static inverter

QUT3 fan and inverter power unit
Rectifier Assembly

Hand-held  degausser

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
QCA1 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
QCB12 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 Miisc. 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 SDI packs required depends on CDR system
configuration.

Note 2: The QPC301 ROM circuit pack may be used in place of the
QPC234/235 ROM npair.

Page 3-I
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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 3-1
RECEIVING CDR SYSTEM

STEP PROCEDURE

! 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 QPC850r QPV1905/12 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
220V ac

Option A2 — No ac power outlet needed

Option B1 — 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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.
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Fig. 3-2
Typical QSD1 Shelf Configuration
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4. ASSEMBLY AND START-UP

Chart 4-1

PREPARATION

4.01 Customers are advised to assemble the cabinet, because of its weight,
at the location of its intended use. Follow recommendations in 553-2yy1-200
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 553-2yy1-210). Then, with the backpanel
left on, the cabinet is moved to its final position and bolted to the floor or
adjacent cabinets. Charts 4-1 through 4-8 should still be followed step-by-
step, but units with connections at the back must be connected up before
being mounted into the CDR cabinet.

STEP PROCEDURE
! 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 553-2yy1-210).

Page 4-1
20 Pages
Reissued, 83 10



PRACTICE 553-2631-210

Chart 4-2

INSTALLING THE MAGNETIC TAPE UNIT

Caution; At least two people are required to insert this unit: it weighs 150 Ib (68 kg).

STEP

PROCEDURE

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. 4-1). 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 QCB12 cable is then connected to J4 on the face of the QPC130 pack in
the CE shelf. Then secure the two screws on J4 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 J3 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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Fig. 4-1
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4 Self -tapping 25-Pair QCB13 25—Pair QCB12
Phillips Screws Connector Cable Connector Cable
To J3On QPC130 To J4 On QPC130
Pack Pack
“ i
.
e 9
|E
o
e
MTU Face MTU Back
|©
o
:3 Self-tapping
[Hex Screws
|< CDR Cabinet Frame -—‘I
L.-v

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)

STEP PROCEDURE
| 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 QUD1 ac line cord into the duplex receptacle on the QUX6 unit.

8 Self-Tapping Hex Screws

¢ &
¢ &
G
& f STATIC INVERTER 700 VA &
‘ ]
Fig. 4-3

Mounting the Deltec Static Inverter
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To QUD1 _ _
Fan Unit Magnetic Tape Unit
AC__Output v Deltic Static Inverter
(Rear View)
QUX6
Distribution Box -
G T
E Q O
E (=X~
10 AWG BK DC Inputs

Duplex 115 V AC Outlets To Frame GND Lul

BK 10 AWG
R 10 AWG GND to QUX6
-4BV to QUX6 (Terminal 3)

(Terminal 1)

Fig. 4-4
Connections to the Deltec Static Inverter

Chart 4-4
INSTALLING THE RECTIFIER ASSEMBLY
(OPTION Al OR B1)

STEP PROCEDURE

! Lift rectifier and slide into cabinet above metal box provided for Deltec static inverter.

Caution: Rectifier weighs up to 200 Ib (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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oR0 50 O-TSI_4-M 0 0 O TRIP
5) 0 0 O 0 |TALARM 0
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o !. 1 “ | ©
input  Connections, [ [ Output Connections
To Reserve
Battery
Input Connections Straps 153 Lead
Input Voltage Phase Phase | Neutral TS TS2 Terminals Color Gauge
220V — - _
Phase—to—Phase TS1-1 | TS1--2 405 2t03 3 {BL 1§
220V ! Bl 4
o TS1-1 - TS1-5 - 2103 ] (8 LW 24
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Fig. 4-5(a)
QSD4 Rectifier Wiring Options
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=
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NOTE: Shown Wired For 115/230 V ac

Nominal Input Connect White
Voltaae | Lead to Pin
105V/208V 8
115V/230V 7
| 125v/240v | 6
Fig. 4-5(b)

QSD4 Rectifier = Output Tap Connections
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HAZARDOUS VOLTAGES
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AC BREAKER DC BREAKER
QRFG “Grounding circuit continuity is vital for safe operation of

machine. Never operate machine with groupding conductor
o __48V/35A SW|TCHED MODE RECT|F|ER disconnected” “Un circuit de terre continu est essentiel

en vue du fonctionnment securitaire de l'appareil. Ne jamais

— mettre 'appareil en marche lorsque le conducteur de mise a
INPUT 102V—129V 30A 50/60Hz OUTPUT —48VDC/35A la terre est debranche.”
190V—229V 20A 50/60Hz DC ON 5V 50MA
202V-250V 20A 50/60Hz AC ON 5V 50MA
0
-1 [
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e 1 ° m = = = = 12
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1 I 12
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10 w 24
L] mommmummimmmmmn
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i)

NOTE: TB2 is located inside the rectifier.

Fig. 4-6
QRF6 Rectifier Wiring Options
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190V—229V 20A 50/60Hz

202V-250V 20A 50/60Hz
THIS UNIT WIRED FOR USE AT.. .

LE CABLAGE DE CE MATERIEL

CONVIENT POUR UNE TENSION DE..

OUTPUT

o
HAZARDOUS VOLTAGES
TENSION DANGEREUSE
TR1
(oNe
1
OO0 Input
Connections
2 e @l
0 0 0
GND
[ [
CONTROL FUSES
0 0
F1 F2 o
0.50 AMP 3.0 AMP
250V 250V AC
llt ng:mnf BREAKER
{*13)]
QRF8

—48V/40A SWITCHED MODE RECTIFIER

—48VDC/40A
DC ON 5V 50MA
AC ON 5V 50MA

looooool

FOR USE IN AN OFFICE ENVIRONMENT ONLY.
RESERVE POUR EMPLOI DANS DES LOCAUX A BUREAUX,

“GROUNDING CIRCUIT CONTINUITY IS VITAL FOR SAFE:
OPERATION OF MACHINE. NEVER OPERATE MACHINE
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NOTE: TB2 is located inside the rectifier.

Fig. 4-7
QRF8 Rectifier Wiring Options
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Chart 4-5
INSTALLING THE QUT3 FAN AND INVERTER POWER UNIT
(OPTION B2)
STEP 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 QUTS3).
3 Connect ground lead from terminal 3 on the QUXO6 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 QUD1 cooling unit into one of the duplex receptacles on the

QUT3 unit.

Fig. 4-8
The QUT3 Fan Inverter Unit
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CONNECTION OF THE SERIAL DATA INTERFACE

STEP PROCEDURE
! Set up QPC45 and QPC139 SDI packs which connect the SL-1 system(s) to the CDR as
follows (see also Fig. 4-9, 4-10):
SL-1SDI 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 SDI packs.

(c) SDI address switch settings for port number must Select appropriate device numbers (see

set to correspond to the link number in the ST.-1 “Device Number Selection” immediately
software (see 553-2yy1-220). following).
2 Device Number Selection: The CDR machine requires that each SDI port be assigned a

“device number”. The device number is selected by address switches inside the SDI circuit
pack. The QPC45 (single port) SDI requires one device number and the QPC139 (2 port)
SDI1 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:

(@ No two device numbers may be the same. Note that the port number of the SL-1
SDI and the device number of the CDR SDI 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) Inchoosing SDI device numbers in the CDR machine, it is recommended that:
(@) 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 SDI ports and customer options. Refer to 553-2yy1-220 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 SDI cable into the 25-pin connector(s) on the
faceplate of the SDI circuit packs: one in the CDR system, and the other into the
corresponding SDI 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 ST 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 QPAG2D, or
later vintage is used, set the switches as shown in Fig. 4-12.

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

ﬂﬂ also set on the selection switch.
An Option plug is inserted in one of the
v/ plug positions (A), (B), (C), depending
upon type of device connected to the
QPC45 pack as follows:
(B)S ced Switches A) When QPC45 pack gonnects to a Modem
o{~— Fault A(pidress Switches (TTY in remote location)
LED i o B) For a standard EIA data terminal, e.g.,
n
~ [ EE,E%B ot Datacom 300. ‘
(C) ' g C) For a TTY that connects directly to
gl QPC45 pack {N Modem).
<4}
! -Enable/ £ Address Device
Disable S Selection Speed |Switches
Switch - : (Baud) |1 2 3
c [Device [sSwitches
i -Connector Number [4 5 6 110 |e o o
0 e o o 300 o o o
H ! e ® 1200 |o o e
2 e 1 @ 2400 |o e o
3 ooe 4800 fo o @
, 4 e & O o Switch Off
5 o e o e Switch On
6 e 1
7 0O 0 O

Fig. 4-9
QPC45 SDI Pack Internal Plug Positions and Address Switch Settings
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A . B.C.D. E F . G Table A Table B
Address Speed Switches |
Address Selection Selection Device Suiteh
H i i witches
Switches o s 5 Device Switches Speed
. OFF F7 Number 2 3 4 (Baud) p 3 4
Enable/Disable Switch' 10 0-1 oo o 110 eleole
LED
i 2-3 e|efo 150 olelel
a3 l“—" Prog;T;‘::tist)oanet 15 4-5 ejo| e 300 e|o|e
Port A6 816 | 6-7 @jo|oO 600 Ojo | e
gy . 20 89 o|e|e 1200 ®|/® o0
| 234 123456
| Note 1 10-11 oO|le|O 2400 o|l®@}| O
Porti|| a2z 822 ' c22 D22
2 ; 25 1213 oflo|e 4800 ®lojo
| A25 14.15 ojojo 9600 °0|oj0o
SpeePdoSrzwztches 123456 30 . = ON Note: Switch 1 Not Connected
1234 OO o = OFF
IO<«—Speed Switches
C34q 35
.;3 Port 1
. 37
Table C
Note: 1.
These switches are not used. Program Socket Selection
Set to OFF position. Sock.et Port Connecting Device
Location I
Al3 1
A25 2 | When QPC139 Connects to a Modem (Remote TTY)
Al6 1 When QPC1 39 Connects to Standard El A RS 232 Data
A22 2 Term.
B16 1
B22 2 When QPC139 Connects directly toa TTY

Fig. 4-10

QPC139 SDI Pack Internal Plug Positions and Address Switch Settings
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{|=<=— Alarm LED

(] |.«— Enable/Disable Switch

on
off F18

- 10

- 15

- 20

- 20

30

35

37

Fig. 4-11

QPA62C/QPAG62E/QPA62G 32k RAM Switch Settings

The switches on the QPAB2C and earlier vintage
and QPAB2E/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 ® Switch ON
Switch Setting

123 456 78
El OO e@®0 00 O0O0
G5 OO0 ®0 0000
F18 0O 0O 60 0 0
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{{e«— Alarm LED

(] |«— Enable/Disable Switch

Fig. 4-12

QPA62F/QPA62H or QPA62D 32k RAM Switch Settings

10

15

20

20

30

35
37

PRACTICE 553-2631-210

The switches on the QPAG2F/QPAG2H
(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 @ Switch ON

Switch

Setting

&

1 2 3 45 6 7 8

O0O0Ce®@O0O0O0O0
000 0O0OTU OO
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PRACTICE 553-2631-210

2 Leads

CE Shelf

W) owNTO

o
i

36-Pin
Connector
To Faceplate

of QPC39

Cable Harness

Temperature
Sensing Device

-48V to CE Shelf

QUDT Cooling Unit

AC Input
To QUX6 (Optns Al & A2}
Or
To QuUT3 Inv (Optn B2)
Or
To AC Outlet (Optn B1)

2 Leads

\

| -48V To Deltec Inverter

\J

QUT3 uni
QUX6 Power Distribution Unit 1 / or nit
Alarm Power Terminal
Terminal Block oy Block {PTB) /P
—}-o| o ) N, ® 10 Switch
1 ~a5v '
Low Tape 1| &4 L 20 10 A
Alarms —_—0 | O @ 30 Brkr
2B [
—1 | o o 40
[-——0 - ") 50
System 1A —1o| o o 6@ CB1
Pl [——o = o 70 }—- ﬂ 35 A
Alarms 2B Brkr
—10| O System Grd @ 80
To Hydro Or ® 9@
Host SL—1

Rectifier Grd

—48V (Note)

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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PRACTICE 553-2631-210

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.
(@ ac and dc breakers on the rectifier,
(b) CB2 10 A breaker on the QUXG6 unit,
() I/P 48 V switch on QUXG,
(d) circuit breaker on Deltec static inverter (if present).
3 Check that all fuses have the correct rating as indicated below:
QSD4 — F1 (1.3 A) and F3 (0.75 A)
QRF6 — F1, F2 (0.5 A) and F3 (0.75 A)
QRF8 — F1 (05 A), F2 (3.0 A) and F3 (0.75 A)
QUT3 — F1 (1.3 A) and F2, F3 (0.5 A)

The color codes for fuses are as follows:

PART RATING (A) COLOR
NUMBER
QFF1A 1.3 white
QFF1B 2.0 orange
QFF1C 3.0 blue
QFF1F 0.25 violet
QFF1G 0.5 red
QFF1H 0.75 brown
QFF3A dummy black
4 Connect the low tape and system failure alarms leads to the alarm teminal block on the

QUXG6 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.

(@ 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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PRACTICE 553-2631-210

Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP

PROCEDURE

(20 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 Q.

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
553-2yy1-235 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 QUXG6.

(4) Connect the sense and monitor leads as discussed in 553-2yy1-235.
(5) Replace rectifier cover.
(6) Plug the rectifier ac cord into the Hubble-type outlet.

Chart Continued
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PRACTICE 553-2631-210

Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

Option Bl — CDR with rectifier

(1) 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 553-2yy1-235.

(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.

/ (<A W] .
o
[} ] 28 R
o 15 AC Power
° To MTU
ofo
]
o|leo
o
olo
[+]
olo
o
o|lo
-]
oflo
Bat, Grd
e
Svetem o ﬂ
Ground / /
Deltec Static
Frame Grd Lug 2 Pwr Leads

Inverter
To Back of Inv

Fig. 4-14
Ground Screw Location at Base of Cabinet
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PRACTICE 553-2631-210

Chart 4-8

SYSTEM START-UP

STEP PROCEDURE
! 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
QREFS 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

After power-up and when all the SDI packs
have been set up for CDR recording, the
connected ports should be automatically
enabled for CDR recording from the
respective SL-1 machines.

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
‘enl gl m" command where m is the device
number switch setting on the CDR SDI pack
to the added.

If a QPC139 dual SDI 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 sl m’ command. Set the
switch settings for the new unit and then
enable both SL-1 ports.

Note: CDR records from the SL-1
originally connected to QPC139 are lost
during this procedure.

Load overlay 42 from one of the connected
SL-1 machines and issue the ‘port n' and ‘stat
dl al’ 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.
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APPENDIX 1 TO 553-2631-210

1. GENERAL

1.01 This gppendix describes the methods used to ingdl CDR systems
that conform with FCC regulations concerning eectromagnetic
interference @MI).

1.02 Ingdlation procedures for equipment not covered in this gppendix
aegven in 553-2631-210.

1.03 Inddldion reguirements are given in 553-2yy1-200 and in
Appendix 1 to 553-2yy1-200.
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APPENDIX 1 TO 553-2631-210

2. INSTALLATION PROCEDURES

Cabinet Door

Bulkhead Assemblies

2.01 Opening Door. The cabinet door is opened by inserting a key in
the |OCEI ng mechanism located on the right Sde of the door and turning
the key counter-clockwise. The door is then swung open by pulling the
right Sde of the door outward.

Note: A Kkey is shipped with the cabinet and is located in a bag
secured to the top outside right hand corner of the cabinet. The
key is the equivaent to a 5/32 in Allen wrench.

2.02 Removing Door Panels. Once the door is unlocked, swing the
door pand open, and lift upward to unhook from its hinges.

2.03 Installing Door Panel. Line hinge on door pand with hook-on
hinge on outer left sde edge of front of cabinet and lower pand into
position.

2.04 Closing Door. Insart key in locking mechanism and gently push
door agang cabinet and turn key clockwise until the locking
mechanism  engages.

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 ther find
location. See Chart 2-1 for bulkhead assembly ingtalation procedures
and Chart 2-2 for remova procedures.

Page 2-1
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APPENDIX 1 TO 553-2631-210

Chart 2-1

BULKHEAD ASSEMBLY INSTALLATION PROCEDURES

It may be

to temporarily remove some equipment from the cabinet to faclitate the

necessary
ingalation of bulkhead assemblies.
Bulkhead assemblies should be ingtaled in cabinets placed back-to-back firgt.

STEP PROCEDURE

10
11
12
13

Unlock and remove doors from cabinets.
Remove door panels by opening doors and lifting upward until unhooked from hinges.
Remove screws securing covers on cable access holes requiring bulkhead assemblies.
Place cabinets back-to-back or side-by-side.

Note: Install cabinets back-to-back firdt.
Align cable access holes between cabinets.

Note: It may be neccessary to adjust the feet on the cabinets to aign the access
holes. Unscrewing the feet raises the cabinet and screwing the feet lowers the cabinet.

Dismantle bulkhead assemblies.
Place one washer plate on each pipe coupler. (See Fig. 2-1.)

Insert pipe coupler in cable access hole in first cabinet ensuring that it protrudes through
the hole into second cabinet.

Place a washer plate on end protruding into second cabinet. (See Fig. 2-1.)
Pace lock nut (Fig. 2-1) on pipe coupler in second cabinet. Do not tighten nut.
Repeat Steps § through 10 for remaining bulkhead assemblies.

Tighten dl lock nuts securely.

Place protective bushing (Fig. 2-I) on each pipe coupler.
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Chart 2-2

APPENDIX 1 TO 553-2631-210

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.

s

be nec?sery to temporarily remove some equipment from the cabinet to facilitate bulkhead
removal.

STEP PROCEDURE

|

Unlock cabinet doors by inserting key in door locking mechanism and turning key
counter-clockwise.

Note: The key is the equivaent, to a 5/32 in Allen wrench.
Remove door pands by opening doors and lifting upward until unhooked from hinges.
Remove protective bushing from bulkhead assembly being removed. (See Fig. 2-1.)
Loosen and remove lock nut from pipe coupler. (See Fig. 2-1.)
Remove first washer plate from pipe coupler. (See Fig. 2-1.)
Grasp pipe coupler from adjacent cabinet and pull coupler out of cable access hole.
Separate cabinets and install meta 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 206 Serid Daa Interface packs are inddled as described in

Pack

553-2631-210 with the addition of a filter connector in the 1/O pand
and a flat interface cable. (See Chart 2-3 for installation procedures.)
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APPENDIX 1 TO 553-2631-210

Pipe Coupler

_ Washer __
Plates
Lock Nut A oA
grotﬁ_ctive \<r S
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N
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\
Cabinet Side Panels

Fig. 2-
Bulkhead Assembly
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Chart 2-3

APPENDIX 1 TO 553-2631-210

QPC45 AND QPC139 SDI PACK WIRING

Refer to Fig. 2-2.

STEP PROCEDURE

Ingtall circuit pack in assigned dot as described in 553-2631-210.

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.

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.

b Connect QCADA42 interface cable to assigned filter connector on underside of cabinet top

pand. Secure connector with bale locks.

6 Connect other end of interface cable to the SDI pack and secure with connector screws.
Note: Interface cables should be run flat (not twisted) in the cabingt to avoid
congestion.

7 Secure interface cable to cabinet frame with plastic cable ties.

8 Complete installation as described in 553-2631-210.

Ground Wire, Power 207 Information on Sze of wiring and conduit required is given in

Wire and Conduit Size 553-2yy1-200 and in 553-2yy1-235.

Power 208 All -48 V wiring must be run in conduit bonded to the cabinet
and to the equipment a the far end. The wiring enters the cabinet
through the conduit designated PWR on the cabinet top pand. Power
connections are as described in 553-2631-210.

Grounding 2.09 System Equipped with Rectifier. Chat 2-4 gives grounding

procedures for CDR cabinets equipped with rectifiers.

2.10 System Not Equipped with a Rectifier. Chat 2-5 gives
grounding procedures for CDR cabinets not equipped with rectifiers.
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APPENDIX 1 TO 553-2631-210

Cabinet Top Panel (I/O Panel)
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Fig. 2-2
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APPENDIX 1 TO 553-2631-210

Chart 2-4
GROUNDING CDR CABINET EQUIPPED WITH A RECTIFIER

STEP PROCEDURE

1 Ingtal a ground wire in the cabinet conduit designated GND on the cabinet top pand.

2 Connect the wire to the lug on the cabinet upright near the exit of the conduit a the
bottom of the cabinet.

Note: No more than 2 in (50 mm) of wire should be exposed between the conduit
exit and the termind lug.

3 Connect the other end of the wire to:

« the isolated ground bus in the switchroom service panel on systems not equipped with
reserve batteries (see Fig. 2-3)

e the pogtive bus of the battery didtribution box on sysems 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 Ensaure that adl ground connections are secure. The personal hazard ground is provided
through the green wire safety ground from the switchroom service pane to the rectifier ac
power connection. Ensure that this wire is properly connected.
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Main Power Switch

58

\, - Electrical Metallic Conduit
o ]
il
' [
Tl
o)

\\%—ZQ

4 >]
@]

9 o]

At ol [ c ]

(]
5‘
To Other Service Panels

Isolated
Ground
Receptacle
for Rectifier

Neutral "'.\.D
Bus \ L L LJ
B C:
Ground T oo | N
Bus Neutral
Three Phase WYE Power Bus
éE i GRD {lsolated
L I from Panel
. l — L Dirty
' Power  Source Main  Service Panel round Busi SL-1 Room Service Panel ! Ground
et - solated Bus
Building Alternate om Panel) (Note 3)
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 tobuildina entrance 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
protector blocks.

Fig. 2-3
Typical Service Panel Arrangement
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Chart 2-5

APPENDIX 1 TO 553-2631-210

GROUNDING CDR CABINET NOT EQUIPPED WITH RECTIFIER

STEP PROCEDURE

Install a ground wire in the cabinet conduit designated GND on the cabinet top panel.

2 Connect the wire 10 the tug on the cahinel upright near the exit of the conduil al the
bottom of Lhe cabinet.
Note: No more than 2 in (50 mm) of wire should be exposed between the conduit
exit and the terminal lug.
3 Connec! the other end of the wire o the SL-1 ground window.
Note: ‘This wire is not required 1o run in conduit. if conduil 1s used, il must be
isolaled from the cabinetl and from the ground window.
3 Install a second ground wire from a terminal lug on the cabmet upright, through the
cabinet conduitl, 10 i ternunal lug on the QCALI cabinet upright.
Note: This wire is nol required 10 run 1 conduil. If conduil 15 used il must be
isolated from both ca binets.
5 Ensure all ground connections jre secure.
Alarm and Trip Leads 2.11 Alarm and (rnip leads are connected as described 1n $53-2631-210.

These leads may be run e the same condutl as the —4§ V leads provided
that 2 conductor 16 AWG stranded shiclded type wir¢ 1s used. The

shield mustbe connected 1 o the cabmet frame within 2i n - (50 mm) ot
the exit of the DC PWR conduil mn the bottom of the cabinet,
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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.

102 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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PRACTICE 553-2631-211

2. INSTALLATION

Chart 2-1

2.01  Chart 2-1 outlines the procedures for installing the Mini CDR tape
unit and tape unit interface pack.

MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP PROCEDURE

1 Unpack the Mini CDR tape unit (QUW9) and the tape unit interface circuit pack (QPC33)
as described in 553-2001-205.

2 Set the enable/disable switch on the QPC84 pack in the QSD23 power control shelf to DIS.

3 Remove the fuse for ‘tape unit 1’ from the back of the Power Control shelf (QSD23).

4 Set the switch on the front of the tape unit to the ‘OFF’ position.

5 Feed the CDR tape unit power cable (P1B) through the side of the tape shelf. This cable
runs from the QUX14 power harness.

6 Hold the tape unit up to the tape shelf and plug the power cable (P1B) into the connector at
the back of the tape unit.

7 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. 2-1).

8 Fasten the tape unit to the shelf by inserting screws into the four front corners of the tape
unit.

9 Remove the shipping screw from the front of the tape unit (refer to 553-2001-205).

10 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.)

11 Replace the QPC334B circuit pack and the faceplate cover.

12 Set the enable/disable switch on the faceplate of the tape unit interface pack (QPC33) to
disable.

13 Set the address switches on the QPC33 to tape unit 1 (Fig. 2-2).

14 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.
15 Connect the 5 ft (1.5 m) QGCB6 tape unit connector cable from the faceplate of the QPC33

pack to the front of the tape unit.

Chart  continued
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PRACTICE 553-2631-211

Chart 2-1 Continued
MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP ACTION

16 Replace the tape unit fuse in the rear of the power control shelf.

17 Set the switch on the QPC84 pack in the QSD23 power control shelf to ENB.

18 Set the switch on the front of the tape unit to the ‘ON’ position.

19 Label ea_ch 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.

20 Set the enable/disable switch on the QPC33 faceplate to enable.

21 Insert the CDR tape cartridge in the CDR tape unit.

22 Load overlay 17 (Configuration Record) and respond ‘new tape 1’ to the prompt ‘ADAN’
(refer to 553-2yy1-220, -221).

23 Assign the CDR options as described in 553-2yy1-220.

24 Load overlay 37 (I0OD), to enable the CDR tape unit (refer to 553-2001-505).

25 The operation of the Mini CDR tape unit may be tested using the 10D overlay (refer to
553-2001-505). I/0 fault clearing procedures are outlined in 553-2001-545.

26 Refer to 553-2631-311 for the Mini CDR operating procedures.

Page 2-2



PRACTICE 553-2631-211

Plastic
Guides

Power Connectors

Tape
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Mounting
Screws

On/Off ' Switch
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Bl Tape Unit
Fuse / Interface
Tape Shelf OSD33 Plastic Guides o o ¢ Connector
To Tape Unit Connector ~o
Interface
Circuit Pack
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\’91\
Mounting
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Fig. 2-1
Tape Unit Installation
Each Tape has an address that is set by the
p address switches on the corresponding QPC33
r Address Not pack. See Table Below.
Switchesx ¥ Used In a duplicate CPU System both QPC33 packs which
On interface with the primary tape unit should
Off 95%?%9 have their address switches set for unit 0.
dle— oyt The primary Tape Unit is the tape unit that holds
LED the System Tape. All systems have this tape unit.
| Enable/ The Tape Units 1, 2 and 3 can be added, as required, to
Disable - perform additional functions such as message
Switch 5 recording etc.
2
‘é Use Tape Unit 1 for the Mini CDR feature.
c
Connector 8
Tape [Switches
Unit 2 3
0 o o
! e 0 o
2 e @ O
3 o o o
N -
o Switch Off
v ,
® Switch On

Fig. 2-2
QPC33 — Switch Location and Settings
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1. GENERAL

PRACTICE 553-2631-310

Pretest ‘Requirements

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:

(@) The apparatus has been properly installed in accordance with the
applicable instructions (refer to 553-2631-210).

(b) Al 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.

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

PRACTICE 553-2631-310

201 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 Clears any command which is in progress and
permits manual commands from other MTU
buttons.
Reset light Lights up whenever RESET button is pressed.
REWIND Rewind button Rewinds tape back to LOAD POINT.
Rewind light Lights up while tape is being rewound; goes out
once the LOAD POINT has been reached.
ON-LINE On-Line button Puts tape ON-LINE, if tape has been loaded.
On-Line light Lights up once tape is on-line, and remains lit
while tape is on-line.
LOAD Load button Tensions tape and moves it forward until LOAD
POINT (reflective marker) has been detected.
Load light Lights up once the LOAD POINT has been

WRITE ENABLE

POWER

Write enable light

Power switch

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.

Powers MTU.
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PRACTICE 553-2631-310

Table 2-B
OPERATION CONTROLS AND INDICATORS ON CE SHELF
LABEL PURPOSE/LOCATION FUNCTION
ENB/DIS LED on 6 circuit packs: SDI, Lights up whenever the corresponding circuit
MISC, ALU, MEM, CDR packs have been disabled.
TAPE, CDR TIMING.
ENB/DIS Enable/disable switch on all Switch enables or disables corresponding circuit

NORM/MAIN

MAN INT

LOAD

RESTORE

UNLOAD

ACK

12/+5V GRD

RESET

circuit packs.

Switch on SEQ pack.

Digit display on MISC pack.

Manual interrupt.

Button on CDR timing pack.

Button on CDR timing pack.

Button on CDR timing pack.

LED on CDR timing pack.

Four test points on 5/12-V
CONV pack.

Reset button on 5/12-V
CONV pack.

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 faceplate 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 QUX6 UNITS

PRACTICE 553-2631-310

LABEL PURPOSE/LOCATION FUNCTION
Breaker on Deltec inverter. Provides input protection for the Deltec inverter.
— LED on QUT?3 inverter. Indicates ac power failure.
10A CB2 10-A breaker on QUXG6  Protects common equipment shelf.
unit.
-48 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
ON SYSTEM RECTIFIERS

INDICATORS

LABEL PURPOSE/LOCATION

FUNCTION

AC BREAKER Breaker

DC BREAKER Breaker

DC ON LED

OUTPUT Test points
VOLTAGE Adjustment Screws
AD JUST

CURRENT LIMIT
OVER VOLTAGE
ANTI HUNT

(QSD4)

Provides input protection.

Provides output protection (not on QRF8).
Lights up when rectifier is outputting dc power.
Serve as test points for dc output voltage.

Adjust the voltage/current output, set by the
manufacturer.
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PRACTICE 553-2631-310

3. OPERATING PROCEDURES

Chart 3-1

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.

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 snhap 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

! 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.

Page 3-2



Chart 3-3

TAPE UNIT ACTIVATION (New Reel)

PRACTICE 553-2631-310

STEP

ACTION

VERIFICATION

Mount tape and tape reels as shown in Chart
3-2.

Press LOAD button (on MTU) located on
panel to left of tapes.

Press ON-LINE button located just above
LOAD button.

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.

Press LOAD BUTTON (slight touch is
sufficient) on CDR timing circuit pack. This
initiates the tape.

When the ACK light goes off, the CDR is
recording information from the host SL-1
System.

Test tape unit (see Chart 3-4).

Tape starts to move. When LOAD POINT is
reached, the LOAD light comes on, and tape
stops moving.

ON-LINE light comes on and stays on as long
as the tape is in use.

ACK light below button on QPC39 pack
comes on. Tape moves a few inches as it is
initialized.

System fail alarm, if on, also goes off.
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Chart 3-4

TAPE UNIT TESTING (New 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
CDMO035 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.

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

PRACTICE 553-2631-310

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. Spool latch snaps open.
4 Remove top reel with tape.
5 Snap latch shut.
6 Clean tape heads (see 553-2631-510).
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



Chart 3-7

PRACTICE 553-2631-310

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

| Press LOAD button on MTU.

2 Quickly hit RESET button on MTU.

3 Press ON-LINE button on MTU.

4 Press RESTORE button on QPC39 circuit
pack.

This tensions tape and starts it moving
forward, looking for the LOAD POINT.

This stops tape motion. Tape motion must be
stopped because with no LOAD POINT, the
tape could eventually run off the reel.

ON-LINE light lights up. Tape is now
on-line.

Tape moves backwards approximately 40
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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PRACTICE 553-2631-311

1. GENERAL

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

PRACTICE 553-2631-311

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:

° To initiate the writing of call records on magnetic tape.

@ To output the call records stored on tape to a teletypewriter
(TTY).

To install and remove CDR tape cartridges.

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:

® More than two wrong tape block types were read.
More than two tape block numbers were missing during a read.

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

TPCD

LPCD

EFCD

UNLD

k9

Gk k)

Request CDR ASCII dump. This dumps CDR tape records in ASCIlI 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
LOADING THE MINI CDR OVERLAY

STEP ACTION

| 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

! Load Mini CDR overlay (Chart 2-I).

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

! Load the Mini CDR overlay (Chart 2-I).

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
STEP  ACTION

! Load the Mini CDR overlay (Chart 2-I).

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 “OVL111 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
I0D254 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 10D254 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 CDR tape can be unloaded.
DONE Command successfully done.
MCROOO SYS ID code.
MCRO001 Invalid command.
MCR002 Invalid command argument.
MCRO003 Mini CDR overlay load illegaly requested by system.
MCR004 Mini CDR not in configuration, or feature not enabled.
MCRO005 Tape cannot be positioned to EOF due to sysload.
MCRO006 CDR records missing from tape. Bad records will be skipped.
MCRO007 Invalid tape record type found during polling.
MCRO008 Spool command not allowed as tape is in writable position.
MCRO009 Tape percent unknown due to sysload.
MCRO10 During CDR polling more than 2 contiguous bad records (non-CDR records)
found, or tape records missing. Polling is aborted.
IOD050 1 CDR tape not ready.
IODO051 1 Timeout or early warning encountered while reading CDR tape.
IOD100 1 N Head fault or bad record on track N.
IOD1011 N Requested data record not found on track N.
10D110 1 Requested data record not found on either track.
I0D200 1 Tape disabled detected during read/write attempt. Current activity suspended.
I0OD201 1 Tape not equipped detected during read/write effort. Current activity suspended.
I0D203 1 Tape not ready detected during read/write effort. Current activity suspended.
I0D204 1 Tape write protected detected during write effort. Write effort suspended.
I0D205 1 Early warning detected during write effort. Write effort suspended if track 3.
I0D206 1 Read error detected during write effort. Hardware fault suspected; write effort

suspended.
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Table 2-B Continued
SYSTEM MESSAGES

CODE DESCRIPTION
10D207 1 Write error detected during write effort. Write effort suspended after retries fail.
10D208 1 Record not found error detected during read effort. Read effort suspended.
I0D209 1 Timeout detected during read/write effort. Current activity suspended.
I0D210 1 Tape is put in tape full state. Write effort suspended.
I0D211 1 CDR tape has been locked for too long. Write effort suspended.
I0D212 1 Mini CDR tape is now 75% full.
I0D250 1 Tape response idle while erasing. Hardware fault suspected.
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PRACTICE 553-2631-510

1. 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:
L replacement of the filter pad on the Deltec static inverter
o clearing and replacement of certain parts of the Magnetic Tape
Unit (MTU) at regular intervals
L4 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. 2-1) 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 202 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. «
Wipe the head carefully by rubbing gently in the direction of tape travel <
to remove al 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. -

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.

() 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 M'T'U to operation.

207 For the other work concerned with preventive maintenance, refer to
Hewlett-Packard specification HP7970 series, Magnetic Tape Drives opera-
tor's manual. This manual is delivered with each MTU.
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Deltec Static Inverter
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Magnetic Head Cover

Magnetic Head

Cross = Talk Gate

N ‘Move the Degausser Slowly

In This Direction.
Degausser ————»|

Fig. 2-2
Hand-Held Degausser
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3. CORRECTIVE MAINTENANCE

Precautions

Fault Indications

3.01 When clearing faults in the CDR system, the following general
precautions should be taken.

3.02 Circuit Packs

L 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.

° Handle circuit packs by the card stiffeners and edges of packs
only. Do not handle circuit packs by the contacts or components.

° Circuit packs that contain static sensitive components have a
caution label in the package. These circuits require the following
handling precautions:

(@) 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.

®  Avoid touching any portion of the magnetic tape that contains
electronic  information.

L 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 553-2yy1-500.

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
MTU

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-I
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Fault Clearing

Returning Defective
Apparatus

Page 3-2

3.07 System Fqgil 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 553-2yy1-515. Flowcharts 5-1 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 553-2yy1-500.

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

Table 4-A

401  On the QPC41 MISC 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.

CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
00 Trap caused by system power reset. This code is provided for information only.
01 The CPU failed the CPU test.
If CDR is not running, then suspect one or more of the following packs:
ALU QPC40
MISC QPC41
SEQ QPC42
ROMS 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

06
07

08

09

10

20
21

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 O1.
Trap caused by response timeout.

A device suddenly failed to respond. This could happen if an SDI 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.

Trap caused by write protection violation.
Trap caused by watchdog timeout.

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, QPAG2

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.

CDR timing did not respond.
CDR timing had a stuck interrupt.

Codes 20 and 21 suspect:
CDR TIMING QPC39

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE

INTERPRETATION

30

31

32

33

34

35

40

41

50

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.

The requested sequence is already being performed.

Wait for it to complete.

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.

RESTORE can not be performed because a LOAD or UNLOAD sequence is in
progress; wait for the sequence to complete.

LOAD can not be performed because the drive is not disabled.
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.

Take appropriate temperature lowering measures.

Fan failure has been detected in CDR cooling unit.

Clean filters and/or replace fan assembly.

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
51 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: QPC130 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 successful, 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) QPC130 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.
If the problem persists a faulty tape unit is suspected.
This problem can also be caused by trying to RESTORE a blank tape.

56 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 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.

70 CDR tape control pack did not respond.

71 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 SDI response time out.
81 SDI has permanent interrupt.
82 SDI line is not ready.
83 SDI 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.
Ax TTY x does not exist
(See Note)
This code will be displayed if the parameter on an ENL SL.1 command refers to an SDI
port which does not exist.
Either the parameter was incorrectly specified or the address switches on the SDI card
were set incorrectly. This error can also occur with a faulty SDI card.
Bx TTY X is not getting output interrupts.
(See Note)
The SDI card should be replaced.
If this does not cure the problem, act as for code 01.
cX “EIA Device Not Ready” status on TTY Xx.
(See Note)

Unless the SDI card is faulty, this error indicates:

a) There is no connector attached to the faceplate of the SDI unit, or
b) A plug on the SDI plug board is in the wrong position, or

¢) A plug on the SDI board is missing.

Check plug positions.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
D X Stuck interrupt on TTY x.
(See Note)

Replace the SDI 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 through15), where x is indicated as a
hexadecimal device number in the range 0 to F:

Hex Display 0 |

2 89 A B C D E F
Port 01 2 8 9

10 11 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:
° link faults
® CDR CE faults
®  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 5-1 and
5-2.

Page 5-1
18 Pages
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Chart 5-

CIRCUIT PACK REPLACEMENT PROCEDURES (Non-SD1 Pack)

This procedure also clears the fault LEDs.

STEP PROCEDURE

RESULT

10

Disable links by using program 42 command
DIS LINK N. This should be done in every
SL-1 system connected to the CDR.

Press UNLOAD button on QPC39 timing
pack.

Switch ENB/DIS switch on pack faceplate to
DIS and remove pack.

Replace circuit pack.

Switch ENB/DIS switch on pack faceplate to
ENB.

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.

Re-thread tape in MTU.

Press LOAD and ON-LINE buttons on
MTU.

Press RESTORE button on QPC39 pack.

Enable links via program 42 command ENL
LINK N in every connected SL-1system.

Loads data onto tape and rewinds it off the
reel.

Brings drive on line and to the LOAD
POINT.

Finds end of written data on the tape, and
positions the tape to write more data.

This minimizes the loss of data.
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Chart 5-2
CIRCUIT PACK REPLACEMENT PROCEDURES (SDI Pack)

The following procedure is used in the multi-port CDR for replacing QPC45 or QPC139 SD] cards
without interrupting service to any SL-1 system (except those connected to the effected SDI card).

STEP PROCEDURE

! 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 SL1 m, where m is the device number of the SL-1 port on the
CDR SDI 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 SL1m from the SL-1 system that issued DIS SL1 m.

7 Issue ENL LINK n from each SL-1 system whose port in the CDR machine was affected.

Page 5-3
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‘ START ’

COR FAULT CLASSIFICATION 5533601 505 FOR
EXPLANATIONS OF
ERROR CODES

TO SHEET 2

GENERAL CDR SYSTEM FAULT
OCCURS. LE. ALARM LED
LIGHT UP, OR

TAPE SYSTEM FAULT?

RROA CODES OUTPUT ON
772

GO TO
FLOWCHART 5-2

ERROR CODES OUTPUT ON
COR MAINT DISPLAY

REFER TO TABLE 4-A
FOR EXPLANATIONS OF
ERROR CODES

Flowchart 5-1
CDR Fault-Classification Procedures

SHEET 1
Page 5-4
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FROM SHEET 1

< AC 4{’ ¢

OTHER TYPE OF FRULT
CONTACT MANUFACTURER

CDR CPU FRULT?

GO 1o
FLOWCHART 5-3

=D

LINK FAULT?

W

NO

GO TO
FLOWCHART 5-4

e

Flowchart 5-1 Continued
CDR Fault-Classification Procedures

SHEET 2
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ISSUE DRIVE TEST COMMAND

{ START

TO SHEET 2

COM MESSAGE INDICATES

“Go” 5
TRPE SYSTEM FAULT GO” RESULT?

FROM SHEET 2

YES

AB

FAULT IS L@CATED EITHER
IN: TRPE. TRPE INTERFRCE.

I.E.. QPC39,QPC130 TAPE SYSTEM IS OK
PACKS AND CORRESPONDING
CABLES, OR TRPE ORIVE

¥
CLEAN TAPE HEADS (REFER
TO PART 2 MOUNT R NEW TRPE
v
MO SRR SvSTEM (REF
: YSTEM -
o53 263134} 563-2631-310)

¥

LOAD COM OVERLAY
PROGRAM (REF —E
553-2001-505)

Flowchart 5-2
CDR Tape System Fault-Clearing Procedures

SHEET 1
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FROM SHEET 1

<t AR
REPLRCE QPC130 TAPE REPLRCE CRBLES
CONTROL PACK CONNECTING TRPE DRIVE
\ WITH QPC130 PACK
ISSUE DRIVE TEST COMMAND ISSUE DRIVE TEST COMMAND

TO SHEET 1 TO SHEET

“GO" RESULT? "GO RESULT?

REPLACE (QPC33 TIMING TAPE. DRIVE FAULT
PACK INDICATED
ISSUE DRIVE TEST COMMAND GO TO "HP7970E MAGNETIC
TAPE UNIT MANUAL® TO >
CLEAR DRIVE FAULT

TQ SKHEET

Flowchart 5-2 Continued
CDR Tape System Fault-Clearing Procedures

SHEET 2
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TEST 48 V INPUT TO
QPCBS AT BRCK OF SHELF

( START

CDR CPU FAULT CLERRING

GO TO POWER
FAULT CLEARING

COR CPU FAULT INDICATED PROCEDURES
553-2yy1-520

GO
FAULT IS LOCATED IN: COR
CPU PRCKS. SHELF
BRCKPLRNE BUS. OR BUS
TERMINATION UNIT
I
v 1
CHECK PONER THRU GPCBS TOSHEET 2
PRCK. MERSURE V RT ERCH
TESTPOINT ON FACEPLATE. REPLACE EXISTING GPCBS
V MEASURED SHOULD RGREE WITH NEW PRCK =
WITH MARKINGS ON
FRCEPLRTE

TO SHEET 3

Flowchart 5-3

CDR CPU Fault Clearing Procedures

SHEET 1
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FROM SHEET 3

PRACTICE

553-2631-510

< NK0021 MK T A
CONTACT MANUFACTURER
o
REMOVE RLL CIRCUIT PACKS
BUT FOR GPCBS
/ VOLTRGE OK? FAULT IS IN R CCT PRCK
\ YES
NG
|
REINSTALL CIRCUIT PACKS
FAULT INDICATED IN BTU ONE-RT-A-TIME UNTIL
(R SHELF BRCKPLRNE FAULT INDICATIOGN COMES
BACK
WHEN FAULT TO SHEET 3
REOCCURS, THAT
REPLACE SHELF PACK IS GUILTY
AND BTU (REF AND SHOULD SE —
553-2yy1-215) REPLACED (SEE
CHART 5-1
FOR METHOD)
VOLTAGE OK?
NG
Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures
SHEET 2
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FROM SHEET 2

NreQOUY

REPLACE PACK

TO SHEET 2

VOLTAGES ARE OK?

YES

REPLRCE REMAINING PRCKS

SWITCH ENB:DIS SWITCH
ON QPC41 PACK TO
DIS AND BACK
TO ENB

POWER TO CDR CPU SHELF
15 0K

TO SHEET 2

¢PU FRULT STILL-
INDICATED? :

Flowchart 5-3 Continued

CDR CPU Fault Clearing Procedures

TO SHEET 2

7N

FROM SHEETS 1 & 2

AZ F 1=

TO SHEET 4

ANY CODE ON MAINT
DISPLRY?

~
FROM SHEET 4 /////
YES

AX

REPLACE PACK
INDICATED IN
TABLE 4-A

REENABLE QPCY1 PACK

TO SHEET 8

TO SHEET 2

ANY CODE STILL ON
MAINT DISPLAY?

SHEET 3
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< AY

REENRBLE @PCY41PRCK

TOSHEET 3

RESPONSE ON MAINT
DISPLAY?

TO SHEET 8

COR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?

REPLACE QPC39 COR TIMING
PRCK

TOSHEET 8

CDR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?

A

NO

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

PRACTICE 553-2631-510

REPLACE QPCY1 PACK

TO SHEET 8

CDR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?

FRULT IS IN ONE OF THE
REMAINING CCT PRCKS

REMOVE ALL
CCT PACKS FROM
CDR CPU EXCEPT

QPFC40, QCPA1,
QPC42, QPC39,
QPC85, AND QPC131,
QPC234, OR QPC301

TO SHEET §

REENABLE QPCY{ PACK =

SHEET 4
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FROM SHEET 4

{

03" ON
PRINT  DISPLAYZ \_
FRULT LED ON MISC
PACK FLASHES EVERY
SECOND OR S0?

01" ON MAINT DISPLAY?

YES

\ NQ0S1 )

N

~Sp3s GUTPUT ON MAINT

TES

REPLACE QPCYO, QPCY 1,
QPCY2 PRCKS WITH NEW
PRCKS. REENABLE QPCYi
PRCK AFTER ERCH
INSERTION

"03™ OUTPUT ON MAINT

DISPLAY?

"02" OUTPUT ON MAINT

YES

DISPLAY?

YES

FROM SHEETS 6,7, & 8

3

AF

SHELF OR 8TU FAULT.
REPLACE AS PER
653-2yy1-570

Go

DISPLAYT?

YES

REPLACE QPC131,

NO

REINSTALL QPC132 OR
QPC235.
REENABLE QPC41 PACK

‘TOSHEET 6

QPC234 OR QPC301.

Flowchart 5-3 Continued

A

CDR CPU Fault Clearing Procedures

SHEET 5
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NxB112

<

"10™ OUTPUT BN MRINT
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DISPLAY?

YES

™03™ OUTPUT ON MRINT

DISPLAY?

NO

REPLACE QPC132,
QPC235 OR QPC301.

"10% QUTPUT BN MAINT

BISPLAY?

—_— —=

Avr

REPLACE ALL OTHER PACKS
IN CPU ONE-RT-A-TIME.
REENRBLE QPCY1 PACK ERCH
TIME A NEW PACK IS
INSTALLED AND CHECK
MAINT DISPLAY

TQ SHEET 5

"10™ OUTPUT ON MRINT

DISPLAY?

YES

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

REINSTALL QPC31 PACK

FROM SHEET 7

AT

TO SHEET 7

"70" QUTPUT ON MAINT
OISPLAY?

TO SHEET 7

"10™ OUTPUT ON MRINT
DISPLAT?

CHECK ADDRESS
SWITCHES ON QPC31
OR QPA62 (REF
553-2yy1-210}

TO SHEET 7 TO SHEET 7

ARE SETTINGS COARECT?

SHEET 6
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FROM SHEET 6

Nx0139 ———— {1

CORRECT  SETTINGS

FROM SHEET 6

AS

REPLRCE Q@PC31 OR QPAG2
PRCK

T70™ OUTPUT ON MRINT
DISPLAY?

FROM SHEET &

NO

AK

REPLRCE ALL GTHER PACKS
IN CPU  ONE-RT-R-TIME.
ERCH TIME R NEW PRCK IS
INSTALLED, REENRBLE
GPCY1 PACK AND CHECK
MRINT DISPLAY

TO SHEET 6

REINSTRLL QPC130 PACK.
REENRBLE @PC41 PRCK

"80™ GUTPUT ON MAINT
DISPLAY?

REPLRCE @PC130 PRCK

"80™ OQUTPUT ON MAINT
DISPLAY?

TO SHEET §

"70" QUTPUT ON MAINT

DISPLAY?

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

YL SHAILD TRY AT
__L E R S|TEA® GFC310 R
T lPAS2 PACKS BEFORE
TRYING CPU PACKS

REPLRCE HLL OTHER PRCKS
IN CPU  ON-RT-R-TIME.
EACH TIME A NEW PACK IS
INSTALLED.  REENRBLE
QPCY41 PRCK AND CHECK
MRINT DISPLAY

TO SHEET 8

NxG162

SHEET 7
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FROM SHEET 7

Nx0162

TOSHEET 5

"80" OUTPUT ON MRINT
DISPLAY?

FROM SHEET 7

AL

REINSTALL SB1 PACK
ENSURE ADDRESS AND
SpeeD SELECT SWiTtcH
ARE SET CORRECTLY.
PROGRAMMING PLUGS
ARE IN PLACE

REENRBLE QPCY1 PACK

ALL LEDS EXTINGUISHED?
~_ SYSTEN RESPONDS?

REPLACE SDI PACK

ALL LEDS EXTINGUISHED?
SYSTEM RESPONDS?

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures
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;

REPLACE ALL OTHER
PACKS IN CPU ONE-AT-
A-TIME. EACH TIME A
NEW PACKS IS
INSTALLED,PRESS
“RESET” ON QPC8E OR
QPC190 AND CHECK
MAINT DISPLAY

TO SHEET §

ALL LEDS EXTINGUISHED?
SYSTEM RESPONDS?

FROM SHEETS 4, 3

YES

COR CPU IS FAULT-CLEARED

SHEET 8
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FROM SHEET 2

START

CDR LINK FRULT CLEARING

ERROR MESSAGE INBICATES
LINK FRULT. MINGR ALAARM
LAMP LIGHTS UP

FRULT IS IN: SDI CRBLE
CONNECTING CDR NITH HOST
SL-1. SDI PACK POTENTIAL

MODEMS AND TELEPHONE

LINKS CONNECTING THEM

CHECK SDI CABLE
PLUGS. MUST BE
PROPERLY SECURED
TO SDI CCT PACKS
(REF 553-2yy1-210)

USECDMCOMMAND
“ECHO N M TO
TeEsT LINK (REF
663-2yy 1-505)

Flowchart 5-4
CDR Link Fault Clearing Procedures

ANY ERROR INDICATIONS?

PULL OUT SDI PACKS
INVOLVED
(REF cHART 5-2)

TO SHEET 2

1S SDI PACK CONNECTED
TO MODEMZ

CHECK THAT

PROGRAMMING PLUG IS
IN MODEM SOCKET (REF
563-2yy1-545)

CHECK THAT SPEED
SELECTSWITCHES  ARE
THE SAME AND COMPATIBLE
WITH MODEMS

AC

TO SHEET 2

SHEET 1
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FROM SHEET 1

SDI PACK IS CONNECTED
TO OTHER SDI PACK.
SET DUAL-IN-LINE
SWITCHES ON BOTH
PACKS FOR SAME DATA
SPEED (REF
553-2yy1-545)

CHECK THAT PROGRAMMING
PLUG IN ONE SDI PACK IS
IN' ‘MODEM” SOCK

CHECK THAT PLUG IN OTHER
PACK IS IN “EIR
TERMINAL™ SOCKET

AR

FROM SHEET 1

AB

PRACTICE 553-2631-510

REPLACE SD! PACK
IN HOST SL-1 SYSTEM
(REF {553-2yy1-545)

USE COM COMMAND “ECHO N
M" TO TEST LINK

TO SHEET 3

ANY ERAOR INDICATIONS?

REPLCE 3DI PACK IN COR
SYSTEM

TO SHEET 3
REINS';I'ALRL SDI -
CAHcA RsT(s_g i)= REENABLE QPC41 PACK =
Flowchart 5-4 Continued
CDR Link Fault Clearing Procedures
SHEET 2
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PRACTICE 553-2631-510

FROM SHEET 2

Nx0043 j

USE COM COMMAND “ECHO N
M" TO TEST LINK

ANY ERROR INDICATIONS?

REPLACE CRBLES

1S ERROR MESSAGE

STILL DISPLAYED?

CONTACT MANUFRCTURER

-«

Flowchart 5-4 Continued
CDR _Link Fault Clearing Procedures

FROM SHEET 2

RD

!

LINK WORKS. LINK IS
FAULT-CLEARRED

SHEET 3
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1. INTRODUCTION

101 Automatic Route Sdection (ARS) is a
collective term referring to severd separate
software packages available for the SL-1 system:

e Main ARS

e ARS Queling

e ARS Improvement for Autovon
e ARS Traffic.

SECTION 553-265 1-200

ARS improvement for Autovon is avaladle only
when the Autovon Generic (X14) is fied for the
SL-1. ARSqueuing is gé)r_er uisite for ARS traffic.
ARS traffic IS described in 553-2001-450. Traffic
Measurement. The man ARS fegture is not a
prerequisite for ARS queuing.
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2. MAIN ARS FEATURE
GENERAL

201 The arangement of telephone networks is

_often such that a cal between two geographic
locations can take one of several routes. The call can
vay in cost accord!g to which route is taken and the
time of day & which the cdl is made. Thus, if acost-
conscious caler has more than one route to choose
from, and wants his cal to take the chespest route
when making a cdl a a given time, a cdculaion
must first be made of the expense of each available
route, the time of day, and dl the various
permutations that can result from these. This process
fcan beirritating, if there are alot of routes to choose
rom.

This exercise can be avoided by using an SL-1 system
with the ARS optisn. An SL-1 system with the ARS
feature can automaticaly sdect the chegpest route
according to preprogrammed data concerning
preferred routes and time-of-day. The user has only
to did a code to reach a given destination.

2.02 Ingead of figuring out which one of severd

numbers to use in cdling 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 dids the locd number to which he
wishes to be connected. Tones, trunk routes to choose
from, digits to be dided, and any restrictions or
limitations are preprogrammed into the three data
blocks in the SL-1 memory.

2.03 Définition of some terms unigue to the ARS
feature:

® ARS Access Code. This is the number that is
dided by the telephone user to gain access to
the ARS feature.

e User Access Code. This is the user-diaed
code which may or m?/ not be part of a
telephone number that determines where a
user’s telephone cdl will be directed. The
most gppropricte means of reaching the
destination is chosen by the SL-1 acting as
directed by the ARS program.

@ Deletion and Insertion gf Digits. Bach trunk
route generdly has a different diding plan
from other trunk routes. To make the sngle
user access code compatible with al trunk
routes, the SL-1 must sometimes delete d|(]1|ts
from those dialed by the user, and replace
them with other digits. The number of digits
deleted and inserted are pro?rammed by the
user. The craftsman specifies how many

SECTION 553-265 1-200

digits are ddeted 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 defined in
the Route Data Block  (see
553-2001-220/221).

FEATURE

204 The ARS feature condsts of a computer
~_ program. No additiona trunks or haraware
circuits are required. Once programmed, the feature
operates automaticaly under the control of the
centra processing unit in the system.

ORGANIZATION

2.05 The ARS festure provides the customer with
an_extra overlay program to use for
rogramming the sysem. This is Overlay 27 and is
ound only on SL-1 machines that are equipped with
the ARS feature. The overlay program uses three
types of data blocks:

e ARS Data Block (ADB)
o ARS Schedule Blocks (SCB)
o User Access Code Block (UAC).

2.06 ARS Data Block. The ARS data block is a
_ at of the SL-1 software that contains
information about the customer’s ARS options and
general configuration. One ARS data block IS crested
Pe* customer. The ARS data block contains the
ollowing information :

(a) the ARS access code (1 to 4 digits)
(b) the maximum dlowable number of:
e schedule blocks (0 to 225)
® user ARS codes (1 to 8000)

e maximum number of digitsto beinserted 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 did toneisto be supplied after
the ARS access code is dialed

(e) whether or not atriple burst of delay tone isto
be supplied.
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2.07 ARS Schedule Blocks. The ARS schedule

blocks contain information on how to route
cals. Each schedule block contains a Pprimary
schedule, ‘with an optional secondary schedule. A
primary schedule is specified by:

e the hours during which the primary route
sequence is in effect

@ 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 al user ARS codes not
listed In the user ARS code data block. This routing is
typicaly the locd CO trunk group or other Direct
Distance Diaing (DDD) facility and is assigned to
schedule block 0 by the system (athough the
contents of schedule block ¢ 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 Deata 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 dias the ARS
access code. The system reads the ARS data block to
determine which tones and delay values are in effect
for this cal. 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 cal through.

SECTION 553-265 1-200

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 interna clock and the programmed times in
the schedule block. If the call is made within the
Iorimary schedule hours, the prime schedule routes
isted 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 dl
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.

211 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, al 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 an
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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Access  Restrictions

2.14 The basic SL-1 access redtrictions also apply

to ARS. In paticular, the ARS mechanism
sects an omﬁm ng trunk group only if the class of
svice of the cdling daion pemits such a
connection. Access to the ARS feature however, is
dlowed from dl gations and tie trunks independently
of their class of service. To provide a tool for
controlling telephone costs a specia class of service,
Conditiondly Toll Denied (CTD) is avalade.
Depending on how an outgoing cdl is dided, this
class is equivdent to:

° Lxrgesstricted (UNR) for cdlls places through

e Toll denied (TLD) for cdls dialed directly.

The result is that a set with CTD class of service m
place toll cals (over CO, FX, WATS and DID/DO
trunks) through ARS but not by directly accessng
the outgoing trunks.

A tdll cdl is defined as any cdl thet is placed over
CO, FX, WATS or DID/DOD trunk and where the
firgt digit outpulsed is 1 or O (trunk grOlgP is not code
regtricted), 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 Thetd
feature

Chart 2- 1.

hone user can make use of the ARS
following the procedure given in

CHART 2-|
HOW TO USE ARS

To make use of ARS the user should know the vaue of the time delay before scanning the last choice route for

an idle trunk.

This feature can be used in conjunction with the risnsq2
“ring agan” before usng the’ARS fesature. See 552-

an’ feature. Users may find it useful to be familiar with
001-105 for information on “ring again”.

STEP ACTION VERIFICATION

! Pick up the handst. Did tone heard from receiver.

2 Dia the ARS access code. Did tone may or may not be heard.

3 Dial the user access code for the destination If did 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.
walting or, activete “ring again”.

5 If overflow tone is heard: Activate “ring If did tonet is heard, go to Step 6.
agan’.

6 If did tone is heard: Did CO or extenson  Ringback tone is heard, 2-way conversation
number as required. when cdl is answered.

* The did tone is optiond, programmed in the ARS data block.
+ This did tone, if it is heard, comes from the switching machine a the far end of the trunk.
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ENGINEERING ARS

2.16 Memo(rjy and Real Time Impact. Information
) regarding memory and red-time is contained
INn 553-2YY1-151.

2.17  Trunk Arrangement and Selection. The  actua
~ programming of trunk route sdlection and
digit insartion and deletion can best be illugtrated
usng an example Assume the customer is a
t’\we/pothetlcd company with branches in three cities,
ortheast, Southeast (where the SL-1 i), and West.
The company has tie trunks and WATS trunks as
well as access to the DDDP network. Tie cdls are
chegper than WATS cdls which in turn are ch
than DDD cals, except after 6 p.m., when DDD
gﬁils using public telephone network are chegpest of

The western and eagtern 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 a 8 am. Thus when a cal goes
through from the southeast branch to the northeast
branch between 8 am., and 9 am., it weuld be

SECTION 553-265 1-200

cheaper to go by way of the western branch rather
than the more direct route. This is true not only for
cdls to the northeast branch but for any long-
distance call before 9 am.

Diding Pan

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:

TE DESTINATION
AND TYPE

1 Tie to northeast branch

2 WATS to  northeast
branch

3 Tie to western branch

4 WATS to west branch

5 CO trunk; i.e., to public

telephone network.

TABLE 2-A
TRUNK ARRANGEMENT OF SOUTHEAST BRANCH

DESTINATION

HOURS OF THE

ROUTE NUMBERS
DAY IN ORDER OF
PREFERENCE
Northeast 8am, to 9 am. 3,1, 2,5
(company) 9am, to 8 am. 1, 2,5
Northeast 8am.to 9 am. 3, 1,25
(locd areq) 9am.to 8 am. 1, 2,5
West 8 am. to 6 p.m. 3, 4,5
(company) 6 pm. to 8 am. 5 3,4
West 8 am. tg 6 p.m. 3, 4,5
(local area) 6 pm. to 8 am. 5 3,4
West 8am.to 6 p.m. 3, 4,5
(long distance) 6 p.m. to § am. 534
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2.19 Programming the SL- 1 for ARS is given in
Chat 2-2.

CHART 2-2
IMPLEMENTING THE ARS FEATURE

STEP

PROCEDURE

Lig dl destinations for which ARS is to be used.

For the example, see Table A.

For each destination list al the alternate trunk routes used to access the destination in ascending
order of codt. If the cogts change according to time, list the routes in order of preference under
each time period (see Table A Tor example).

Decide on an ARS access code, for example 7.

For each destination, assign a user access code. For example:

DESTINATION USER ARS CODE
Northeast - com premises 177
West - Ioczfacyling aea 11‘[{;1/9
es - com remises
- IocaFar_1 Iiﬁg aea 144-9
- long digance 144-9-1

For each trunk route, determine the digits to be deleted from and/or inserted into the dided
number to alow a call to be completed on the route. For the example, these argdg[ven in Table El.
Noc}e rtlggt‘t the access code for the desired trunk route must be incorporated into these deletions
and insertions.

The following restrictions and limitations must be kept in mind when programming ARS

e Each cusomer 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
fog eéhle 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.

e In a%j/ route a maximum of 15 digits may be ddeted, and a maximum of 11 digits may be
inserted.

@ Before ramming the call codes, it is first nece&% to ify the maximum expected
number 8! Ogau cod(?sg s that memory for the customer's ARS prsc?;rgmycan be dlocated in %ﬁgt

continuous block. When the number of call codes increases above the specified maximum, a
system reload may be necessary to redlocate memory.

o 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 DIGITS TO BE DIGITS DIGITS
DIALED OUTPULSED BY DELETED INSERTED
THE SYSTEM
Northeast tie 177-XXXX X X X X 0 none
(Company C entrex WATS 177-XXXX 155-53 1-224-XXXX 3 15553 1-224
Local) DDD 177-XXXX 9-1-53 1-224-X XXX 3 0-1-531-224
tie (via West)  177-XXXX 144-177-XXXX 3 144-177-
Northeast, tie 177-9-NNX-XXXX 9-NNX-XXXX 0 none
(LOCZI Cz)illmg WATS DDD 177-9-NNX-XXXX 0-1.5155-53 INNX-XXXX NNX-XXXX {l 9-1-5311- 155
rea
tie (via West)  177-9-NNX-XXXX 144-177-9-NNX-XXXX 3 144-177-9-
West tie 144-XX XX X X X X 0 none
(Company Centrex WATS 144-XXXX 155-416-566-X XXX 3 155-416-566
Local) DDD 144-XXXX 9-1-416.566-X XXX 3 9-1-416-566
West tie 144-9-NNX-XXXX - NNY¥ - XXXX 0 none
(Local Calling WATS DDD 144-9-NNX-XXXX 9144 6-NNX-XXXX i 155-416-
Area)
West tie 144-9-  [F-AAA-NNX-XXXX 5 | AAA-NNXC-XXXX 0 none
(Long Distance) WATS 144-9- 1-AAA-NNX-XX XN %3 416 9.5 AAA-NNX-XXXX 3 155-416-9-I-
DDD 144-9- L -AAA-NNX-XX XX 4. 1-AAA-NNX-XXXX 3 none

00Z-1§9Z-€5§ NOLLDAS



Programming to Save Red Time

2.20 Theamount of redl time the ARS festure uses
depends manly on the length of time the
computer must spend searching through entries in the
user access code data block each time a user access
codeis dialed. Arranging the programming to reduce
the number of entries in the user access code data
block therefore saves red time in making each ARS

Call.

SECTION 553-265 1-200

2.21 The next step is to program the system. First,
overlay 27 must beloaded usng the“LD 27~
command. Once overla}zl 27 is loaded, the prompts
and responses in Chart 2-3 are used to program the
hypothetical system (see 553-2001-200/221) for a
detailed description of the prompts and responses.

CHART 2-3
ARS DATA INPUT

PROMPT RESPONSE

COMMENTS

REQ new First, the ARE data block is created.

TYPE adb

CUST 0

ARDN 7 ARS access code. _

MAXS 10 Maximum schedule blocks required.

MAXC 10 Maximum user access codes required.

MAXL 9 Maximum digits to be inserted.
These “maximum vaues’ are desgned
to save protected data store space,
while il dlowing for some expansion.

DLTN yes Did tone. .

DELY 3 Delay before choosing last route.

DYTN yes Delay tone.

REQ new First schedule block (for Northesdt,

TYPE sch Company locd)

CUST 0 .

SCBN 1 Schedule block numbers O is _

PSCH 8to 9 reserved for the universa cdl routing.

PSRT 3125 Routes 1,2,3,5 are programmed for

SSRT 125 order of search. o

RT ! Routes1,2,5 are programmed for digits

DEL 0 deleted and inserted.

INST (carriage

return)

RT

DEL 3

INST 155531224

RT 3

DEL 3

INST 144177

RT

DEL 3

INST 91531224

RT (carriage

return)

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE COMMENTS
REQ new Second schedule block (for Northeast,
TYPE scb locd caling areq).
CUST 0
SCBN 2
PSCH 8109
PSRT 3125
SSRT 125
RT !
DEL 0
INST (carriage

return)
RT 2
DEL 3
INST 155531
RT 3
DEL 3 ,
INST 1441779+ ‘® causes a 3-second pause while a CO
RT 5 trunk is seized and dial tone returned.
DEL 3
INST 91531
RT (carriage

return)
REQ new Third schedule block (for West,

Company

TYPE sch local).
CUST 0
SCBN 3
PSCH 8 to 18
PSRT 345
SSRT 534
RT 3
DEL 0
|NST (carriage

return)
RT 4
DEL 3
INST 155416566
RT 5
DEL 3
INST 91416566
RT (carriage

return)

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE COMMENTS
REQ new Fourth schedule block (for West, loca
TYPE sch calling area).
CUST 0
SCBN 4
PSCH 8to 18
PSRT 345
SSRT 543
RT 3
DEL 0
INST (carriage

return)
RT 4
DEL 3
INST 155416
RT 5
DEL 3
INST 91416
RT (carriage

return)
REQ new Fifth schedule block (for West, long
TYPE sch distance).
CUST 0
SCBN 5
PSCH 8to 18
PSRT 345
SSRT 5314
RT 3
DEL 0
INST (carriage

return)
RT 4
DEL 3
INST 1554169*1
RT 5
DEL 3
INST (carriage

return)
RT (carriage

return) _
REQ new Schedule block for universa call
TYPE sch routing.
CUST 0
SCBN 0
PSCH 0to O
PSRT )
RT 5
DEL 0
INST (carriage

return)
RT (carriage

return)

Chart Continued

Page 2- 11



SECTION 553-265 [-200

Page 2-12

CHART 2-3 Continued
ARS DATA INPUT
PROMPT RESPONSE COMMENTS
REQ new Create a UAC block to associate
TYPE uac one schedule block with each
CusT 0 user ARS code dialed. Different
UACN 177 codes may reference the same scb,
SCBN 2 but one code cannot have more
UACN 1770 than one scb.
SCBN 3
UACN 144
SCBN 4
UACN 1449
SCBN 5
UACN 14491
SCBN 6
UACN (carriage
return)
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; eg., typing:

X0 XI X2 for PSCH removes O, 1, and 2
X0 to X8 for PSCH removes0123456and 7
X17 to X0 for PSCH removes 17 18 19 20 21 22 and 23.




3. ARS QUEUING
GENERAL

3.01 ‘'ARS queuing’ (ARSQ) is desgned to modify
the ARS festure package and ‘ring agan’
feature to alow customer control of:

e user’'s waiting time before being allowed to
use the last chaice route (ARS cdls only),

@ user’s priority of access to ‘rin an over
trunks’p(dl %nk cdls). 9%

3.02 In ARSQ one group of prompts serves to

modify the main ARS fegture, and another
modifier ‘ring again over trunks. ARSQ can
therefore be used to modify ‘ring agan’ whether ARS
is present or not.

3.03 ARSQ is a software fedature requiring no

additional  hardware equipment. Once
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 call usinF the ARS

feature, but without ARSQ. If al available
ARS routes are busy, the user recaves awarning in
the form of three bursts of miscellaneous tone.

The user can then:

e adtivate ‘ring again’ indefinitely over chegp
routes, or

e abandon the call in T seconds, or

e wait T seconds, after which time ARS will
search all routes (including the most
expensive). If al the routes are busy, overflow
tone is returned and the user can ether
g?mcd&)n the cdl or activate ring again over

routes.

When the ARSQ feature package is present, some
other options are available to the customer.

ARS Restricted

3.05 When the ARS redtricted option is specified,

the most expensve route never mes
available for use. The user receives overflow tone, if
the cheap routes are busy, and must ether activate
‘ring a%]a N over chesp routes or dse terminate the
cal. If the user does netther, the station will be locked
out after 15 seconds.

SECTION 553-265 1-200

Expendve 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 chegp routes, the
ERWT begins to run, unless it has an infinite value
(default condition). If a chesp 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:

e If the least degrable route has an idle trunk,
‘ring agan’ offers the call to the user.

e If no routes are available, ‘ring agan’ is
automaticaly activated on all routes, and the
ERWT is not darted again.

‘Ring Agan’ Modification

3.07 ‘Ring Agan’ over trunks is aso modified by

AIQgQ. In the norma operation of ‘ring
agan’, severd users activating ‘ring agan’ over the
same routes are queued on a firg-in, first-served
bess. ARSQ dlows modification of this rule.

When ARSQ is in effect, each cdl entering the ‘ring
agan’ queueis assgned adarting priority. Cals of a
gigher darting priority are immediately put ahead of
cdls with a lower darting priority. At specified
intervals (promation wait time), the cdl is promoted
to the next higher priority and moves up in the queue
movement. This continues until the cal reaches its
maximum priority. After this has happened the
system continues to compute the priorities and
norma queue movement to determine when the cal is
to be connected to an idle trunk.

SERVICE PROVISION AND CMANGE

3.08 Each dation 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 st is to have when using the ARS
or ‘ring again’ features or both.

3.09 Itisin 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
respon see  553-2001-200 and
553-2001-221.
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MEMORY REQUIREMENTS

3.11  The protected data store requirement for each

~cudomer is eight words. Two bits in each
station block are also used. These costs exist whether
the customer has the ARSQ package, or not.

EXAMPLE

3.12 Assume that the hypothetical system in Part 2

has the ARSQ fedture for four telephones in
the %stem. The telephones have ARSQ codes 0, 1,2,
and 3 programmed into their data blocks opposte the
ARSQ prompt in each block. In the customer data
block the programming would take the form shown in
Table 3B (see 553-2001-221 for more details).

3.13 The telephone with ARSQ code 0 (and Al
other telephones with ARSQ code 0) now
have the following characterittics:

e If thetd ne user activetes “ring again” he
or she starts out at the priority level anead of
priority O cdls entering the queue and behind
priority 2 and 3 cdls If the cdl is not put
through within 60 seconds of activating ‘ring
again’, the telephone is advanced to the ~ next-
;[ot?(p priority for being connected to an idle

runk.

e If thecdl isnot 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
PROMPT DESCRIPTION RANGE DEFAULT
SPRI dating priority Oto3 0
MPRI maximum priority SPRI to 3 0
PROM promotion wait time 1 to 999 seconds 3

seconds intervas of
30 seconds

Note that PROM and ERWT are independant of each other.

TABLE 3-B
CODE 0 DATA INPUT

PROMPT RESPONSE

COMMENTS

ARSQ 0 ARSQ code “0” to be programmed
ARSR no ARS redrricted class of service
SPR1 1 darting priority.

MPRI 2 maximum  priority

PROM 60 promotion walt time

ERWT 90 expendve route wait time
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3.14 Code 1 is programmed as shown in Table 3-C.

3.15 The telephones with ARSQ code 1 have the
following characteristics:

® The last choice route can never be used for
any call.

SECTION 553-265 1-200

e The telephones with ARSQ code 1 are
aways at the back of the “ring again” queue,
and are alowed 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 1 DATA INPUT
PROMPTS  RESPONSE COMMENTS
ARSQ 1
ARSR yes
SPRI 0
MPRI 0

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

401 The ARS feature improvement of Autovon

incorporates the following options which are
used in conjunction with those present in the main
ARS feature.

® ARS processing on al calls with no ARS
access code necessary.

® Normal ARS  processing or  digit
manipulation only (on selected sources).

® 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 automaticaly assigns a default
schedule 0. This is a “digit manipulation only”
schedule, which deletes O digits and inserts nothing.

Digit Manipulation

405 The sole purpose of a “digit manipulation

only” schedule is to delete digits from those
dided by the user and replace them with other
preFrogrammed 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.

SECTION 553-265 1-200

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 al cals using the schedule being processed
by ‘digit manipulation’ only.

Flexible Attendant DN

4.07 This feature allows a DN taken from the

norma numbering scheme of the system to be
assigned as the attendant DN. A dtation cals 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 dedls 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

! 91

2 92

3 93
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The degred cdl trestment is given in Table 4-A.

TABLE 4-A
CALL TREATMENT FOR SAMPLE INSTALLATION
DIGITS DIALED ACTION REQUIRED
0 — outpulse O on route 3
118 - outpulse 118 on route 2
SX XX - outpulse XXX on route 3
7 XXX — intercom cdl
al others,
1000 to 1179, - outpulse XXXX on route 1
1190 to 1999
2XXX
3XXX
4xXXX
BXXX
8XXX
9XXX

4.10 The proper sarvice changes to result in this
cdl trestment are given in Chart 4-l.

CHART 4l

STEP ACTION

! Load 27 and create an ARS data block (ADB, overlay overlay 27) with ALL-ARS (AARS)
option st to ‘yes..

LD 27
ARSOOO

REQ NEW

TYPE ADO

CUST 2

AARS YES _ _

MAXS 10 These maxima are designed to
MAXC 10 minirnixe protected data store
MAXL 11 use while dlowing for some
DELY 20 expansion.

DYTN YES

Chart Continued
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CHART 4-l Continued

STEP

ACTION

2

Create 5 ARS schedule blocks (SCB, overlay 27).
SCB NO. | TRNK? DIGITS INSERT

DELETED | DIGITS
0 NO 0 91
1 NO 0 93
2 NO 0 92
3 NO 1 93
4 NO 0 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 ifying which digits are to be inserted at
the frgr)m o¥ tﬂe ntglmber. If itis d&d¥ed to iSpngtyng digits, preag RETURN.

PROMPT RESPONSE COMMENTS

REQ NEW
TYPE SCB
CuUST 2 “Univarsd” SCB
SCBN 0
TRNK NO
DEL 0
INST N
REQ NEW
TYPE SCB
CUST 2
SCBN 1 first SCB
TRNK NO
DEL 0
INST 93
REQ NEW
TYPE SCB
CUST 2
SCBN 2 second SCB
TRNK NO
DEL 0
INST 92
Chart Continued
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CHART 4-l Continued

STEP ACTION

PROMPT RESPONSE COMMENTS
REQ NEW

TYPE SCB ]

CUST 2 third SCB
SCBN 3

TRNK NO

DEL 1

INST 93

REQ NEW

TYPE SCB

CUST 2

SCBN 4 fourth SCB
TRNK NO

DEL 0

INST 0

3 Create 4 ARS code data blocks (UAC, overlay 27).

ARS
CODE SCHEDULE
BLOCK
NO.
0 1
118 2
5 3
7 4

PROMPT RESPONSE

REQ NEW
TYPE UAC
CusT 2

UACN 118
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN

LW —ON

QD

REQ END

411 This completes the rammi for this
example gf Autovon Prrnogroved R%S
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1. GENERAL

PRACTICE 553-2661-101

Associated NTP

1.01 The Automatic Voice Network (AUTOVON) is the name given to
the major non-secure military telephone network in the U.SA. It is
linked to an equivdent 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 caling capabilities.

1.02 The two calling capabilities uniqgue 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 diading the call.

(b) Preemption. If al required trunks in a route are busy, a cal 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
caling as wel 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 trandation and class-marking capability and is more suited to
CO equipment.

1.05 The NTP describing the AUTOVON feature for Generic XI 1
Release 4 and its operation are:

553-2661-101 AUTOVON Genera Description

553-2661-181 AUTOVON Engineering Data

553-2661-301 Station sets and Attendant Console Operation for
Autovon features.

553-2661-181 Engineering  Consideration

553-2661-301 Operational Tests

553-2001-181 QPC71 2-Wire E&M/DX Trunk Description

553-2001-190 QPC237 4-Wire E&M/DX Trunk Description

553-2YY 1-220 Features and Services |: Data Administration

553-2YY1-221 Features and Services Il: Service Change
Input/Output

553-2311-310 Data Administration I: Festure Implementation

553-231 1-31 1 Data Administration [I: Input/Output Reference

Page I-I
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Page I-2

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:

e DCA Circular 370-V130-1: AUTOVON Switching Center
Requirements

e DCA Circular 370-V175-6: AUTOVON Network specifications

1.07 The previous AUTOVON Generic, X14, is described in
553-2661-100.



2. AUTOVON FEATURES

PRACTICE 553-2661-101

PRECEDENCE

Attendant

Stations

Tie Trunks

2.01 On the AUTOVON network, each cal is marked with one of five
priority levels according to the urgency of the call. The levels, from
highest to lowest, are:

(a) Flash Override. Flash Override (FO) cals are the highest priority
cals in the AUTOVON system. They can not be preempted by any
other call but can preempt any call except other FO calls.

(b) Flash. Flash (F) cadls are the second-highest priority calls in the
AUTOVON system. They can be preempted only by FO cdls.
They cannot be preempted by other F calls or lower-level calls.

(¢) Inmediate. Immediate (1) calls are the third-highest priority calls.
They can be preempted by FO and F calls but not by other | or
lower-level cdlls.

(d) Priority. Priority (P) cals are the fourth-highest level calls. They
can preempted by FO, F, and | cals, but not by other P or
lower-level cdlls.

(e) Routine. Routine (R) cals are the lowest-level calls. They can be
preempted by all but other R cals.

2.02 AUTOVON calls of a priarity level above Routine (i.e., a
‘precedence’ call) can be initiated by:

& the attendant

& 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 cdls 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 diaing precedence calls. The 500/2500 stations can
dial precedence calls using the Specia Function Prefix (SPRE).

2.06 Every sation is assigned a Network Class of Service (NCOS)
value, in which is defined a maximum alowable precedence level. A
station may direct-dia 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 (FR1) COS or
higher can access AUTOVON trunk routes.

Page 2-1
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PREEMPTION

Page 2-2

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,
signdling, or any other nonidle state). A nonidle trunk can be forcibly
disconnected for one of two reasons:

® to use the subsequently freed trunk for another call (in which case the
trunk will be held busy for that call), or

® 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:

® 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.

©® 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 cdl 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 cal, it is held busy until the preempting cal 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:
® not in maintenance busy

® not in line lockout

® not access denied

e not in use by an attendant

® not in any stage of preemption or outpulsing

@ the precedence level of the cal being preempted is less than the
precedence level of the preempting call

® not a test line or in any stage of testing

e not in end-to-end signaling configuration.



PROMOTION

AWTOVONTRUNK
TYPES

Nonpreemptable

Preemptable

AUTOVON TRUNK
ACCESS

Incoming AUTOVON
Calls

PRACTICE 553-2661-101

2.12 After making a call, the caler can raise the precedence level of the
cal one or more times until the call is completed or the caller's
maximum allowable precedence level is reached. For example, if a
sation or an attendant mekes an AUTOVON cadl and an idle or
preemptable trunk is not found, reorder tone is returned to the caller. At
this point the caler can ‘promote’ the call by pressng 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.)

213 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 Dua-Tone Multifrequency (DTMF) or Dia 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-1.

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. (Traditionaly, 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.

216 In generad, AUTOVON trunks are treated similarly to TIE
trunks, with Class of Service (COS) restrictions provided by Trunk
Group Access Redtrictions (TGAR) for trunks and Trunk Access
Restriction Groups (TARG) for stations.

2.17 AUTOVON to AUTOVON trunk connections are alowed, subject,
to TGAR and TARG in addition to any other limitations imposed by
supervison or signaling incompatibilities.

2.18 Call Modification. Some types of access are alowed only through
‘call modification’. This refers to such features as call transfer and call
forward. With these features the AUTOVON cal can be alowed or
denied either on the basis of the originating station or trunk
COS/TGAR, or on the basis of the forwarding/transferring station
COS/ITGAR. This option is sdected in the Customer Data Block
(overlay 15, prompt OPT).

219 Incoming AUTOVON trunks can be assigned any one of the
following restriction levels for access to other trunk facilities:

® Unrestricted (UNR). No restrictions.

® Conditionally Unrestricted (CUN). Same as toll denied.

@ Conditionally Toll Denied (CTD). Same as toll denied.

o Toll Denied (TLD). Locad CO cdls and TIE trunk cals alowed,

toll CO cdls denied unless made through the attendant or call
modification (Note).
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Outgoing AUTOVON
Calls

AUTOVON TONES
DIGITS, AND
RINGING

Precedence Digits

Page 2-4

® Semi-Restricted (SRE). CO cdls alowed only through the attendant
or cal modification; TIE trunk cals alowed.

® Fully Restricted (FRE). CO calls allowed only through call
modification. TIE trunk calls allowed.

® Fully Restricted, Subgroup 1 (FRI). CO calls denied, TIE trunk
cals alowed.

e Fully Restricted, Subgroup 2 (FR2). CO calls denied, TIE trunk
cals denied.

Note: If Code Restriction is in effect, cals to CO trunks can be
selectively allowed or denied. If the New Fexible Code Restrictions
feature is in effect, calls to al trunk routes can be selectively
alowed or denied on a per route basis.

220 Dial access to outgoing AUTOVON trunks is alowed 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 leve
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.

e Unrestricted (UNR). No restrictions, except that DID trunks may
only obtain access through the attendant or call modification.

e Conditionally Unrestricted (CUN). Same as UNR.
® Conditionally Toll Denied (CTD). Same as UNR.
@ Toll Denied (TLD). Same as UNR

® Semi Restricted (SRE). Same as UNR.

® Fully Restricted (FRE). Cdls from CO dlowed only through call
modification, TIE trunk calls alowed.

® Fully Restricted, Subgroup 1 (FRI). Cdls from CO denied, tie
trunk calls alowed.

e Fully Restricted, Subgroup 2 (FR2). Cdls from CO denied, TIE
trunk calls denied.

222 To dlow for precedence operation of the AUTOVON network,
special AUTOVON signadiing 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 dl standard
North American tones.

2.23 DTMF signaling uses, short bursts of tone pairs to represent digits.
For AUTOVON, the tone pairs are treated by the system as specia
digits denoting the precedence level of a call (aso included are the DP
equivalents for DP signaing):
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® FO (flash Override): 697-1- 1633 Hz (10 pulses, i.e., digit ‘0")
® F (Flash): 770-1-1633 Hz (1 pulsg, i.e, digit ‘1°)

® | (Immediate): 852-1- 1633 Hz (2 pulses, i.e, digit ‘2')

e P (Priority): 941-i-1633 Hz (3 pulses, i.e., digit ‘3')

e 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.

2.24 Preemption Warning Tone is given to all parties in an
AUTOVON cal that is about to be preempted. It consists of 440 i-620
Hz.

2.25 SL-1 internal DN are identical for internal calls, incoming
AUTOVON cdlls, and direct dided calls from the public network. SL-1
internal directory numbers can consist of two, three, or four digits.

226 The AUTOVON diaing 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 trandates 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:

{PHNXX} 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
preemptable trunk routes and can be the digit O(FO), I(F), 2(I), 3(P),
or 4(R).

Note: The only exception to this rule is if a cal on this route is
preempted by the ASC, in which case the P digit is included after
preemption has occurred.

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 Routes. Dialing to an ASC over a
nonpreemptable trunk route can be DTMF or DP. Since al 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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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 optiona 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 cals 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 caling to another
AUTOVON  aea

2.32 The user may dial some or al of the above codes. Whatever dialing
plan is used must be coordinated with the ASC and AUTOVON
network.

2.33 Preempt&e Routes. Diding to an ASC over a preemptable
trunk route is DTMF only. The P digit is not outpulsed for Routine

cals, but is outpulsed for Priority or higher-level cals, and is derived
from:

® the P, I, F and FO feature keys on the attendant console or SL-1
station set, or

@ the equivalent SPRE and precedence code sequence.

2.34 These digits outpulsed over a preemptable trunk route can consist
of:

{P} {RC} {NYX} NXX DXXX

(The trunk access code is not shown).

2.35 The precedence tracking Call Detaill Recording (CDR) option can
be used to maintain a record of stations making precedence cals. When
the AUTOVON CDR Enhancement package is equipped, an additiona
field is appended to CDR records pertaining to call initiation,
modification and termination for the station making the cal. This field
contains the precedence level of the cal, in the form of a blank and a
sngle digit:

0 - AUTOVON Flash Override

- AUTOVON Hash

- AUTOVON Immediate

AUTOVON Priority

AUTOVON Routine

)] B w N =
|

— 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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237 The AUTOVON precedence level is not appended to the CDR
initialization and time stamp records.

238 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
® 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 specia treatment of precedence cals.
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.

240 Incoming AUTOVON precedence cals 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.

241 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
specia ringback tone consists of 440-1-480 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 440-1-480 Hz is aso provided.

2.43 This digtinctive ringing, if selected, is retained by the cal regardless
of how it is modified (eg., 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 dlow 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 (1Cl):

® AUTOVON Routine (4 VR). Routine level cals coming into the
SL-1 from AUTOVON trunk routes appear on this ICI key. Cadls
presented on this ICl key are transferred to a free Loop Pickup Key
(LPK) when their turn in the LPK queue arrives. AUTOVON
Routine calls are queued as norma TIE trunk calls.

® AUTOVON Precedence (PRC). Precedence calls coming into the
SL-1 from AUTOVON trunks routes appear on this ICI key. These
cals go to the front of the attendant queue in order of precedence (all
FO calls first, F calls second, etc.).

® AUTOVON Precedence Intercept (PIN). Cadls appearing on this
ICl key are precedence cals 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 dia 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 cals 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 cals,
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 =1, and 3 = P. For example a
Flash cal from trunk member 7 of an AUTOVON trunk route with
access code 21 would be displayed as 1-21 -7. A Routine call would be
displayed as 21-7.

3.05 A routine cdl 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 cal reaches the L