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JEO Technical Report 8249
Errata Sheet - August 1997

Defense Switched Network (DSN) Generic Switching Center Requirements (GSCR)

1. Section 2, Page 12, Table 2-1.
Change Feature Number 01-02-0100 as follows:

FEATURE NO

TITLE

REFERENCE

01-02-0100

Individual Line

FSD 01-02-0100

2. Section 5, Page 55, Table 5-2.
The Service Digit “5" isassigned for “ Off-net 700 services'.

3. Section 5, Page 70, Table 5-6.
Add to the “ Number Assignment: KNX-1081" for “ Call Type: Digital Loop Back Testing”.

4. Section 6, Page 76, Table 6-1.
Change entry for Audible Ringback Precedence Call as follows:

Signal Frequency Single Tone | Composite Interrupt Tone On Tone Off
(H2) Level Level Rate
Audible Ringback | 440 + 480 -19dBmO0 -16 dBmO 30 Impulses | 1640 ms 360 ms
Precedence Call (Mixed) per Minute
(1PM)
Preemption Tone | 440+620 -19 dBm0 -16 dBm0 Steady On
(Mixed)

5. Section 7, Page 93, Paragraph 7.1.1.
Delete the last sentence and replace with:
“ Conditional requirements are considered optional which may be specified in site specific contracts.”

6. Section 8, Page 99, Table 8-1.
Delete current table and insert the following Table 8-1:

Table 8-1. DSN AMA Settabl e Fields
Field Contents

Day 001 through 366

Time Hour + Minute + second

Origination Type

4-Wire Subscriber or
DSN PBX Access Lineor

JI EO Techni cal
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DSN Trunk or
DSN Preset Conference

Origination Feature Code Default or Preset Conference

Dialed Precedence FLASH OVERRIDE, or
FLASH or
IMMEDIATE or
PRIORITY or
ROUTINE

Origination ldentification Station Billing Directory Numberor
Trunk Group ID or

Trunk Member ID or

Conference Directory Number

Termination Type 4-Wire Subscriber or
DSN PBX Access Lineor
DSN Trunk or

Attendant Consoleor
DSN Preset Conference

Termination Feature Code Default or Preset Conference

Termination Identification Station Billing IDor

Trunk Group ID or

Trunk Member ID or

Console Local Directory Number (billing number)or
Preset Conference Billing Number

Elapsed Time Answered Calls - Total conversation timeor
Unanswered Calls - Total time the outgoing trunk or line was seized
Information Digits Call answeredor

Called party disconnectedor
Call preempted by a higher precedence

Route Information Digit Call preempted or
Voice Call or
Data Call
Called Number Digits Precedence + Route Code + Routing + Address

7. Section 9, Page 101, Paragraph 9.2.2.1.
Delete subparagraphs a. through f. and replace with the following:

a. Counts of the number of call attempts from local stations by each precedence above
ROUTINE

b. Counts of the number of outgoing callsthat do not find an idle circuit for each precedence
level above ROUTINE.

¢. Counts of the number of outgoing calls that do not find a preemptable circuit for each
precedence level above ROUTINE.

d. Counts of the number of outgoing calls, by precedence, that fail to find and idle circuit
(e.g., interswitch trunks and access lines) but are completed by the use of preemption.
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Renumber subparagraph g. to subparagraph e.

8. Section 14, Page 123, Paragraph 14.1.

Delete the last two sentences and replace with:

“ Because many DSN switching systems are located in Government owned buildings or in foreign
countries, some of the LSSGR requirements may not be applicable to all DSN switching systems.
Therefore, physical and environmental specifications for DSN switching systems may be specified
differently in site specific contracts. If not separately specified, LSSGR requirements shall be used as

guidelinesin preparing specifications for preparing Government Furnished Facilities which will house

DSN switching systems.

9. Section 16, Page 131, Paragraph 16.5.3.5.

10.

11.

12.

Add the following sentence to the end of the paragraph.
“FLASH and FLASH OVERRIDE C2 users shall be exempted from MSMC controls and provide dial
tone.”

Section 16, Page 131, Paragraph 16.5.3.6.
Delete paragraph and insert the following:

16.5.3.6 Dynamic Overload Control (DOC)
With the advent of CCS7 and the ACC control, the development of DOC is no longer necessary as a
required switch feature. If DOC is desired for a site specific requirement in conjunction with other
Signaling schemes, The DOC specification in the LSSGR, Section 16, paragraph 5.3.6 and its
subparagraphs shall be required.

Section 16, Page 133, Paragraph 16.6.3.1.
Delete the second paragraph. - “ Code catrol requirement 6-1 apply ......... tactical networks.”

Section 18, Page 139.

Paragraph 18.1, line 6, correct typo by replacing “and” with “an” after “ eg.,”.

Paragraph 18.1, line 12, correct typo by adding a period “.” after the word “elements’ and delete

the next word “and”. The next line, delete the last sentence beginning with “ Therefore, the ....".

1.

Paragraph 18.1, delete thelast paragraph beginning with “ Theterm “shall” ......".
Section 20, Page 145.

Paragraph 20.1, line 7, correct typo by deletirg the word “are” between “as’ and “ Military”.
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Section 1
| nt roducti on

This GSCR identifies the m ninum essential and opti onal
features, functional requirenents and performance requirenments
for Stored Program Controlled Switches (SPCS) used in the
Def ense Switched Network (DSN) which is the circuit sw tched
portion of the Defense Information System Network (DISN). It
is intended to ensure that interoperability requirenents anong
DSN SPCS' s are clearly defined.

1.1 Applicability

This report applies to all switches procured or |eased for
installation in the DSN by Headquarters , Defense Information
Systens Agency (DI SA), the mlitary departnents (M LDEPs),
DISA field activities, and ot her Departnent of Defense (DoD)
activities and governnment agencies responsible for the
acqui sition of DSN SPCS s, excluding the Defense Red Swi tch
Net wor k.

1.2 Authority

This specification is published in accordance with DoD
Directive (DoDD) 5105.19, Defense Information Systens Agency
(DI SA), 25 June 1991.

1.3 References

a. Joint Chiefs of Staff Instruction CICSI 6215.01, Policy
For The Defense Swi tched Network, 1 February 1995.

b. Def ense Conmuni cati ons Agency Draft Circul ar (DCAC)
370-175-13, Defense Switched Network (DSN) System
Interface Criteria, Decenber 1994.

C. Def ense Swi tched Network (DSN) Worl dw de Routi ng and
Nunbering Pl an (WAR&NP), published sem -annually by the
Dl SA.

d. DI SA Joint Interoperability Engineering Ofice (JIEO
Report 8247, DI SN Architecture, Septenber 1996.
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e. M L- STD- 188-194, Integrated Services Digital Network
Profile, 1992.

f. Bell core FR- 64, Local Access and Transport Area (LATA)
Switching Systens CGeneric Requirenents (LSSGR), 1996.

g. Bel | core FR-NWI-000439, QOperations Technol ogy Generic
Requi renents, 1996.

h. Bel | core Special Report, SR-3476, National |SDN 1995
and 1996, June 1995.

i Bel | core GR-82-CORE, Signal Transfer Point Ceneric
Requi renent, 1996.

J.  ANSI T1.111, Signaling System Nunber 7 (SS7) Message
Transfer Part (MIP), 1996.

k. ANSI T1.113, Signaling System Nunmber 7 (SS7) Integrated
Digital Services Network (1SDN) User Part, 1995.

. ANSI T1.408, Integrated Digital Services Network (I SDN)
Primary Rate - Custoner Installation Metalic Interfaces
Layer 1 Specification, 1990.

m ANIS T1.601, Integrated Digital Services Network
(1 SDN) - Basic Access Interface for Use on Metalic Loops
for Application on the Network Side of the NT (Layer 1
Speci fication), 1992.

n. ANSI T1.602, | SDN-Data-Link Layer Signal Specification
for Application at The User-Network Interface, 1989.

0. ANSI T1.607, Digital Subscriber Signaling System Nunmber
1 (DSS1) - Layer 3, Signaling Specification for
Crcuit-Swtched Bearer Services, 1990.

p. ANSI T1.610, Ceneric Procedures For The Control of | SDN
Suppl enentary Servi ces, 1994.

g. ANSI T1.613, ISDN Call Waiting Supplenentary Service,
1992.

r. ANSI T1.615, Digital Subscriber Signaling System Nunber
1 (DSS1) Layer 3 Overview, 1992.

s. ANSI T1.616, ISDN Call Hold Suppl enentary Service,

1992.

t. ANSI T1.619/619A, Integrated Services Digital Network
(I'SDN) Multi-Level Precedence and Preenption (M.PP)
Service Capability, 1990/ 1994.
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u. ANSI T1.621, |SDN User-to-User Signaling Supplenentary
Service, 1992.

V. ANSI T1.632, |1SDN Normal Call Transfer Supplenentary
Service, 1993.

W. ANSI T1.642, |1SDN Call Deflection Supplenentary
Service, 1993.

X. ANSI T1.643, |1SDN Explicit Call Transfer Suppl enentary
Service, 1995.

y. ANSI T1.647, |1SDN Conference calling Supplenentary
Service, 1995.

Z. | TUT 1.320, | SDN Protocol Reference Mdel - | SDN
Overall Network Aspects and Functions, 1993.

aa. |ITUT 1.430, Basic User-Network Interface - Layer 1
specification - Integrated Services Digital Network
(1 SDN) User-Network interfaces, 1995.

bb. ITUT1.431, Primary Rate User-Network Interface -
Layer 1 Specification, Revision 1, 1993.

cc. ITUT G802, Interworking Between Networks Based on
Different Digital Hi erarchies and Speech Encodi ng Laws,
1989.

dd. ITU T Q 920, DSS1-1SDN User-Network Interface Data Link
Layer - General Aspects, 1993.

ee. ITUT Q921, |1SDN User-Network Interface - Data Link
Layer Specification - DSS1 Data Link Layer, 1989.

ff. ITUT Q931, DSS1-1SDN User-Network Interface Layer 3
Specification for Basic control - DSS1 Network Layer,
1993.

gg. ITUT Q932, DSS1 - Ceneric Procedures for Contrl of
| SDN Suppl enentary Services - DSS1 Network Layer, 1993.

1.4 DI SN Architecture

The DI SN as defined by the Assistant Secretary of Defense
for Command, Control, Communications, and Intelligence
(ASD/ C31) is: “A subelenent of the Defense |Informtion
I nfrastructure, the DISNis the DoD s consol i dated worl dw de
enterprise-level tel ecomunications infrastructure that
provides the end-to-end information transfer network for
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supporting mlitary operations. It is transparent to its
users, facilitates the managenent of information resources,
and is responsive to national security and defense needs under
all conditions in the nost efficient manner”. DI SN consists
of the foll ow ng systens:
a. Voice Switched Systens
Def ense Red Switch Network(DRSN) (C assified) - d obal
Def ense Switched Network (DSN) (Unclassified) - @ obal
Data Swi tched Systens
| magery Systens
Transm ssi on Systens
Def ense Operations Control Conpl ex

®© 2o o

A description of the DISN is contained in The D SN Strategy,
July 1995. A detailed description of the DISN architecture is
contained in reference d.

1.5 GSCR Scope

This GSCR applies to the DSN portion of the voice swtched
systens of the DI SN.

1.5.1 DSN Architecture

The DSN is the circuit switched portion of the DISN. The
DSN architecture is a two | evel network hierarchy consisting
of Tandem Nodes (TN) and End O fice Nodes (EN). DSN TNs
i nterconnected by interswitch trunks (1STs) serve as the
transport backbone of the DSN. Users are not directly served
by the TNs. ENs are DSN access nodes to which all Custoner
Prem se Equi pnrent (CPE) is connected. The EN provi des DSN
service to the local comunity. Were it is econom cal for
the DOD, an EN may be connected via tie trunks to anot her EN
to serve nore than one |ocal community. |In general, all users
are connected to the EN and all traffic destined for |ocations
beyond the | ocal community is served through TNs.
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1.6 Switching Elenents

The follow ng functional types of SPCSs will be used within
the DSN. the Tandemswitch (TS), the End O fice Sw tch(EQCS),
and the Multifunction switch (MS). Al DSN SPCSs are
supervi sed and interconnected to the DI SN Adm ni strati on,

Oper ations, and Mai nt enance/ Net wor k Managenent (AC&M NV
subsystens. Figure 1-1 illustrates the basic rel ationship
between the switch types and the users of the network. No
attenpt is made to show actual switch connectivity.

1.6.1 Tandem Switch

The TS is the SPCS in a DSN TN whi ch provi des | ong di stance
services to users by interconnecting the EGCs via the DSN
backbone network. TSs are equi pped with network functions
only. The TS may al so provide translation functions which
enable it to serve as an inter-network gateway, e.g., as an
interface between PCM 24 (DS-1) and PCM-30 (E-1) trunks.

(Note: In past DSN docunentation, the TS was called the
Stand Al one Switch).

1.6.2 End Ofice Switch

The ECS is the SPCS, in a DSN EN, which serves as the
termnating switch (local loop). The major function of the
ECS is to provide access to the DSN via connections to CPE.
ECSs are equi pped with user features tailored for a particul ar
| ocal community, and a set of required DSN features. EGCSs
transl ate user information into networking information that
enabl es user traffic to be transported to distant |ocations
via the DSN backbone. An EOis part of the DSN and has a
required, uniformset of DSN features (e.g., Milti-Level
Precedence and Preenption) in addition to a set of user
features tailored for each | ocal conmmunity. The EO is under
DI SA configuration control and is operationally controlled by
the DSN AQ&M NM syst em

1.6.2.1 Private Branch Exchange

The Private Branch Exchange (PBX) is simlar to the ECS
However, it is a CPE with only user features tailored for
| ocal users and is under custoner (e.g., MLDEP) configuration
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control. In general, the use of PBXs is not recommended if an
EO can provide the required features and services.

1.6.3 Miltifunction Switch

The Multifunction Switch (MFS) is an SPCS whi ch conbi nes the
functionality of both tandemand term nating swtches. A DSN
| ocation which requires both TN and EN shoul d be served by an
MFS because it is generally nore econonmical to provide and
operate a single swtch than both a TS and an ECS. The MFS i s
divided into two logical partitions, a termnating partition
whi ch provides EO functions and a tandem partition which
provi des TS (backbone) functions. M-S s can also serve as
gateway switches for other networks.

1.7 DSN Li nes and Trunks

The DSN |ines and trunks, shown in Figure 1-1, illustrate
the maj or categories of transm ssion circuits into, out of,
and wwthin the DSN. The specific interface requirenents
related to these transmission circuits of a DSN switch are
described in Section 10 and in DI SA Crcular 370-175-13. The
signaling requirenents to support these transm ssion circuits
are described in Section 6 of this specification.

1.7.1 DSN Lines

DSN lines are defined as the transm ssion circuits that
al l ow access into and egress fromthe DSN

Station lines are two-wire or four-wire connections fromthe
end-user network interface (NI) to the line side of the EO or
the EO portion of the MFS. Station |lines also connect to EO or
MFS through a Private Branch Exchange (PBX) or centrex.

Digital station lines also include Basic Rate Interface (BRl)
and Primary Rate Interface (PRI) for | SDN
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Figure 1-1. DSN Network El enments
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1.7.2 DSN Trunks
DSN trunks are circuits which interconnect swtching centers
i ncl ude access trunks, interswitch trunks (1STs) and gat eway

t runks.

1.7.2.1 Access Trunks
Access trunks are circuits that connect PBXs with the

serving swtch. Access trunks that interconnect PBXs with the
serving switching center are anal ogous to tandem connecti ng
trunks when interconnecting PBX station l[ines with network
trunks and conparable to tandem trunks when interconnecting
PBX tie trunks to network trunks. Access trunks are four-
wire. The follow ng types of access trunks are identified for

t he DSN:
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a. Private Branch Exchange (PBX) access trunk including both
on- base and of f - base PBXs.

b. Renote Switch Unit (RSU) access trunks (extends DSN
switch line card service to the RSUin many cases these
trunks are optical carriers.

c. Commercial central office (CO access trunk; this trunk
provi des connection to the North Anerican and European
commer ci al networ ks, including FTS2000.

d. Primary Rate Interface (PRI) service between the user
network interface and the serving switch are al so
consi dered access trunks.

1.7.2.2 DSN Interswitch Trunks (I STs)
DSN | STs are transmi ssion circuits between DSN sw tches.
The types of DSN I STs foll ow

a. Backbone. Backbone |ISTs are those circuits that carry
DSN traffic between: (1)the EO and the MFSs, (2)the
network side of an MFS and TSs, and (3) the network side
of adjacent MFSs or TSs.

b. Intertheater. Intertheater |ISTs are those trunks that
carry traffic between a MFS or a TS in one DSN t heater
and a corresponding switch in another theater. |STs may
be distinguished by the need to convert differences in
signal i ng nmet hods and data format, (e.g., conversion from
pul se- code nodul ati on (PCM-30 to PCM 24).

c. Tie Trunks. Tie trunks interconnect any two EO switches.
These trunks are established to provide service between
the communities of users assigned to the connected
SW t ches.

1.7.2.3 Gateway Trunks.

Gateway trunks are those trunks that carry traffic between
DSN and ot her networks and may require special call treatnent
and/or interfaces. The follow ng types of gateway trunks are
identified for the DSN

a. Tactical Network.
b. Defense RED Swi tch Network (DRSN).
c. Initial Voice Switched Network (IVSN).
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1.8 Connectivity to Subsystens

Provi sion shall be nmade to inplenment connectivity to various
subsystens (e.g., AGGM NM transm ssion, Digital Patch and
Access System (DPAS), timng and synchroni zation, etc.), when
required by the site specific contract.

1.9 Description of GSCR

The GSCR describes the features and functions of a switching
system and defines its interactions with user (custoner)
equi pnent, operations personnel, the physical environnent, the
el ectrical environnment, other interconnecting swtching
systens, and operating systenms. The GSCR is generic in that
it does not describe the design or internal operation of a
system or distinguish one design fromanother. The GSCR is
based on Anerican National Standards Institute (ANSI)
standards and International Tel econmunications Union (ITU)
standards as i nplenmented by Bell core standards docunents.
I nternational Tel econmuni cations Union (I TU) standards are
al so referenced where Bell core docunents do not neet the
Governnents requirenents or are required for switching systens
that will be installed in countries that require interfaces to
| ocal conmercial networks based on international standards.

Features not listed in the GSCR and extensions to features
that are listed, shall be able to be controlled (i.e.,
nodi fi ed, enabl ed or disabled) by Governnent operations
per sonnel .

1.9.1 Relationship to Bellcore Commercial Requirenments

The GSCR i s based on the current edition of the Bellcore
Local Access Transport Area (LATA) Switching Systens Ceneric
Requi rements (LSSGR), FR-64. The LSSGR references and
i npl ements North Anerican and international standards and
recomendati ons where they apply. Tel ecommuni cations, power,
el ectrical, environnental standards and U.S. regul ations are
included in the LSSGR The LSSGR is not a contractual
docunent and does not inpose specific requirenents and
speci fications on switch manufacturers unless specifically
required by a procurenent docunent. It contains reconmended
features and objectives. Because this specification is based
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on the Bellcore LSSGR, the sections within this specification
correspond to the sections of the LSSGR  Sections 3 and 4 of
the LSSGR are reserved for future use, therefore they are al so
reserved for future use in this specification. In addition,
DSN switching systenms will have Integrated Services Digita
Network (1 SDN) capabilities, therefore, section 21 has been
added to this specification. Section 21 references the
Bel | core specifications for | SDN services. Unless noted
otherwise in the GSCR, the LSSGR feature and capability
descriptions and objectives are required for DSN sw t chi ng
syst ens.

1.9.2 Description of LSSGR

The LSSGR i s a conprehensive source of Bellocre’ s proposed
generic requirenments and objectives for a switching system
based on the typical needs of the Bellcore dient Conpanies
(BCCs). The LSSGR serves as a guide for the design and
anal ysi s of new sw tching systens.

The LSSGR describes the features and functions of a
swi tching systemby defining its interactions with the
cust oner equi pnent, tel ephone conpany personnel, the physi cal
environnment, the electrical environnent, network el enents
i ncl udi ng ot her interconnecting swtching systens, and
Qperations Systens (0OSs). A conplete description of the LSSGR
can be found in the LSSGR Section 1, paragraph 1.2.

1.9.3 Relationship to Cormerci al Standards

Where appropriate, the GSCRis annotated with requirenents
which apply to specific theaters. Theater requirenents
i nclude references to conmmercial standards such as the
Eur opean Tel ecommuni cations Standards Institute (ETSI).
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Section 2
Capabilities and Features

2.1 Capabilities and Features Descriptions

This section defines GSCR switching systemfeatures. It is
based on Section 2 of the Bellcore LSSGR, FR-64. The features
and capabilities listed in the follow ng paragraphs and
defined in the Section 2, Chapter 2 of the LSSGR shall be
included in DSN swi tching systens. The reference colum
contains three types of references; (1) Bellcore Feature
Speci fic Docunents (FSD), (2) LSSGR paragraph references, e.g.
6.2.1, and (3) definition only. Definition only references
mean that a definition of the feature is in Section 2 of the
LSSGR. LSSGR features and capabilities not |isted are
consi dered optional and may be required in site specific
contracts. This section also describes mlitary unique
features (MJFs) which are required in DSN swi tching systens.

Capabilities and features identified in tables 2-1 through
2-15 are features listed in the Bellcore LSSGR and as such are
consi dered an integral part of commercial -off-the-shelf (COTS)
SPCSs. The CGovernnent assunes that no devel opnent work is
required to provide these capabilities and features. COIS
capabilities/features which require additional devel opnent due
to interactions wwth MJFs are consi dered optional unless the
MJF interaction is specifically identified in this GSCR
Features which are followed by ~ interact with MJFs. The
manner in which these features interact with MJFs are
specified in this GSCR or in ANSI specifications referenced in
this GSCR Any additional features provided by the switch
vendor, in addition to GSCR specifications, shall not
interfere with the operation of required features,
particularly MJFs.

2.1.1 Residence and Busi ness Custoner Station Features

The residence and busi ness custoner station features in
LSSGR, Volune 1, Section 2, shown in Table 2-1, shall be
included in DSN sw tching systens. LSSGR features not in Table
2-1 are considered optional.
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Tabl e 2-1.

Resi dence and Busi ness Custoner Station Features

FEATURE NO TITLE REFERENCE
01-01-0000 Residence and Business Customer Features

01-01-1000 Basic Business Group FSD 01-01-1000
01-01-1010 Business Group Line FSD 01-01-1000
01-01-1020 Business Group Dialing Plan FSD 01-01-1000
01-01-1030 Critical Interdigital Timing for Dialing Plan FSD 01-01-1000
01-01-1040 Intercom Dialing FSD 01-01-1000
01-01-1050 Customer Access Treatment Code Restrictions FSD 01-01-1000
01-01-1060 Semi-Restricted (Originating and Terminating) FSD 01-01-1000
01-01-1070 Fully-Restricted (Originating and Terminating) FSD 01-01-1000
01-01-1080 Business Group Direct Inward Dialing FSD 01-01-1000
01-01-1090 Business Group Direct Outward Dialing FSD 01-01-1000
01-01-1100 Business Group Automatic | dentified Outward Dialing FSD 01-01-1000
01-01-1110 Distinctive Ringing/Call Waiting FSD 01-01-1110
01-01-1115 Distinctive Alerting/Call Waiting Indication FSD 01-01-1000
01-01-1120 Special Intercept Announcements FSD 01-01-1000
01-01-1130 Single Digit Dialing FSD 01-01-1000
01-01-1140 Simulated Facility Groups for In and Out Calls FSD 01-01-1000
01-01-3100 Standard Electronic Key Telephone Service Definition Only
01-02-0100 Individual Line FSD 01-02-0°00
01-02-0300 Line Restriction Services

01-02-0301 Manual Line Service FSD 01-02-0301
01-02-0302 Direct Connect FSD 01-02-0301
01-02-0500 Denied Terminating Service FSD 01-03-0500
01-02-0550 Denied Originating Service FSD 01-02-0301
01-02-0600 Code Restriction and Diversion FSD 01-02-0600
01-02-0610 Toll Restricted Service FSD 01-02-0600
01-02-0710 Voice/Data Protection FSD 01-02-0710
01-02-0750 Do Not Disturb Definition Only
01-02-0760 Selective Call Rejection FSD 01-02-0760
01-02-0801 Series Completion Service FSD 01-02-0801
01-02-0802 Multiline Hunt Service FSD 01-02-0802
01-02-0803 Circular Hunting FSD 01-02-0802
01-02-0804 Preferential Multiline Hunting FSD 01-02-0802
01-02-0805 Uniform Call Distribution FSD 01-02-0802
01-02-0806 Stop Hunt Key FSD 01-02-0802
01-02-0807 Queuing for Multiline Hunt Groups FSD 01-02-0802
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Tabl e 2-1 Resi dence and Busi ness Custoner Station Features
(conti nued)

FEATURE NO TITLE REFERENCE
01-02-0808 Delay Announcement for Queued Calls on Hunt Group FSD 01-02-0802
01-02-0809 Make Busy Key FSD 01-02-0802
01-02-0900 Dial Pulse Dialing 6.2.6.1
01-02-1000 Dual-Tone Multifrequency (DTMF) Dialing 6.2.6.2
01-02-1051 Calling Number Delivery FSD 01-02-1051
01-02-1052 Customer Originated Trace FSD 01-02-1052
01-02-1053 Calling Number Delivery Blocking

01-02-1054 Calling Number Delivery Blocking FSD 01-02-1053
01-02-1055 Calling Name Delivery Blocking FSD 01-02-1053
01-02-1056 Calling ldentity Delivery and Suppression FSD 01-02-1053
01-02-1070 Calling Name Delivery FSD 01-02-1070
01-02-1090 Calling I dentity Delivery on Call Waiting FSD 01-02-1090
01-02-1100 Abbreviated Dialing Featur es

01-02-1101 Speed Calling FSD 01-02-1101
01-02-1102 Customer-Changeable Speed Calling FSD 01-02-1101
01-02-1106 Business Group Speed Calling FSD 01-02-1101
01-02-1107 Business Group Customer-Changeable Speed Calling FSD 01-02-1101
01-02-1200 Call Waiting Featur es (See Par agraph GSCR 5.3.4.9 for MLPP

01-02-1201 Call Waiting ** FSD-01-02-1201
01-02-1202 Call Waiting Originating FSD 01-02-1205
01-02-1203 Dial Call Waiting FSD 01-02-1205
01-02-1204 Cancel Call Waiting FSD 01-02-1204
01-02-1205 Business Group Call Waiting FSD 01-02-1205
01-02-1208 Call Waiting Terminating FSD 01-02-1205
01-02-1210 Call Waiting Incoming Only FSD 01-02-1205
01-02-1215 Call Waiting Deluxe FSD 01-02-1215
01-02-1230 Outside Calling Area Alerting FSD 01-02-1230
01-02-1240 Business Group Automatic Callback FSD 01-02-1240
01-02-1250 Automatic Callback FSD 01-02-1250
01-02-1260 Automatic Recall FSD 01-02-1260
01-02-1300 Multiway Calling Features

01-02-1301 Three-Way Calling ** FSD 01-02-1301
01-02-1304 Usage Sensitive Three-Way Calling FSD 01-02-1304
01-02-1305 Add-On Transfer and Conference Calling Features FSD 01-02-1305
01-02-1310 Add-On Consultation Hold - Incoming Only FSD 01-02-1305
01-02-1320 Call Transfer Individual - All Calls** FSD 01-02-1305
01-02-1321 Call Transfer - Internal Only ** FSD 01-02-1305
01-02-1322 Call Transfer - Individual - Incoming Only ** FSD 01-02-1305
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Tabl e 2-1 Resi dence and Busi ness Cust oner

(conti nued)

St ati on Feat ures

14

FEATURE NO TITLE REFERENCE
01-02-1323 Call Transfer - Outside ** FSD 01-02-1305
01-02-1324 Call Transfer - Add-on to Fully Restricted Station ** FSD 01-02-1305
01-02-1326 Dial Transfer to Tandem TieLine** FSD 01-02-1305
01-02-1330 Call Transfer - Attendant ** FSD 01-02-1305
01-02-1340 Conference Calling - Six-Way Station Controlled** FSD 01-02-1305
01-02-1350 Call Hold ** FSD 01-02-1305
01-2-1400 Call Forwarding Features
01-02-1401 Call Forwarding Variable** FSD 01-02-1401
01-02-1402 Remote Call Forwarding** FSD 01-02-1402
01-02-1403 Call Forwarding Usage-Sensitive Pricing** Definition Only
01-02-1404 Call Forwarding Busy Line** FSD 01-02-0801
01-02-1404 Call Forwarding Busy Line** FSD 01-02-0801
01-02-1405 Call Forwarding - Inhibit Make Busy** FSD 01-02-1450
01-02-1406 Call Forwarding - Inhibit Line Busy** FSD 01-02-1450
01-02-1407 Call Forwarding - Don’t Answer - All Calls** FSD 01-02-1450
01-02-1408 Call Forwarding over Private Facilities** FSD 01-02-1450
01-02-1410 Selective Call Forwarding** FSD 01-02-1410
01-02-1420 Call Forwarding - Incoming Only** FSD 01-02-1450
01-02-1421 Call Forwarding - Within Group Only** FSD 01-02-1450
01-02-1430 Call Forwarding - Busy Line - Incoming Only** FSD 01-02-1450
01-02-1440 Call Forwarding - Don’t Answer - Incoming Only** FSD 01-02-1450
01-02-1450 Call Forwarding Subfeatures** FSD 01-02-1450
01-02-1451 Call Forwarding Variable - Basic Business Group** FSD 01-02-1450
01-02-1452 Overflow Registers for Remote Call Forwarding FSD 01-02-1402
01-02-1600 Inter national Direct Distance Dialing (IDDD)
01-02-1601 IDDD via An Operator System 5331

FSD 20-24-000

FSD 20-24-0030
01-02-1700 Flat Rate Service Sec.8, para3.1.3
01-02-1800 Message Rate Service Sec.8, para3.1.3
01-02-1900 Customer Premise Message Registers FSD 01-02-1900
01-02-2000 Visual Message Waiting Indicator FSD 01-02-2000
01-02-2100 Call Screening FSD 01-02-2100
01-02-2200 Ringing control FSD 01-02-2200
01-02-2400 Call Park FSD 01-02-2400
01-02-2401 Call Park Receive FSD 01-02-2400
01-02-2402 Timed Recall FSD 01-02-2400
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Tabl e 2-1 Residence and Busi ness Custoner Station Features
(concl uded)

FEATURE NO TITLE REFERENCE
01-02-2800 Call Pick-Up Features

01-02-2801 Call Pick-Up** FSD 01-02-2800
01-02-2802 Directed Call Pick-UP FSD 01-02-2800
01-02-2803 Directed Call Pick-Up Without Barge-In FSD 01-02-2800
01-02-2804 Trunk Answer Any Station FSD 01-02-2800

2.1.2 Facility Access and Services
The facility access and service features in LSSGR, Vol une

1

Section 2,
sSwi t chi ng systens.

in Tabl e 2-2 shal
LSSGR f eat ures not

shown

consi dered optional .

be i ncl uded
in Table 2-2 are

i n DSN

Table 2-2. Facility Access and Services
FEATURE NO. TITLE REFERENCE
02-01-0000 Private Facility Access
02-01-0000 Private Facility Access FSD 02-01-0000
02-01-0010 Foreign Exchange Facilities FSD 02-01-0000
02-01-0020 800 Service (INWATS) Definition Only
02-01-0021 800 Service - Simulated Facility Groups FSD 02-01-0000
02-01-0022 Regulatory Two-Way WATS Definition Only
02-01-0030 Outward Wide Area Telecommunications Service (OUTWATS) FSD 02-01-0030
02-01-0031 OUTWATS - Simulated Facility Group FSD 02-01-0000
02-01-0040 Tie Facility Access FSD 02-01-0000
02-01-0110 Electronic Tandem Service (ETS) Access FSD 02-01-0000
02-01-0150 Dial Accessto Private Facilities FSD 02-01-0000
02-01-0160 Tandem Tie Facility Dialing FSD 02-01-0000
02-01-1000 Paging Services
02-01-1010 Radio Paging FSD 02-01-0000
02-01-1020 Improved Radio Paging FSD 02-01-0000
02-01-1030 L oudspeaker Paging FSD 02-01-0000
02-01-1040 Code Calling FSD 02-01-0000
02-01-1050 Recorded Telephone Dictation FSD 02-01-0000
02-01-1060 9.6-kbps Data Switching Definition Only
02-01-1070 Switched Modem Pooling Definition Only
02-02-0000 Private Facility Features
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Tabl e 2-2.

Facility Access and Services (continued)

FEATURE NO. TITLE REFERENCE
02-02-0010 Customer Control FSD 02-02-0010
02-02-0030 Selective Control of Facilities FSD 02-02-0010
02-02-0200 Outgoing Facility Group Queuing FSD 02-02-0200
02-02-0201 Deluxe Queuing FSD 02-02-0200
02-02-0202 Off-Hook Queuing FSD 02-02-0200
02-02-0203 On-Hook Queuing FSD 02-02-0200
02-02-0204 Post-Queue Routing FSD 02-02-0200
02-02-0205 Priority Queuing FSD 02-02-0200
02-02-0206 Service Protection FSD 02-02-0200
02-02-0300 Automatic Flexible Routing FSD 02-02-0300
02-02-0310 Automatic Route Selection FSD 02-02-0300
02-02-0320 Deluxe Automatic Route Selection FSD 02-02-0300
02-02-0330 Automatic Alternate Routing FSD 02-02-0300
02-02-0331 Uniform Numbering FSD 02-02-0300
02-02-0332 Off-Network-to-on-Network Conversion FSD 02-02-0300
02-02-0333 On-Network-to-Off-Network Conversion FSD 02-02-0300
02-02-0340 Facility Restriction Level (FRL) FSD 02-02-0300
02-02-0341 Alternate Facility Restriction Level FSD 02-02-0300
02-02-0350 Traveling Class Mark FSD 02-02-0300
02-02-0360 Expensive Route Warning Tone FSD 02-02-0300
02-02-0370 Manual/Time-of-Day Routing Control FSD 02-02-0300
02-02-0380 Special Calls FSD 02-02-0300
02-02-0390 Seven-Digit Home Numbering Plan Area (HNPA) Dialing FSD 02-02-0300
02-02-1000 Authorization/Account Codes
02-02-1010 Authorization Codesfor AFR FSD 02-02-1010
02-02-1020 Account Codesfor AFR FSD 02-02-1010
02-02-1030 Customer Dialed Account Recording (CDAR) FSD 02-02-1010
02-02-1100 M essage Detail Recording (MDR)
02-02-1110 Message Detail Recording FSD 02-02-1110
02-02-1115 Generic Requirementsfor MDR Access Interfaces FSD 02-02-1115
02-02-1120 AMA Format for Transmitting Message Detail Recording Records via the Revenue| FSD 02-02-1110
Accounting Office

JI EO Techni cal Report 8249

16



Table 2-2. Facility Access and Services (concl uded)

FEATURE NO. TITLE REFERENCE
02-02-1200 Traffic Data Provision Features

02-02-1210 Traffic Data to Customer FSD 02-02-1200
02-02-1220 Customer-Polled Traffic Data FSD 02-02-1200
02-02-1230 Non-Usage Trunk Scan FSD 02-02-1200
02-02-1240 Locked Up Trunk Scan FSD 02-02-1200
02-02-1250 Automatic Circuit Assurance FSD 02-02-1200
02-02-1260 WATS Administration Data Definition Only
02-02-1270 Management Information System for Multiline Hunt Groups Definition Only
02-02-1280 Bulk Calling Line Identification FSD 02-02-1280
02-02-1290 Automatic Route Selection Traffic Management Definition Only
02-02-1300 Electronic Tandem Switching FSD 02-02-0300
02-02-1310 Improved Electronic Tandem Service/Network FSD 02-02-0300

2.1.3 Attendant Features

Al'l station features shall be available to attendants at
each console. In addition, the attendant features shown in
Table 2-3 and in paragraphs 2.1.3.1 through 2.1.3.12 shall be
i ncluded in DSN sw tching systens:

Table 2-3. Attendant Features

FEATURE NO TITLE
03-01-1010 Nondata Link Attendant Console
03-01-1020 Data Link Attendant Console

03-01-1030 Attendant Accessto Code Calling
03-01-1040 Attendant Conference

03-01-1050 Attendant Camp-on (Nondata Link Console)
03-01-1060 Attendant Camp-on (Data Link Consol€)
03-01-1070 Indication of Camp-on

03-01-1080 Night Service

03-01-1090 Power Failure Transfer - Attendant
03-01-1100 Attendant Control of Facilities

03-01-1110 Dial Through Attendant

03-01-1120 Attendant Busy Line Verification
03-01-1130 Attendant Tie Trunk Busy Verification
03-01-1150 Attendant Emergency Override
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Tabl e 2-3. Attendant Features (concl uded)

03-02-0010 Attendant ID on Incoming Calls
03-02-0030 Station Billing on Attendant-Handled Calls
03-02-0040 Trunk Group Busy Lamps

03-02-0050 Call Waiting Lampsfor Attendant**
03-02-0060 Automatic Call Distribution

03-02-0070 Multiple Position Hunt with Queuing
01-02-3200 Centralized Attendant Service

2.1.3.1 Precedence and Preenption

This feature shall allow an attendant to operate with MPP
procedures as described in paragraph 2.2.1 and Section 5 of
this specification. The console shall provide the ability to
di al precedence |evel calls.

2.1.3.2 Call Display

A visual display shall be provided on the attendant
position. This display shall include precedence |evel, called
nunmber or digits dialed, calling nunber, class of service, and
status of call.

2.1.3.3 Cdass of Service Override

This feature shall provide the attendant with the
capability to override any class of service marking for the
pur pose of placing the required call.

2.1.3.4 Busy Override and Busy Verification

A busy line condition shall be capabl e of being overridden
only from attendant or mai ntenance technician facilities. |If
the called line being verified is busy, off-hook supervision
shall be given to the attendant or mai ntenance technician
perform ng the busy verification. Wen a verification code is
used, all digits of the code nust be dialed before cut-
through to the |ine can be acconplished. Connections to
comercial C O access lines shall be restricted from busy
verification access. The attendant shall have the capability
to enter an existing busy line to informthe user of an
incomng call. An override tone shall be provided to the busy
line prior to the attendant entering the conversation, and the
tone shall be repeated periodically as |long as the attendant
is connected. Selected stations may be classmarked to deny
attendant break-in. In particular, it shall be possible to
classmark the lines of selected stations (e.g., all data and
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secure voice) to preclude the busy verification or busy
override being applied to the selected station |ines.

2.1.3.5 Interposition Calling
This feature shall allow an attendant at one attendant
position to call an attendant at another position.

2.1.3.6 Interposition Transfer
This feature shall allow an attendant at one attendant
position to transfer a call to another attendant position.

2.1.3.7 Call Extension

The consol e shall be equi pped so that the attendant can
extend calls to any station, trunk, or conference upon
request.

2.1.3.8 Call Hold

The attendant shall be able to place a m nimum of 3
incomng calls on hold when waiting for a busy |line to becone
i dle.

2.1.3.9 Two-Party Hold on Consol e

This feature shall allow an attendant to hold a m ni num of
3 calls on the console with both a calling and a call ed
station or trunk connect ed.

2.1.3.10 Unattended Consol e

Provi sion shall be made for operation of nultiple attendant
consol es. Wien a console is unattended, requests for service
shall be automatically forwarded to a staffed console at the
sane | ocation. Wen a console is placed out of service, calls
on queue and on hold shall not be lost. Wen all attendant
positions are unattended, the switch shall automatically
revert first to Centralized Attendant Service and then to
Ni ght Servi ce.

2.1.3.11 Audible Call Indicators
The consol e shall have the foll ow ng audi bl e cal
i ndi cati ons:

a. Tone ringing (disabled while attendant is servicing
calls).

b. Capability to swtch off ringing while the attendant is
active.

c. Adjustable tone and/or ringing intensity.
2.1.3.12 Automatic Recall of Attendant
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shal |

call.

When an attendant extends a cal
or does not answer within a preset tine,
be automatically recalled to the console.
be transferred to the console that originally processed the
If that console is busy,
into the consol e queue; but if the console is out of service,

the recall be routed to anot her consol e.

The cust oner
Section 2,
swi t chi ng systens.
consi dered optional .

shal |

2.1.4 Custoner Access Interfaces

access interface features in LSSGR Vol une 1,
be i ncl uded
in Table 2-4 are

shown in Table 2-4, shal
LSSGR f eat ures not

to a station that

t he recal

be pl aced

i n DSN

Tabl e 2-4. Cust omer Access Features

FEATURE NO. TITLE REFERENCE
04-01-0000 PBX Line FSD 04-01-0000
04-01-0100 PBX Line Features FSD 04-01-0000
04-02-0000 Direct Inward Dialing FSD 04-02-0000
04-03-0000 Automatic |dentified Outward Dialing Definition Only
04-04-0000 Code Diversion FSD 01-02-0600
04-07-0000 Outward Calling Features for PBX Definition Only
04-07-0000 DTMF Outpulsing to PBX FSD 04-02-0000
05-01-0000 L oop Signaling I nterfaces

05-01-0100 Analog Asynchronous Signaling Interface FSD 05-01-0100
05-01-0200 SPCSto CPE Data Interface for Analog Display Service FSD 05-01-0200
05-02-0000 Data Link I nterfaces

05-02-0100 Dedicated Inband Analog Signaling Data I nterface FSD 05-02-0100
05-02-0150 Simplified Message Desk Interface FSD 05-02-0150
05-03-0000 ISDN Basic Access GSCR Section 21
05-04-0000 ISDN Primary Access GSCR Section 21

I s busy
the extended party
Recal | s shal

2.1.5 Public Safety Features

The public safety features in LSSGR, Volune 1, Section 2,
shown in Table 2-5 shall be included in DSN switching systens.
LSSCGR features not in Table 2-5 are considered optional.
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Table 2-5. Public Safety Features

FEATURE NO. TITLE REFERENCE

15-01-0000 Basic Emergency Service (911) FSD 15-01-0000
15-03-0000 Tracing of Terminating Calls FSD 15-03-0000
15-04-0000 Outgoing Call Tracing FSD 15-03-0000
15-05-0000 Tandem Call Trace FSD 15-03-0000
15-06-0000 Traceof A Call in Progress FSD 15-03-0000
15-07-0000 Group Alerting Service FSD 15-07-0000

2.1.6 Mscellaneous Switch Capabilities and Features

The m scel |l aneous switch capabilities and features in
LSSGR, Vol une 1, Section 2, shown in Table 2-6 shall be
included in DSN sw tching systens. LSSGR features not in Table
2-6 are considered optional.

Table 2-6. M scellaneous Switch Capabilities and Features

FEATURE NO. TITLE REFERENCE
20-01-0000 L oop Range Features 6.1.5
20-01-0300 Compatibility with 1500-Ohm Loops 6.15
20-01-0400 2800-Ohm Subscriber Line Service (Selected Lines) 6.1.5
20-01-0410 Compatibility with External Per-Line Range Extension Devices 6.1.5
20-01-0420 Integrated Per-Line Range Extension 6.1.5.2
20-02-0000 Pair Gain Interfaces

20-02-0200 Universal Pair Gain System FSD 20-02-0200
20-02-1000 Integrated Digital Loop Carrier Systems (IDLC) Definition Only
20-02-1100 Generic IDLC Interface Definition Only
20-02-2000 IDL C System Features

20-02-2010 Bridged Serviceson AN IDLC System FSD 20-02-2010
20-03-0000 Line Signaling

20-03-0100 Loop Start Line 6.2.1.1
20-03-0200 Ground Start Line 6.2.1.1
20-03-0300 Line-Sleeve Lead Control 6.2

20-04-0000 Emergency Ring-back FSD 15-01-0000
20-05-0000 Two-Digit Trandation on Incoming Trunks 5.3.3.2
20-06-0000 Tones and Announcements

20-06-0100 Recorded Announcement Service (Local) 5.2.2.4B
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Table 2-6. M scellaneous Switch Capabilities and Features (concl uded)

FEATURE NO. TITLE REFERENCE
20-06-0500 Special Information Tones FSD 20-06-0500
20-06-0600 Expanded Announcement System FSD 20-06-0600
20-07-0000 Ringing**
20-07-0100 Individual Line Ringing** 6.2.7.3
20-09-0000 Audible Ringing Tone** 5.2.2.1B,C
6.2.7.10
6.4.3.5
20-13-0000 Prevention of Service Requests by Induced Voltages 6.1.2
20-14-0000 Class of Service 5.3.2
20-16-0000 Nail-up of Non-Switched Circuitson A Local Switch FSD 20-16-0000
20-18-0000 Subscriber Loop Echo Return Control 7.2.2
20-20-0000 Automatic Number Identification (ANI) and Operator Number
Identification (ONI)
20-20-0000 Automatic Number Identification (ANI) FSD 20-20-0000
20-20-0100 Flexible ANI Information Digit Assignment FSD 20-20-0000
20-21-0000 Software Controlled Connection Loss 7.4.1
20-22-0000 Synchronization to Incoming DS1 Facilities LSSGR Sec. 10

2.1.7 Interoffice Features

The interoffice features in LSSGR, Volune 1, Section 2,
shown in Table 2-7 shall be included in DSN switching systens.
LSSGR features not in Table 2-7 are considered optional.

Table 2-7. Interoffice Features
FEATURE NO. TITLE REFERENCE
25-01-0000 I nter office Address Signaling
25-01-0300 Dial Pulsing 6.3.4.6
25-01-0400 Multifrequency Pulsing 6.4.1.2
25-01-1000 Common Channel Signaling (CCA) (See Section 6) Section 6
25-01-1100 CCS Exchange Access Interface FSD 25-01-1100
25-02-0000 Address Pulsing Controal
25-02-0100 Immediate start 6.3.4.2
25-02-0200 Wink Start 6.3.4.3
25-02-0300 Delay Dial 6.3.4.4
25-03-0000 Call State Supervisory Signaling
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Table 2-7. Interoffice Features (continued)

FEATURE NO. TITLE REFERENCE
25-03-0100 Loop Signaling Arrangements
25-03-0101 Reverse Battery (RB) 6.3.2.3

6.3.24

6.3.25

6.3.2.7
25-03-0102 High Low 6.3.24

6.3.2.7
25-03-0200 E&M Lead Interfaces 6.3.3
25-04-0000 Intraoffice Connecting Arrangements 53.1.1
25-05-0000 Incoming I nteroffice Trunks
25-05-0100 Interend Office - RB Supervision, MF or DP 10.1.1
25-05-0200 Interend Office - E&M Lead Supervision, MF or DP 10.1.1
25-05-0300 Access Tandem Connecting Trunks - RB Supervision, MF or DP 10.1.1
25-05-0400 Access Tandem Incoming Trunk - E& M Lead Supervision, MF or DP 10.1.1
25-05-0500 Immediate Start - RB Supervision, DP 10.1.1
25-05-0600 Immediate Start - E&M Lead Supervision, DP 10.1.1
25-05-0700 Access Tandem Connecting Trunks 10.1.1
25-05-0800 Common Channel Signaling Incoming Trunks Definition Only
25-05-0900 Switchboard or Desk
25-05-0903 Verification Connections FSD 25-05-0903
25-05-0905 Local Test Desk or Cabinet Access FSD 40-02-0301
25-06-0000 Outgoing Interoffice Trunks
25-06-0100 Loop Supervision, MF or DP 10.1.1
25-06-0200 E&M Lead Supervision, MF or DP 10.1.1
25-06-0300 Directory Assistance FSD 30-17-0000
25-06-0400 Common Channel Signaling Outgoing Trunks Definition Only
25-06-0500 Switchboard or Desk
25-06-0502 Direct Trunk Interfaceto |C Operator System FSD 25-06-0502
25-06-0503 Repair Service Bureau Access FSD 30-16-0000
25-06-0504 Accessto Local Test Desk FSD 40-02-0301
25-06-0505 Centralized Intercept FSD 30-21-0300
25-07-0000 Two-Way Trunks
25-07-0100 Interoffice (MF and DP) 10.1.1
25-07-0300 Switchboard and Desk 10.1.2.2
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Table 2-7. Interoffice Features (concl uded)

FEATURE NO. TITLE REFERENCE
25-08-0000 Outgoing Centralized Automatic Message Accounting (CAMA) Trunks 10.1
25-09-0000 Direct Portsto PCM Facilities
25-09-0100 Direct Portsto DS Fagilities 10.2.1
25-09-0200 Direct Ports to DSIC Fagilities 10.2.2
2.1.8 Call Processing Features
The call processing features in LSSGR, Volune 1, Section 2,

shown in Table 2-8 shal
LSSGR f eat ures not

be included in DSN sw tchi ng systens.
in Table 2-8 are consi dered optional.

Table 2-8. Call Processing Features

FEATURE NO. TITLE REFERENCE
30-01-0000 Overload Control and Protection of Essential Services
30-01-0100 Automatic Internal Overload Control 5.3.8
30-01-0200 Essential Service Protection 5.3.9
30-02-0000 Customer Line Checks
30-02-0100 Power Cross Test 5.2.1.2
30-02-0200 Ringing Continuity Test 5.22.1A
6.2.4.2
30-03-0000 Numbering Plan 5.3.3
30-04-0000 Direct Distance Dialing 5.3.3
30-05-0000 Permanent Signal 5.2.1.4C
30-06-0000 Digit Interpretation 5.3.3
30-07-0000 Digit Inter pretation Timing
30-07-0100 Partial Dial 5.2.1.4C
5.2.2.3C
30-07-0200 Critical Interdigit Timing 5.3.3.1
30-07-0300 End of Dia 5.3.3.1
30-08-0000 Screening 534
30-09-0000 Routing 5.35
30-10-0000 Alternate Routing 5.3.5.2
30-12-0000 Subscriber Directory Number Dialing Features
30-12-0100 Prefix ‘1’ for InterNPA Calls 5.3.3.1A
30-12-0200 Prefix ‘1’ for 10-Digit Calls 5.3.3.1A
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Table 2-8. Call Processing Features (concl uded)

FEATURE NO. TITLE REFERENCE
30-12-0300 No Prefix Required for 7- or 10-Digit Calls 5.3.3.1A
30-12-0301 Prefix ‘1’ Allowed on 10-Digit Calls Only 5.3.3.1A
30-12-0302 Prefix ‘1 Allowed on 7- or 10-Digit Calls 5.3.3.1A
30-13-0000 Foreign Area Trandlation (6-Digit Trandation) 5.3.3.1B
30-14-0000 Operator Assistance- Dia ‘0’ 5.3.3.1
30-15-0000 Dial ‘0’ Plus Seven or Ten Digits 5.3.3.1
30-16-0000 Service Codes
30-16-0100 Service Codes N11 FSD 30-16-0000
30-17-0000 Interface to Directory Assistance System FSD 30-17-0000
30-18-0000 Custom Calling Service Access Codes 5.3.3.1C
30-19-0000 Intersystem Address Outpulsing (MF and DP)
30-19-0100 Outpluse 2-10 Digits MF and DP 5.3.6
30-19-0200 Delete Digits (Up to Seven) 5.3.6
30-19-0300 Prefix Digits (Up to Three) 5.3.6
30-19-0400 Outpluse Seven Digitsfor Valid Service Codes 5.3.6
30-20-0000 Reception of Outpulsing From Other Systems (MF and DP) 5.3.3.2
30-21-0000 Intercept Routing for Callsto Blank, Changed, Disconnected, or Unassigned

Directory Numbers
30-21-0100 Announcement - Local or Remote 5.2.2.3E
30-21-0200 Operator 5.2.2.3E
30-21-0300 Interface to Intercept System FSD 30-21-0300
30-23-0000 Remote Switching Units FSD 30-23-2300
30-25-0000 Timed Release Disconnect 6.3.5.2
30-26-0000 Tandem Capability
30-26-0100 Limited Local Tandem Switching Section 20
30-26-0200 Local Intertandem Switching Section 20
30-28-0000 Screening List Feature
30-28-0100 Visual Screening List Editing FSD 30-28-0100
30-29-0100 Numbering Plan Area Split Management FSD 30-29-0100
30-33-0000 Release to Pivot Network Capability FSD 30-29-0100

2.1.9 Database Services

The dat abase service features in LSSGR, Volunme 1, Section
2, shown in Table 2-9 shall be included in DSN sw tching
systens. LSSGR features not in Table 2-9 are consi dered
opti onal
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Tabl e 2-09. Dat abase Servi ces

FEATURE NO. TITLE REFERENCE
31-01-0000 Service Switching Point (SSPs) FSD 31-01-0000
32-10-1000 Public Switched Digital Service FSD 32-10-1000

2.1.10 System Mai ntenance Features

System mai nt enance features in LSSGR, Vol une 1, Section 2,
and shown in Table 2-10 shall be included in DSN sw tching
systens. Feature specification are defined in Bellcore
publication FR-439 Operations Technol ogy CGeneric Requirenents
(OTER)

Tabl e 2-10. System Mai ntenance Features

FEATURE NO. TITLE
35-01-0000 Trouble Detection

35-01-0100 Hardware Redundancy

35-01-0200 Hardware Checks

35-01-0300 Software Checks

35-01-0310 Continuous Automatic Tests

35-01-0311 Audit Programs

35-01-0312 Sanity Tests

35-01-0320 Per-Call and Per-Operation Trouble Detection Tests
35-01-0321 Call Processing Database Troubles Detection
35-01-0322 Call Processing resource Availability Test
35-01-0323 Ineffective Attempt Detection

35-01-0324 Cut-Off Call Trouble Detection

35-01-0325 Network Path Integrity End-to-End Test
35-01-0326 Assurance of Customer Privacy of Communications Test
35-01-0327 Tip and Ring Polarity Tests

35-01-0330 Periodic Automatic Tests

35-01-0340 Semiautomatic Trouble Detection Tests
35-01-0350 Manual Tests

35-01-0360 Inhibit of Trouble Detection

35-02-0000 Service Recovery

35-02-0100 Fault Recovery Programs

35-02-0200 Initializations
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Tabl e 2-10.

Syst em Mai nt enance Features (concl uded)

FEATURE NO. TITLE
35-02-0300 Automatic Service Recovery

35-02-0310 Automatic Treatment of Errors

35-02-0320 Automatic Treatment of Faults

35-02-0330 Equipment Selection Procedures

35-02-0340 Out-of-Service Limits for Server Group Equipment
35-02-0400 Manual Service Recovery

35-03-0000 Trouble Naotification

35-03-0100 Three-Level Alarm Structure

35-03-0200 Audible Alarms

35-03-0300 Visual Alarm Indicators

35-03-0400 Output Messages

35-03-0500 Trouble Status Indicators

35-03-0600 Office Alarm Subsystem

35-03-0700 Alarm Inhibit

35-04-0000 Trouble Verification

35-05-0000 Troublelsolation

35-05-0100 Trouble Location Procedure

35-05-0200 Diagnostics

35-05-0300 Error Analysis

35-06-0000 Repair

35-07-0000 M aintenance Per son-Switching System Interface
35-07-0100 Maintenance Control Center (MCC)

35-07-0200 Switching System Control and Display Interface
35-07-0210 Alarm Release

35-07-0220 Alarms Transfer

35-07-0300 Switching System Maintenance |/O Devices
35-07-0400 Extended Maintenance Center

35-08-0000 Remote Maintenance Center

35-09-0000 Maintenance M easurements

2.1.11 Trunk, Line,

Trunk, 1ine,

Vol ume 1, Section 2,
DSN sw t chi ng systens.
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Table 2-11. Trunk, Line, Special Service Grcuit Test

FEATURE NO. TITLE REFERENCE
40-00-1000 Trunk Maintenance Definition Only
40-00-1200 Trunk and Line Control and Display Interface Definition Only
40-00-1300 Trunk and Line Maintenance I/O Interface Definition Only
40-00-1400 Supplementary Trunk and Line Work Stations Definition Only
40-01-0000 Trunk Test Featuresat the Trunk and Line Work Station

40-01-0100 Diagnostic Tests Definition Only
40-01-0200 Outplusing Tests Definition Only
40-01-0300 Make Busy/Make Idle Control Definition Only
40-01-0400 DC Voltmeter Definition Only
40-01-0500 Transmission M easur ements

40-01-0501 Basic Transmission Measurements Definition Only
40-01-0502 Enhanced Transmission Measurements Definition Only
40-01-0600 Supervisory Tests Definition Only
40-01-0700 Trunk Circuit Diagnostics Definition Only
40-01-0800 Monitor Definition Only
40-01-0900 Talk Definition Only
40-01-1100 Test Set Connections Definition Only
40-02-0000 Remote Trunk and Line Maintenance

40-02-0100 Remote Trunk Maintenance Definition Only
40-02-0200 Remote Office Test Line Definition Only
40-02-0300 Remote Line Maintenance FSD 40-02-0301
40-02-0301 Interfaceto Loop Test Systems - No-Test Trunk FSD 40-02-0301
40-03-0000 Local Office Test Lines

40-03-0100 100-Type Test Line Definition Only
40-03-0200 101-Type Test Line Definition Only
40-03-0300 102-Type Test Line Definition Only
40-03-0500 105-Type Test Line Definition Only
40-03-0600 Synchronous Test Line Definition Only
40-03-0700 Non-Synchronous Test Line Definition Only
40-03-0800 Permanent Busy Test Line Definition Only
40-03-1000 107-Type Test Line Definition Only
40-03-1100 108-Type Test Line Definition Only
40-04-0000 Outside Plant Test Lines
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Table 2-11. Trunk, Line, Special Service Crcuit Test (continued)
FEATURE NO. TITLE REFERENCE
40-04-0100 Dialable Cable Pair Locator Tone FSD 40-04-0100
40-04-0300 DTMF Station Test Circuit Definition Only
40-08-0000 Automatic Progression Trunk and Service Circuit Testing Definition Only
40-09-0000 Automatic Line Insulation Tests Definition Only
40-10-0000 System Line Insulation Test Definition Only
40-11-0000 Test Incoming Trunksin Tandem or Local State Definition Only
40-12-0000 Automatic Retest (Treatment) of Permanent Signals Definition Only
40-12-0100 Lines 5.2.2.3
40-12-0200 Trunks (False Seizures) 5.2.2.3
40-17-0000 Manual Testing
40-17-0100 Manual Test of Lines Definition Only
40-17-0200 Manual Test of Trunks Definition Only
40-18-0000 Treatment of Trunk with Machine-Detected Interoffice Irregularities
40-18-0100 Removal from Service of Trunkswith Machine Detected Interoffice Irregularities| Definition Only
40-18-0200 Sdl ective Suppression of MDIl Messages Definition Only
40-18-0500 Call Irregularitiesdueto Trunk Failures
40-18-0501 Detection, Reporting, Automatic Diagnostic, and Trunk Removal Safeguards Definition Only
40-18-0502 Trunk Error Analysis Definition Only
40-18-0600 Identification of Tip-Ring Reversals Associated with Spurious Answer Signals Definition Only
40-19-0000 Demand Listing of Trunk Numbers of a Specified Trunk Group Definition Only
40-20-0000 Print the Trunk-out-of-Service (TOS) List Definition Only
40-21-0000 Diagnosethe TOS List Definition Only
40-22-0000 Trunk Group - Remove from Service (Make Busy) Definition Only
40-23-0000 Trunk Group - Restore to Service (Make Idle) Definition Only
40-24-0000 Transmission Testing of Trunk Groups Definition Only
40-27-0000 Line Accessto TLWS Definition Only
40-28-0000 Multiple Trunk Test Capability Definition Only
40-29-0000 Trunk-to-Trunk Test Connection Definition Only
40-30-0000 Plug Up Listsfor Trouble Intercept Routing Definition Only
40-31-0000 Transmission Level Point Adjustment Definition Only
40-32-0000 Carrier Group Alarm (CGA) Definition Only
40-33-0000 In-Service Facility Performance Monitoring Definition Only

2.1.12 Adm nistrative Features

Adm nistrative features in LSSGR, Volune 1, Section 2,
shown in Table 2-12 shall be included in DSN sw tching
systens. LSSGR features not in Table 2-12 are consi dered
opti onal
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Table 2-12. Adnministrative Features

FEATURE NO. TITLE REFERENCE
45-01-0000 Data Base Management - Memory Allocation

45-01-0100 Assignments Sec9, 8.5.5.5
45-01-0200 Provisioning-Driven Memory Administration FSD 45-01-0200
45-01-0210 Memory Administration Channel Interface Definition Only
45-01-0300 Initialization and Growth Sec9,8.5.5.1
45-01-0400 Office Records Verification and Statistics Sec9, 85.5.3
45-01-0500 Backup and Recovery FSD 45-01-0500
45-01-0600 Program Alteration Sec 9. 8.6
45-01-0700 Interface to Centralized Database Management Centers Sec9.8.5.4
45-01-0800 Direct Terminal Interface for Data Change and Verify Sec9. 8.5
45-01-0900 Database I ntegrity and Security

45-01-0910 Database I ntegrity Sec9.8.5.5.7
45-01-0920 Database Security Sec9.8.5.5.8
45-02-0000 Monitoring of PDMA Area Sec9, 8.5.5.3
45-03-0000 Delayed Monitoring of PDMA Area Sec9, 8.5.5.2
45-04-0000 Printout of Call Forwarding Entries FSD 01-02-1401
45-05-0000 Teletypewriter Input and Output Definition Only
45-06-0000 Automatic Traffic M easur ements

45-06-0101 Event Measurement Sec9.8.2.2.1B
45-06-0102 Usage Measurement Sec9.8.2.2.1C
45-06-0103 Database Statistics Sec9.8.2.2.8
45-06-0200 M easur ement Applications

45-06-0201 Office Totals Sec9.8.2.2.2
45-06-0202 Component Measures Sec9.8.2.2.3
45-06-0203 Network Measures Sec9.8.2.24
45-06-0204 Subscriber Measures Sec9.8.2.25
45-06-0205 Validity Measures Sec9.8.2.2.6
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Tabl e 2-12. Admi nistrative Features (concl uded)
FEATURE NO. TITLE REFERENCE
45-06-0207 Local Point-to-Point Data Collection FSD 45-06-0207
45-07-0000 Service M easur ements
45-07-0100 Customer Access Service Measurements Sec9. 8.3.3B
45-07-0200 Maintenance Service Measurements Sec9.8.3.3D
45-08-0000 Service Measurements on Specia Studies Definition Only
45-09-0000 Traffic M easurement Output
45-09-0100 SPCS/OS Interface - EADAS Interface FSD 45-09-0100
45-10-0000 Networ k Administration Center (NAC) 1/0 Channel
45-10-0100 NAC Verification of Trandation Data FSD 45-10-0000
45-10-0200 System Status Information Retrieval FSD 45-10-0000
45-10-0300 Traffic Data Query Capability FSD 45-10-0000
45-11-0000 Verification of Traffic Schedules Sec9.824
45-18-0000 Network Traffic Management (NTM)
45-18-0100 Automatic NTM Controls Sec 16. 2.0
45-18-0102 Trunk Reservation Sec 16. 5.3.3
45-18-0105 Automatic Congestion Control (ACC) System Sec 16.5.3.1
45-18-0106 Automatic Call Gap (ACG) Message FSD 31-01-0000
Sec 16
45-18-0200 Manual Network Traffic Management (NTM) Controls
45-18-0201 Code Controls Sec 16, 6.3.1
45-18-0202 Trunk Group Controls Sec 16, 6.3.2
45-18-0300 Network Traffic Management Surveillance Data Sec 16, 2.3
45-18-0400 NTM OS/NE Interfaces Sec 16, 2.5
45-18-0403 SPCS/OS Interface - SPCS-EADAS/NTM Interface via EADAS FSD 45-18-0403
45-18-0450 An Alternative Implementation of and SPCSto NTM OS Interfaceviaan NDC | FSD 45-18-0450
0S
45-18-0500 Backup Network Traffic Management Capabilities Sec 16, 8.3

2.1.13 Reliability Features
Reliability features in LSSGR, Volune 1, Section 2, and

shown in Table 2-13 shall be included in DSN sw tching
systens. LSSCGR features not in Table 2-13 are consi dered
opti onal
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Table 2-13. Reliability Features

FEATURE NO. TITLE REFERENCE
46-10-0000 Frequency of Service Impairment

46-10-0100 Cutoff Calls Sec12,12.2
46-10-0200 Ineffective Machine Attempts Sec 12, 12.3
46-10-0310 Hardware Cutoff Rate Sec12,4.3,5.4
46-10-0410 Outage Frequency Measurements Sec12,7.2.2,9
46-20-0000 Downtime

46-20-0110 Individual Termination Hardware Downtime Sec12,4.2,5.1
46-20-0210 Multitermination Hardware Downtime Sec12,4.2,5.3
46-20-0310 Total Capability Hardware Downtime Sec 12, 5.3
46-20-0410 Downtime Performance Measurements Sec12,7.2.1,9-11
46-20-0600 System Oper ations Capability

46-20-0601 Control Sec 12, 10.6
46-20-0602 Visibility of Fault Sec 12, 10.7
46-20-0603 Diagnostic Capability Sec 12, 10.7
46-30-0000 ServicelLife Sec12, 2.2

2.1.14 Cutover and G owth Features

Cut over and grow h features in LSSGR, Volune 1, Section 2,
e 2-14 shall be included in DSN sw tching

shown i n Tabl

syst ens.
Tabl e 2-14. Cutover and G ow h Features
FEATURE NO.
50-01-0000 Online Growth Proceduresand Tests
50-02-0000 Automatic Board-to-Board Testing
50-03-0000 Skip Software Rel ease Capability
2.1.15 Billing and Conptroller Features

Billing and conptroller features in LSSGR, Vol une 1,

Section 2, shown in Table 2-15 shall
swi t chi ng systens.

consi dered optional .
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Table 2-15. Billing and Conptroller Features

FEATURE NO. TITLE REFERENCE
55-01-0000 Automatic M essage Accounting (AMA)

55-01-0100 Local Automatic Message Accounting Section 8
55-01-0400 AMA Teleprocessing Definition Only
55-01-0500 AMA Data Networking Definition Only
55-02-0000 AMA Recording for Special Studies

55-02-0200 Complaint Observing Section 8
55-02-0400 Subscriber Line Usage Section 8
55-03-0000 AMA Data for Billing Services

55-03-0100 Class of ServiceBilling Section 8
55-03-0200 ANA Detailed Record on Timed Message Unit (MU) Calls and Untimed Section 8
55-03-0300 Calling Area Assignments 5.3.2,Sec 8
55-03-0500 Directory Assistance Charging FSD 30-17-0000
55-03-0510 AMA Recording of ‘555’ Calls Section 8
55-03-0600 Freecalls 5.2.2.1E, Sec 8
55-03-0700 AMA Recording of Customer Evoked Vertical Services Definition Only
55-05-0000 Usage-Sensitive Billing Option on Normally Flat Rate Features Definition Only
55-06-0000 Verification of Billing Number Assignments Section 8
55-07-0000 AMA Records of WATS Calls Definition Only

2.2 Mlitary Unique Features (MJF)

The followng features are unique to DSN sw tching systens.
Call processing for these functions is described in Section 5
of this specification.

2.2.1 Milti-Level Precedence and Preenption (MPP)

The switch shall provide precedence |evels, designated zero
t hrough four, as shown in Table 2-16, with service preference
according to level. Precedence |level four will be used for
normal ROUTINE calls. Precedence |evel zero is the highest
| evel precedence.
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Tabl e 2-16. Precedence Level s

PRECEDENCE LEVEL (PL) PRECEDENCE

0 FLASH OVERRI DE
1 FLASH

2 | MMEDI ATE

3 PRIORITY

4 RCUTI NE

2.2.1.1 Description

The M.PP service applies to a domain only, i.e.,
subscri bers and the network and access resources that bel ong
to the domain. Connections and resources that belong to a
call froman M.PP subscriber shall be marked with a precedence
| evel and domain identifier and shall only be preenpted by
calls of higher precedence from M_LPP users in the sane donain.
The maxi mum precedence | evel of a subscriber is set at the
subscription tinme by the DSN network adm ni strator based on
the subscriber’s validated need. The subscriber may select a
precedence | evel up to and including the nmaxi num aut hori zed
precedence |l evel on a per call basis.

Precedence provides preferred handling of M.PP service
requests. It involves assigning and validating priority |levels
to calls and prioritized treatnment of M.PP service requests.

Precedence calls (M.PP calls that have a hi gher precedence
than the | owest | evel of precedence) that are not responded to
by the called party (e.g., call unanswered and/or
unacknow edged, called party busy with call of equal or higher
precedence, or called party busy and nonpreenptable) are
optionally diverted to a predeterm ned alternate party. This

alternate party shall be another valid network address. |If no
alternate party is selected by the called party, the treatnent
of these calls shall be the sane as a basic call; however, a

precedence call bl ocked indication will be sent to the calling
party for precedence calls that encounter busy with equal or
hi gher precedence conditi ons.

Preenption may take one of two forns. First, the called
party may be busy with a | ower precedence call which nust be
preenpted in favor of conpleting the higher precedence cal
fromthe calling party. Second, the network resources may be
busy with calls sone of which are of | ower precedence than the

JI EO Techni cal Report 8249

34



call requested by the calling party. One or nore of these
| oner precedence calls shall be preenpted to conplete the
hi gher precedence call. There are three characteristics of
preenpti on:

a. Any party whose connection was term nated (whether that
resource is reused or not) shall receive a distinctive
preenption notification,;

b. Any called party of an active call that is being
preenpted by a higher precedence call shall be required
to acknow edge the preenption before being connected to
the new calling party; and

c. Wien there are no idle resources, preenption of the
| onest of these | ower |evel precedence resources shal
occur.

A call can be preenpted any tine after the precedence |evel
of the call has been established and before call clearing has
begun.

2.2.1.2 Procedures

2.2.1.2.1 Invocation and Operation. - The precedence | evel
is selected by the subscriber on a per call basis. The
subscri ber nmay sel ect any precedence |evel up to and including
hi s maxi mum aut hori zed precedence | evel. The network at the
subscriber’s originating interface ensures that the sel ected
precedence | evel does not exceed the maxi mum |l evel assigned to
that nunber. Once set for a call, this precedence |evel
cannot be changed.

A call is automatically established as ROUTI NE unl ess a
hi gher precedence is dial ed.

2.2.1.2.2 (Qperation. - During a call setup, if there is a
shortage of a network resource, then the switch shal
determine if resources are held by calls of | ower precedence.
The switch can then rel ease the | owest of these | ower
precedence call (s) and seize the resources required to set up
t he hi gher precedence call. These resources include
interoffice circuits, channels, conference bridges, and
circuit-switched data circuits.

The preenption operation depends on whether the switch
needs to preenpt a conmmon network facility, such as an
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interswitch trunk that is currently being used by a different
subscri ber than the intended call ed subscriber or whether it
needs to preenpt a channel on the user access of the desired
cal |l ed subscri ber.

| f a common network facility is preenpted, all existing
parties are notified of the preenption and the existing
connection is imredi ately disconnected. The new call is then
set up using the preenpted facility in the normal nmanner
wi t hout any special notification to the new called party.

If a called user access channel is to be preenpted, both
the called party and its connected-to-parties shall be
notified of the preenption and the existing M.PP call shall be
i mredi ately cleared. The called party nust acknow edge the
preenption before the higher precedence call is conpleted.

The called party is then offered the new M.PP call.

After attenpting a precedence call, the served user shal
receive a distinctive alerting indication when the call is
successfully offered to the called party as a precedence call

2.2.1.3 Exceptional Procedures

I f the network cannot conplete a precedence call request,
the calling party should receive a bl ocked precedence
announcenent (BPA) or unauthorized precedence announcenent
(UPA) that the precedence call is unsuccessful. Possible
causes are:

a. the requested precedence level is not subscribed to;

b. equal or higher precedence calls have prevented
conpl eti on;

c. the dialed nunber is nonpreenptable; and

d. there are no idle network resources to nmake a connection
to the dialed nunber and the call ed subscriber bel ongs
to a network that does not support preenption.

If the called party subscribes to the option, a precedence
call should be diverted to the predeterm ned alternate party,
if the called party does not acknow edge preenption or does
not answer a precedence call (a call of precedence |evel 0-3)
before the response tinmer expires. The procedures for this
alternate party diversion are as defined for call forwarding
no reply. The nmechanismto prevent infinite diversions, wll
be the sanme nechanismutilized by call forwarding to prevent
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an infinite nunber of forwarding attenpts. In either of these
cases, if no alternate party has been specified by the called
party, the precedence alerting indication will be returned to
the calling party for the precedence call

In addition, a precedence call should be diverted to a
predeterm ned alternate party if the called party is busy on a
call of equal or higher precedence or is busy and
nonpreenptabl e. The procedures for this alternate party
di version are as defined for call forwarding busy. |[If no
alternate party has been specified by the called party, a
precedence call blocked notification will be returned to the
calling party for the precedence call

2.2.2 Comunity of Interest (CA)

The switch shall possess the capability of assigning a CO
to DSN custoners and users of the swtch.

2.2.2.1 General Treatnent

A CO is defined as a grouping of users who generate the
majority of their traffic in calls to each other. The CO may
be related to a geographic area or to an admnistrative
organi zation. The switch shall enploy translation of the
routing digit, destination address, and cl ass-of-service of
the originating station to either permt special privileges or
restrict calling privileges within a CO section of the
switching network. A mninmumof 10 CO groups shall be
provi ded.

2.2.2.2 Precedence Treatnent

CAO precedence treatnent limts the authorized precedence
| evel of a station according to the switching center code or
area code dialed. The station |line may be service-treatnent
mar ked to indicate one of two conditions. The first condition
aut hori zes the station to exercise a precedence | evel higher
than the | evel normally authorized. However, the increased
level is limted to calls within that station's established
CO groups. The second condition prevents the station from
usi ng a higher precedence |evel for calling any of the COs.
Thus, the station has authorized the sane precedence |evel for
all calls. Call detail recording shall record the escal ated
priority level.
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2.2.3 Preset Conferencing

Preset conferencing is an optional feature that may be
speci fied by the ordering departnent or agency in site
specific contracts, and nmay be inplenented via an external
conference bridge. DSN EO and MFS systens shall be able to
support conference bridges and the follow ng preset conference
requirenents. Preset conference shall be capabl e of being
initiated froma user's station by the generation of the
desired precedence | evel and the address that corresponds to
the desired preset list of conferees to be called. The
capability shall be able to provide for 10 sinultaneous preset
conference with up to 20 conferees per conference. Access to
preset conference equi pnent shall be by neans of one or nore
KNX codes assigned solely for this use. A preset conference
shal |l be established as foll ows:

a. The originating office shall screen the uni que KNX codes
by class of service to protect agai nst unauthorized
preset conference usage, and, where authorized, attenpt
the connection, either locally or by way of |STs. The
KNX conference codes shall be translated as vacant codes
on 10-digit calls.

b. The originator of a preset conference shall key the
digits KNX-XXXX. This address may be preceded by:
(1) A route code for choice of data-grade or voice-grade
circuits, in the form 1X- KNX- XXXX.

(2) Access digit and precedence digit for precedence
| evel treatnent, in the form 9P- KNX- XXXX, where P is
any digit 0-4.

(3) Both the route code and precedence |level in the form
of 9P- 1X- KNX- XXXX

c. Translation of the 7-digit address shall determ ne
routing to the appropriate switching center to obtain
conf erenci ng equi pnent .

d. At the appropriate switching center, the received address
shall be translated to determ ne the conference group and
the desired |ist of conferee addresses.

e. The nunber assignnments shall be made in accordance with
t he DSN nunbering plan (reference c).

f. 1f a called conferee's tel ephone is not answered,
automati c di sconnect is to take place within an
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adjustable interval of 15 to 60 seconds after a bridge
leg is first connected to the conferee |ine.

g. Oiginators of preset conferences shall have the
capability of adding up to five nonprogramed conferees
to the conference by sequentially keying each add-on
address and connecting the conferee to the bridge, by
hook flashing, dialing the potential conference and then
hook flashi ng agai n when the next conferee answers.

2.2.3.1 Conference Notification Recorded Announcenent

When the conference equi pnent receives the first off-hook
supervi sory signal froman answering conferee, conference
notification recording shall be applied, and shall continue as
an audi bl e signal to answering conferees and to the originator
until all conferees answer. The conference notification
recording shall automatically be renoved 2 seconds after the
| ast conferee answers, indicating, by such renoval, that the
conferees have all answered and that the conference is ready
to begin. The originator shall have the ability to renove the
conference notification recording and force the conference by
depressing the "A" or "#" key on a Dual Tone Multi -
Frequency(DTMF) instrunment. Forcing the conference,
prematurely, shall not interfere with attenpts to conplete the
connections to unanswered conferees, or to add-on new
conf er ees.

Where access to secondary and tertiary bridges are
necessary in a conference, arrangenents shall be nade so that
the conference notification recordings applied at each bridge
are not superi nposed.

a. Each bridge shall generate a notification recording that
is audible only to those conferees on that bridge.

b. When all conferees on a bridge have answered, the
conference notification recording shall be renoved
automatically fromthat bridge 2 seconds after the | ast
conf eree answers.

c. Wien the conference notification recording is renoved
automatically froma bridge, the notification recording
fromthe adjacent bridge, if still continuing, shall then
beconme audible to the originator and to the conferees on
the remai ning bridge(s).
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2.2.3.2 Conference Precedence Level

Al |l addresses shall be processed at a precedence | evel
equal to that precedence |evel dialed by the conference
originator. The preset conference equipnent, and all swtched
connections associated with the conference, shall be protected
fromseizure by calls at the sane or | ower precedence |evel as
that furnished in the address.

a. When a preset conference is initiated an idle bridge in
the desired conference group shall be seized and the
conference connections attenpted.

b. If all conference bridges are busy, ROUTINE conference
call attenpts shall be connected to "Line Busy" tone and
call attenpts at precedence |evels above ROUTI NE shal
reexam ne all conference bridges on a preenptive basis.

c. A conference bridge that is busy at the |owest |evel of
precedence stored for all units shall be preenpted for a
hi gher precedence conference call

d. Whien a conference bridge is preenpted, a 2-second burst
of preenpt tone shall be provided to the conferees on the
exi sting conference. The existing connections to the
bri dge shall be dropped, and the bridge shal
automatically send an on-hook signal to the associated
switch ports to permt the new connections to be
est abl i shed.

e. Wiere the requesting precedence level is equal to, or
| oner than, that of the existing conference, the
connection shall be denied and the caller shall be
provi ded a Bl ocked Precedence Announcenent ( BPA ).

2.2.3.3 Automatic Retrial and Alternate Address

O f-hook supervision shall be returned to the originator
from each bridge when all conferees have answered or when the
originator has forced the conference. |f answer supervision
is not returned fromany conferee |ocation, within an
adjustable interval of 15 to 60 seconds, one automatic retrial
shall be nade to the primary conferee address.

a. Conferees may be provided wth alternate addresses that
the switch shall try when the call fails to conplete to
the primary address.

b. If acall to a primary address fails to conplete within
two trials, the call shall be directed to an alternate
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address, if provided, and two call attenpts shall be nade
to the alternate address.

2.2.3.4 Bridge Rel ease

The releasing of primary, secondary, and tertiary bridges
shal |l occur as foll ows:

a. The primary bridge shall be rel eased when on-hook
supervision is received on the originating port of the
primary bridge or on all of the other conference bridge
ports.

b. I'f on-hook supervision is received on the originating
port of secondary or tertiary bridges, all subsequent
connections and equi pnent shall be rel eased.

c. A conference bridge shall be released after all attenpts
at call conpletion are made and no answers are received
on all ports.

d. Rel ease of conference bridges shall be such that it wll
be i npossible for the bridges to becone | ocked together.

2.2.3.5 Lost Connection to Conferee or Oiginator

|f a connection to a conferee is |lost, due to disconnection
or preenption, a distinctive disconnect signal, defined as a 1
second burst of conference di sconnect tone, shall be provided
to the conference originator. |If the originator is |ost or
preenpted, the bridge shall be held up | ong enough for a 2
second preenpt tone burst to be given to all conferees.

2.2.3.6 Secondary Conferencing

The switch shall provide the capability of secondary
conferencing, which is the ability to interconnect conference
bridges | ocated at separate DSN sw t ches.

a. Wien a conference is activated and two or nore of the
addressees require a secondary bridge, the address shal
be processed in the normal manner and directed toward the
of fice serving the secondary equi pnent.

b. The conference equi prent shall be designed so that it may
be used alternatively for primary or secondary
conf erences.

c. ldentical operational features, such as application and
renmoval of the conference notification recorded
announcenent, shall be provided for both primry and
secondary conferences.

2.2.3.7 Address Transl ati on
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Transl ation of the 7-digit conference address shall be as
foll ows:

a. The first three or five digits of the address shall be
translated to identify the specific destination nunbering
pl an area and swi tching center.

b. The first two digits of the four-digit |ine nunber may be
utilized to identify the switching center at which
conferenci ng equi pnent is |ocated.

c. The four-digit line nunber shall be translated to
i ndicate the particular preset conference arrangenent.

2.2.4 Nailed-Up Connections

Nai | ed-up connections are intended for special use,
providing a permanently established path through a switch for
either a network circuit (trunk) or a special service
facility. Nailed-up connections through a switching system
shoul d only be established where the wire center is not
supported with a Digital Patch and Access System ( DPAS)

Nai | ed-up connections shall provide the follow ng
functionality:

a. DSN switches shall provide the capability of
establ i shing nail-up connections through the swtch.

b. It shall be possible to establish a nail ed-up connection
between any two term nations on a DSN sw tch.

c. The nailed-up connections will be capable of providing a
direct interface to PCMtransm ssion facilities
termnating directly on the DSN switch at the standard
PCM 24 DS1 | evel of 1.544 Md/s and the PCM 30 | evel of
2.048 Mo/ s.

d. It shall be possible to establish a nailed-up connection
bet ween any anal og term nati on and any channel in any DS1
termnating directly on the swtch.

e. It shall be possible to establish a nailed-up connection
bet ween any two channels in any DS1 termnating directly
on the swtch.

f. Supervision received at on side of the nail ed-up
connection will be repeated at the other end. This
applies to analog-to-digital and digital-to-digital
connecti ons.
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g. Al nailed-up connections through the switch will be
nonitored by the normal maintenance routines to ensure
proper operating paths through the switch. In the event
that a PCM swi tching network fault affects a nail ed-up
connection, the systemw || automatically reconfigure the
connection around the fault.

h. The DSN switch will be capable of “nailing-up” at |east
10 percent of the switch’s circuits.

i. Nailed-up connections will not be preenptable.
2.2.5 Comon Channel Signaling System No. 7 (CCS7)

The CCS7 shall be used for DSN signaling. It shall be
conpatible with the U S. national signaling system No. 7 (SS7)
net wor ks based on the Anmerican National Standards Institute
(ANSI) T1.110-1992,T1.111-1992, T1.11la-1994, T1.112-1992,
T1.113-1995, T1.114-1992, T1.115-1990, T1.116-1990, and
T1.117-1991 standards and shall be capabl e of interworking
with International Tel econmunications Union -

Tel ecommuni cations(I TU-T) signaling system No. 7 (SS7)

1992/ 1994 Q 700 series recommendations. The CCS7 consists of
the follow ng ANSI comuni cati ons protocols: Message Transfer
Part (MIP); Signaling Connection Control Part (SCCP); | SDN
User Part; Transaction Capability Application Part (TCAP);

Moni tori ng and Measurenents; and Operation and Mi nt enance
Application Part (OVAP). These protocols shall provide the
capability necessary to neet DSN requirenents for | SDN based
services, circuit-switched call control, and signaling network
managenent. CCS7 requirenents fully incorporate the
appl i cabl e ANSI standard except where explicitly noted in
Section 6, Signaling.

2.2.6 DSN Nunbering and Dialing

Ref erence c establishes a standard nunbering systemt hat
serves all DSN users throughout the world in a uniform nmanner.
The nunbering plan includes area and switch codes assigned for
accessing the DRSN, U S. tactical switches, and the North
Atlantic Treaty Organization (NATO |VSN. The capability to
operate with the DSN nunbering plan shall be incorporated in
all switches introduced into the DSN. The DSN nunbering pl an
is designed to be interoperable with dialing options unique to
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t he European and Pacific theaters. |In addition, sufficient
capability and flexibility is incorporated into the DSN
nunbering plan to permt it to accommodate new DSN feat ures

wi t hout maj or nunbering plan changes. The DSN dialing plan is
addressed in Section 5, paragraph 5.3.3.

2.3 Advanced Intelligent Network (AIN)

DSN EO and MFS systens shall neet the AIN 0.1 requirenent
specified in Bellcore specification AIN 0.1 Switching System
Generic Requirenents, TR-NW-001284, March 3, 1992. Bellcore
AIN 0.1 requirenents are an inplenentation of the ITUT
Intelligent Network (IN) Capability Set nunber 1 described in
the I TUT 1200 series.

DSN EO and MFS systens shall have the capability of being
upgraded to neet the requirenents in Bellcore AIN Ceneric
Requi rements Switching Systens, GR-1298-CORE, January 7, 1996.
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Section 3
Subscri ber Access

Bel | core has reserved this section for subscriber access
features. Wen the section is added by Bellcore it will be
reviewed for use as part of the GSCR It is retained in the
GSCR for conformty with the LSSGR
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Section 4
Reserved for Future Use

Bel |l core has reserved this section for future use. It is
retained in the GSCR for conformty with the LSSGR
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Section 5
Cal | Processing

5.1 Ceneral

This section specifies the call processing requirenents of
DSN swi tching systens. It describes originating and
termnating calls involving individual |ines and DSN uni que

call processing associated with MJFs. Any feature,

capability, or service interactions with MJFs not specifically
identified in this GSCR or in the referenced standards shal

not prevent the conpletion or connection of a PRRORITY or

hi gher precedence call.

5.1.1 Relationship to the LSSGR

Call processing requirenents are based on the Bell core
LSSGR, FR- NWI- 000064, Section 5, and is organized simlar to
the LSSGR. Call processing shall neet the requirenent
specified in the LSSGR unl ess ot herw se specifi ed.

5.2 Call Treatnents

Call treatnents describe the interactions between a | ocal
swi tching systemand a line or trunk during call processing
and expl ai ns associ ated system actions required. The
treatnents are: origination, termnation, rel ease, and
interruption.

5.2.1 Oigination Treatnent.

Oigination covers processing a call fromthe detection of a
seizure until either the call is abandoned or conpl ete code
i nformati on has been received. DSN origination treatnent
shall be as specified in LSSGR Section 5, paragraph 5.2.1 and
al |l subparagraphs. |In addition the follow ng origination
treatnents are required.

JI EO Techni cal Report 8249

49



5.2.1.1 Oiginating Busy

The originating line or trunk shall be marked “originating
busy” when a seizure is recognized by the swtch. Calls in an
originating busy condition shall not be preenptable until
after the precedence digit is received.

5.2.2 Term nation Treat nent

Term nation covers processing a call from point at which the
system has received sufficient code information to determ ne
the destination until either the call is answered and a
transm ssion path is established, or until the appropriate
treatnment has been applied to calls that cannot be conpl eted.
DSN term nation treatnent shall be as specified in LSSGR
Section 5, paragraph 5.2.2 and all subparagraphs. |n addition
the followng term nation treatnents are required.

5.2.2.1 Busy or ldle Status
Li nes or trunks preenpted and marked for reuse shall be
mar ked busy at the precedence | evel of the preenpting call.

5.2.2.2 Ringing Signals

Ri ngback shall be furnished to the calling station
Ri ngback tones shall be able to be suppressed on sel ected
lines.

5.2.2.3 Intercept Facilities
Requi rements for unused dial codes will be described in site
speci fic contracts.

5.2.2.4 Announci ng Equi pnent

Announci ng equi prent for all systemrequired announcenents
(Advanced Intelligent Network (AIN), Custom Local Area
Signaling Services (CLASS), and | SDN) shall be provided.
Announcenent shall be variable in length with at |east 30
seconds of nessage tinme per announcenent. Announcenents shal
be recorded and changed by mai nt enance and operations
personnel w thout the use of vendor proprietary passwords or
proprietary equi pnment and sof tware.

5.2.3 Rel ease Treat nent

Rel ease treatnment is the actions that the switching system
shall take in response to disconnect signals when a call is in
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the talking state. DSN rel ease treatnent for reasons other

t han precedence and preenption shall be as specified in LSSGR
Section 5, paragraph 5.2.3 and all subparagraphs. Precedence
and preenption of DSN calls is detailed in GSCR paragraphs
5.3.4.7 through 5. 3. 4. 10.

5.2.4 Interruption Treatnent

Interruption treatnent is the response to requests for
interruption of a call in progress. DSN rel ease treatnent
shall be as specified in LSSGR Section 5, paragraph 5.2.4 and
al | subpar agr aphs.

5.3 Internal Call Processing Functions

Internal call processing functions include requirenments for
swi tched connection capabilities, class of service
information, code interpretation, screening, routing,
out pul sing code fornul ation, and overl oad contr ol
capabilities.

5.3.1 Connections

DSN swi tching systens shall provide switched service
connections as specified in LSSGR Section 5, paragraph 5.3.1
and it subparagraphs.

5.3.2 (dass of Service

DSN swi tching systens shall provide classes of service as
specified in LSSGR Section 5, paragraph 5.3.2 and it
subpar agraphs. DSN switching systens shall provide for a
m ni rum of 256 cl assmarKks.

5.3.2.1 Custoner C asses of Service

DSN swi tching systens shall provide classmarks to indicate
each separate privilege, restriction, or special instruction
for processing incom ng and outgoing calls.

5.3.2.2 Trunk C asses of Service

In addition to the types of trunk classes of service
specified in LSSGR Section 5, paragraph 5.3.2.2A, CCS7 shal
be used as the preferred nethod of signaling on I STs. CCS7
signaling requirenents are specified in Section 6.
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5.3.3 Code Interpretation

Code interpretation, also referred to as digit
interpretation, is the per-call process of anal yzing service
rel ated signaling informati on that acconpanies a service bid
at a network switching node. There are 4 types of code
interpretation required in DSN sw tchi ng systens:
user/custoner-di al ed codes, intersystemincom ng cal
destination codes, operator services feature interactions, and
mlitary unique feature codes.

5.3.3.1 Custoner-D al ed Codes

When accessing United States or international commerci al
carriers DSN switches shall pass the codes necessary to neet
the requirenents in LSSGR Section 5, paragraph 5.3.3.1
Digits used in the DSN dialing plan are specified in Reference
¢ which can be obtained from DI SA headquarters. D aling and
switch outpul sing codes in this GSCR are for infornational
purposes only. Users of this GSCR should refer to the | atest
pl an for recent changes. The DSN user and the switch shall be
required to dial the nunber of digits necessary to interface
wi th host countries that have dialing formats varying fromthe
dialing format shown in Table 5-1. The sw tch outpul sing
format on lines and trunks to the public sw tched network
(PSN) and ot her Governnment networks in the host countries
shall be indicated in the site specific contracts. Wen
processing DSN calls the switch shall interpret the dialed
digits as foll ows:

5.3.3.1.1 DSN User Dialing. - The switch shall be capabl e of
operating with the dialing format illustrated in Table 5-1,
DSN User Dialing Format. The parts shown in parentheses ( )
are not dialed by the DSN user on all calls.

5.3.3.1.2 Interswitch and Intraswitch Dialing. - Four-, 5-,
and 7-digit intraswitch dialing options as well as 7- and
10-digit interswtch dialing shall be supported by DSN
swi t chi ng systens.

a. Seven-Digit Dialing. Seven-digit dialing shall consi st
of using the seven digits of the switch code and |ine
nunber to establish either inter- or intraswitch calls
wi thin the sanme nunbering plan area. Nunber assignnents

JI EO Techni cal Report 8249

52



for this plan shall be of the form KNX- XXXX, where K, N
and X are as defined in Table 5-1. The specific KNX of
each switch will be assigned by D SA to preclude
conflicts with other switch codes. Access to the |loca
attendant shall be obtained by dialing 0. DSN ROUTI NE
seven-digit interswitch calls are initiated by dialing
the appropriate sequence of (1X) KNX- XXXX where the
digits are as defined in Table 5-1. DSN calls above
ROUTI NE precedence are initiated by the appropriate
sequence of 9P (1X) KNX- XXXX where P is the precedence
digit (0, 1, 2, 3, or 4). Access to other governnent
and/ or commrercial services is obtained by dialing 9
foll owed by the appropriate service digit(s).

b. Ten-Digit Dialing. - Ten-digit dialing shall consist of
using 10 digits conprising the area code, switch code,
and line nunber to establish interswtch calls where the
nunber plan area of the calling party is different from
t he nunber plan area of the called party.

5.3.3.1.3 Access Code. - The access code shall include the
access digit, followed by the precedence digit or the
service digit.

a. The access digit (e.g.,9) provides the indication to
the switch that the digits that followw Il indicate
either DSN call precedence, selected egress to the
services of other systens or networks, or selected
access to special DSN features, such as individual
trunk tests.

TABLE 5-1. DSN User Dialing Fornat

Precedence or

Access Service Digit Rout e Code Area Switch Li ne
D gi t Code Code Nunber
(N (Por 9 (1X) (KYX) KNX XXXX
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Wher e:

P is any precedence digit 0 - 4 and will be used on rotary-dial or 12-
button DTMF keysets.

is the service digit 5 - 9.
is any digit 2 - 8.
is any digit 2 - 9.
is the digit 0 or 1.
is any digit 0 - 9.

X<Z2ZXW0m

NOTE: (1) Digits shown in parentheses are not dialed by the DSN user on
all calls.
(2) The Access Digit plus the Precedence or Service Digit
constitute the Access Code

b. The precedence digit (0, 1, 2, 3, or 4) permts a DSN
user to dial an authorized DSN precedence | evel from
properly classmarked 12-button tel ephone instrunents.
When the 7-digit intraswitch dialing option is used,
it is not necessary to dial or key the precedence
access code for ROUTINE calls. The assignnent of
precedence codes is shown in Table 5-2.

c. The service digits, 5 through 9, provide information
to the switch to connect calls to governnent or public
t el ephone services or networks that are not part of
the DSN. The DSN switch will normally collect the
access code and all routing and address digits before
attenpting to route a call to prevent nunbering
anbi gui ti es between the access codes and the two digit
abbrevi ated dial codes. The assignnent of service
access codes is shown in Table 5-2.

5.3.3.1.4 Route Code. - The route code is a special purpose
DSN code that permts the custoner to informthe switch
of special routing or termnation requirenents. At the
present time, the route code is used to determ ne whet her
acall wll use circuit switched data or voi ce-grade
trunking. It may be used to disable echo suppressers and
cancelers, and override satellite link control. It is
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not necessary to dial a route code for voice calls if no
special features are required. The first digit of the
route code is a necessary part of the dialing plan to
informthe switch that the next digit, the route digit,
gi ves network instructions for specialized routing. The
route code assignnments are as shown in Table 5-3.

5.3.3.1.5 Area Code. - The area code indicates the
geographi cal part of the world or tactical unit
(nunbering plan area) in which a DSN user is assigned.
It is a 3-digit code of the form KYX assigned by DI SA and
is used only when addressing a user outside of the
originator's own nunbering plan area.

Tabl e 5-2. Precedence And Service Access Codes

1. Assignnents for rotary dial, 12-button tel ephone keysets are:
Access Precedence
Digit Digit
e.g., 9 0 DSN - FLASH OVERRI DE Pr ecedence
e.g., 9 1 DSN - FLASH Precedence
e.g., 9 2 DSN - | MVEDI ATE Precedence
e.g., 9 3 DSN - PRIORITY Precedence
e.g., 9 4 DSN - RQUTI NE Precedence
2. Assi gnnents for Service Access Codes are:
Access Service
Digit Digit
e.g., 9 5 Not Assi gned
e.g., 9 6 Not Assi gned
e.g., 9 7 Not Assi gned
e.g., 9 8 Not Assi gned
e.g., 9 9 Local Public Tel ephone Network (PTN)

5.3.3.1.6 Switch Code. - The switch code indicates the
| ocation of a swtching center wiwthin a nunbering plan area.
It is a 3-digit code (see Note 1 in Table 5-4) in the form KNX
assigned by DISA. This code nmust be dialed to address anot her
switch in the same nunbering plan area.

5.3.3.1.7 Line Nunber. - The line nunber is the switch
uni que DSN user station identification. It is of the form
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XXXX.  The |ine nunber groups cannot be assigned arbitrarily
for each switch. The |ine nunber group assignnents nust be
coordinated with the | ocal connecting tel ephone conpany or the
host nation Post, Tel ephone, and Tel egraph (PTT) and with

DI SA.

Tabl e 5-3. Route Code Assignnent

Rout e Code Rout e Code Use
10 Voi ce Call (default)
11 Crcuit Swtched Data
12 Unassi gned
13 Unassi gned
14 Unassi gned
15 Hotl i ne (off-hook) voice grade (switch inserted)
16 Hotline (off-hook) data grade (switch inserted)
17 Unassi gned
18 Unassi gned
19 Unassi gned

5.3.3.2 Intersystem Codes
Switch outpulsing information for Miulti-Frequency (MF) 2/6
signaling is shown in Table 5-4.

5.3.3.3 (Qperator Services Feature Interactions
DSN swi tches shall neet the requirenents in LSSGR Section 5,
par agraph 5. 3. 3. 3.

5.3.4 Screening

Before routing a call that is dialed froma user |ine, the
system shall be capable of determ ning routing functions from
class of service information associated with the line. DSN
swi tches shall be capable of perform ng screening functions as
described in LSSGR Section 5. Paragraph 5.3.4. In addition
DSN swi tches shall be capable of perform ng the follow ng
screeni ng functions.
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Tabl e 5-4. DSN Swi tch Qut pul sing

Address Digits

Precedence Rout e Area Switch Li ne
Digit Digit Code Code Nunber
[ KP] P X (KYX) KNX XXXX [ ST]
Wer e: Pis any digit 0 - 4.
Xis any digit 0 - 9.
Nis any digit 2 - 9.
Yis the digit 0 or 1.

Kis any digit 2 - 8.

KP is the key pulse tone for MF 2/6 signaling inserted

by the switch.

ST is the end of signhaling tone for M= 2/6 signaling inserted by
the sw tch.

NOTE 1. At selected locations, the switch code will be a 4-digit code of
the form KNX- N
2. Digits shown in parenthesis () are not present on all calls.

5.3.4.1 Community of Interest
DSN swi tching systens shall screen for CO treatnent as
described in Section 2, paragraph 2.2.2 and all subparagraphs.

5.3.4.2 Zone Restriction Servicing of Local Oiginators

Zone restriction shall be enployed in the DSN to prevent a
particular originator or group of originators from conpleting
calls to specified destinations (codes). A zone can consi st
of an area code, office code, or any conbi nation of these
codes. |If any area, specific code, service, or locationis to
be denied to even one user, the denial nust be acconplished by
zone restriction in the originating station's sw tching
center. Zone restriction as it applies in any one sw tching
center is independent of the zone restriction assignnents in
any other switching center. There shall be up to 100 zone
restriction tables. Each table shall be capable of up to 128
entries. There shall be a m nimum of 256 zone restriction
identities.

5.3.4.3 DSN Access Restriction
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Speci al off-net access lines shall be provided DSN access.
Calls arriving over these off-net access lines shall be
granted DSN access through an attendant and will be all owed
based on governnent established adm nistrative procedures.
Calls arriving over the DSN for extension to | ocal commerci al
networ ks or special off-network trunks will also be granted by
an attendant based on governnment adm nistrative procedures.

5.3.4.4 Precedence Signaling.

The DSN switch shall be capable of sending and receiving
precedence |level digits and route digits. The DSN switch
shal |l al so be capable of sending and receiving just the
precedence |level digits without the route digits when
signaling to DSN, DRSN, and tactical switches. The DSN sw tch
shal| be capable of extending calls to and fromtrunk and |ine
type circuits, forwarding the precedence digit and the 10-
digit address. Each DSN | ST or gateway trunk used in the cal
path shall be marked with the precedence level of the call in
pr ogr ess.

a. The DSN switch shall be capable of D al Pulse (DP), Dual-
Tone Multifrequency (DTMF), Basic Rate Interface (BRI)and
Primary Rate Interface (PRI) Integrated Services Digital
Network (1SDN) signaling to support precedence |evel and
route digit for I ST and gateway trunk signaling.

b. The DSN switch shall support Miltifrequency 2/6 (M- 2/6)
and Common Channel Signaling System 7 (CCS7). precedence-
| evel and route-digit signaling

The DSN switch shall be capable of receiving the precedence
| evel and route-code digits fromthe Iine and propagating the
digits along the call path. The switch shall mark each |ine
Wi th the precedence |evel of the call in progress.

5.3.4.5 Private Branch Exchange (PBX) Access Line

Preenption

| f an access line is needed to conplete a term nating
preenpting call, the DSN switch shall

a. Mark the access line "Preenpted for Reuse,” release the
line and, upon receipt of on-hook signaling, seize the
line and outpul se the dialed digits.
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b. Send preenpt tone to the access line handling the call in
progress to be preenpted for either a m ni numof 3
seconds or continuous tone until a disconnect signal is
received.

| f the access line is not needed to conplete the term nating
preenpting call, the DSN switch shall mark the access line
"Preenpted Not for Reuse,” and release the |ine when a
di sconnect signal is received.

5.3.4.6 MPP Interworking Wth O her Networks
The precedence | evel and domain of a call shall not be
changed when interworking with other MPP networks.

Calls fromnon-MPP users that enter a private network that
only supports M.PP calls shall be assigned a precedence |evel
and donmain identification at the network boundary and may be
preenpted within the private MLPP network. The resources of
the non- MLPP users that exist within the calling network are
not preenptable.

When a precedence call enters a network that does not
support the M.PP service, the call is treated as an ordi nary
call and does not cause preenptions. A network that does not
support the MLPP service is required, if technically possible
within the existing system to convey the paraneters of the
M.PP service (e.g., precedence |evel, domain, etc.) intact.
In this case, the network should pass themon with no action
taken. In other words, the network will not act on these
paraneters and pass themon transparently.

5.3.4.7 MPP Interaction Wth O her Services

The interaction of Custom Local Area Signaling Servces
(CLASS) and other station features wwth MJFs not specifically
identified in this GSCR or in the referenced standards shal
not prevent the conpletion of PRIORITY or higher precedence
cal |l s.

5.3.4.7.1 Call Waiting. - In the case of unavailability of
network resources, the call waiting and M.PP services do not
interact, that is, the preenption of the network resources
takes place regardless of the state of a call waiting service
on the call being preenpted or the call waiting service being
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subscribed to by the intended destination of the precedence
call.

In the case of no lines being available in the access trunk
of the called party, the interaction between the invocations
of MLPP and call waiting depends on the rel ative precedence
| evel s of the new incomng MLPP call and that of the | owest
precedence M.PP call at the called access as foll ows:

a. I|f the precedence level of the incomng call is higher
than that of the existing M.PP call, preenption shal
occur. If the called subscriber is nonpreenptable, cal
waiting shall be invoked. |If the incomng call is
PRIOCRITY or above, the precedence call waiting tone
(Table 6-1) shall be applied to the called party. If the
incomng call is ROUTINE, the standard call waiting tone
shall be applied to the called party;

b. If the precedence |level of the incomng call is the sane
as that of the existing MLPP call, call waiting shall be
invoked. If the incomng call is PRIORITY or above, the

precedence call waiting tone (Table 6-1) shall be applied
to the called party. |If the incomng call is ROUTINE
the standard call waiting tone shall be applied to the
call ed party;

c. If the precedence level of the incomng call is |ower
than that of the existing MLPP call, call waiting shal
be invoked. If the incomng call is PRRORITY or above,
the precedence call waiting tone (Table 6-1) shall be
applied to the called party. |If the incomng call is
ROUTI NE, the standard call waiting tone shall be applied
to the called party;

Note that the call waiting service may be used by an M.PP
subscriber in conmbination with the access resources non-
preenptable option. |In this case, a called user that is busy
on an MLPP call shall receive notification of an i ncom ng
hi gher precedence call w thout the | ower precedence call being
preenpted. As a result, the called user nmay either disconnect
or place the | ower precedence call on hold in order to accept
t he i ncom ng hi gher precedence call
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5.3.4.7.2 Call Hold. - A held call may be preenpted due to
a lack of network resources or channels at the held party’s
interface. The call is cleared and the served user, who
i nvoked the call hold service, will be notified of the
preenpti on.

For the case of nultiple termnals on an interface, an idle
channel that is reserved for a call held by another term na
may be seized in order to conplete a higher precedence call
In addition, an active channel that is reserved for a held
call may be preenpted and seized in order to conplete a higher
precedence call. 1In both cases, the held call is not |ost and
may be retrieved when a channel becones avail abl e.

5.3.4.7.3 Call Forwarding To a Busy Stati on. If the
incomng call is of higher precedence |evel than the
established call (or calls if three way calling is
established) at the busy station, all calls to the busy
station being called will be preenpted and the i ncom ng cal
will be established, i.e., the call forwarding service wl|l
not be invoked.

If the incomng call is of equal or |ower precedence |evel
than the established call, (or calls if three way calling is
established) at a busy station, the call-forwarding service
wi |l be invoked.

|f the called C? user, special C2 user, or other DSN user is
nonpreenptable (is not classmarked for preenption), the cal
forwarding service will be invoked regardl ess of the
precedence | evels of incomng calls and established calls.

The precedence |evel of calls is preserved during the
forwardi ng process, and the forwarded-to user may be
pr eenpt ed.

If call forwarding busy is activated by the called party and
the called party has specified an alternate party, the
forwardi ng procedure will be perforned prior to the alternate
party diversion. |If a precedence call is forwarded and is not
responded to by any forwarded-to party within a specified
period of tinme, typically 30 seconds, the call wll be
diverted to the specified alternate party. |If an alternate
party is not specified, and the forwarded-to party does not
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respond, the call will be routed to a programmed precedence
| evel deflection station nunber. |If a deflection station
nunber has not been specified, or if the deflection station
nunber does not answer, the call will be routed to an

att endant .

5.3.4.7.4 Call Forwarding - No Reply at Called Station.
The precedence | evel of calls are preserved during the
forwardi ng process, and the forwarded-to user nmay be
preenpted. Unanswered precedence calls will be diverted to
the alternate party if that option is subscribed to by the
called user. |If an alternate party is not specified and cal
forwarding is not responded to by the forwarded-to party, the
call will be routed to a programed precedence | evel
defl ection station nunber or, if none was specified or if the
defl ection station nunber does not answer, to an attendant.

5.3.4.7.5 Call Transfer. For a normal call transfer, the
precedence | evel of calls is preserved during the transfer
process. For an explicit call transfer, when two calls are
i nvol ved, each connection of the transferred call maintains
t he precedence | evel that it was assigned when that connection
of the call was established. Thus, a call that is established
t hrough an explicit call transfer may consist of two
connections at different precedence |evels.

5.3.4.7.6 Conference Calling. Al connections to the
conferees are processed at a precedence |evel equal to the
conference precedence | evel selected by the conference
controller for all connections to conferees on the conference
call. If a conferee is preenpted, the conference controller
is notified of the preenption. Wen the controller is
preenpted, all conferees are notified and the procedure is
foll owed as though the controller issued a "disconnect"”
request. Each connection of a call, resulting froma split
operation, will maintain the precedence |evel that it was
assi gned upon being added to the conference call

5.3.4.7.7 Crcular Line Hunting. G rcular line hunting
shall be inplenmented so that if no line is avail able and one
or nore existing calls are of |ower precedence |evel than that
of the incomng call, an existing call of the | owest
precedence | evel shall be preenpted.
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5.3.4.7.8 Three-Party Service. In mniml three-party

service, each call will have its own precedence |evel. Wen a
t hree-way conversation is established, each connection
mai ntains its assigned precedence |evel. Each connection of a

call resulting froma split operation, shall nmaintain the
precedence | evel that it was assi gned upon being added to the
t hree-way conversati on

5.3.4.8 Attendant Calls

| ncom ng DSN precedence calls to the attendant's |isted
directory nunber and incomng calls diverted to an attendant
shal |l signal the attendant by a distinctive, visual signal
indicating the precedence | evel and shall be placed in queue.

5.3.4.9 Precedence Calls to a Renmote Ofice

The DSN switch shall have the capability of extending calls
addressed to a renote switch over access lines to that swtch
on a nodified Precedence Network Inward Dial (PN D) basis.
Wth this nodified PNID operation, calls with a precedence
| evel higher than ROUTINE shall be initially extended to the
renote swwtch. The serving switch shall provide precedence
ringback to the calling party and nonitor the access line to
the renote switch for busy signal and answer supervision. |If
a busy signal is received or answer supervision is not
received wthin an adjustable tine period of 15 to 45 seconds,
the serving switch shall divert the call to the serving
attendant. |If answer supervision is received within the tine-
out interval, the serving switch shall renove the ringback
tone and cut-through. An option shall be provided to divert
the call to an appropriate recorded announcenment in |ieu of
the attendant. The nodified PNID operation shall be
sel ectable on a trunk group basis through the use of a
term nating classmark.

5.3.5 Routing

Routing on DSN sw tching systens shall conply with LSSGR
Section 5, paragraph 5.3.5 and it subparagraphs except as
nodified in the foll ow ng paragraphs.

5.3.5.1 OQutgoing Calls
LSSGR, Section 5, paragraph 5.3.5.2 is nodified to read:
“The system shall permt assignnent of at |east nine
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additional TGs as alternate routing paths for the destination
code requested.

LSSGR, Section 5, paragraph 5.3.5.2.B. 1, InterLATA Calls, is
an optional requirenent that can be specified in site specific
contracts.

LSSGR, Section 5, paragraph 5.3.5.2.B.3 Transitional Route
Arrangenment, is an optional requirenent the can be specified
in site specific contracts.

5.3.5.2 Corridor Calls
LSSGR, Section 5, paragraph 5.3.5.5, Corridor Calls does not
apply to DSN swi tching systens.

5.3.5.3 Primary and Alternate Routes

DSN swi tches shall be capable of providing call connections
over a primary route and nine (9) alternate routes to a DSN
destination. Each route shall have the capability of
including a mninmumof four (4) trunk groups or sub-trunk
groups for separately grouping various categories of traffic
such as voice, data, satellite , and terrestrial transm ssion.
Gateway switches shall be dual honmed with alternate routes.

5.3.6 Qutpul sing Code Fornul ation

Qut pul sing code fornul ation shall be acconplished in
accordance with LSSGR, Section 5, paragraph 5.3.6.

5.3.7 Trunk Selection (Hunting)

Trunk sel ection shall be perforned in accordance with LSSGR
Section 5, paragraph 5.3.7 and its subparagraphs. In
addition, route shall be capable of including both voice-grade
and data-grade trunk groups. The hunting sequence shall be
capabl e of being varied depending on the route. Hunt
sequences shall be capabl e of scanning data-grade trunk groups
for voice-grade calls. The hunting sequence shall be capable
of searching all trunks. The hunting sequence shall first
exam ne the route digit so that, for data calls only, data-
grade trunks will be searched and provide treatnents such as
echo cancel | er suppression. For voice-grade calls, all trunks
wi || be searched.
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5.3.7.1 Hunt Sequence for C assmarked Trunks

When the MFS provides a classmarked trunk to a DSN EQ, the
MFS shal | provide the hunt sequence defined below. The MS
shall route calls to classmarked trunks that have cl assmarks
to indicate the precedence level and calling area (PL/CA)
Calls shall not be conpleted over trunks that are classnmarked
at a PL/CA authorization |lower than that used to originate the
call. The hunt sequence is shown in Figure 5-1 where CAis
defined as one of five progressively wi der CAs (Al, A2, A3,
A4, A5) and PL is defined as one of five PLs (PLO = FLASH
OVERRI DE, PL1 = FLASH, PL2 = | MMEDI ATE, PL3 = PRICRITY, and
PL4 = ROUTINE. For calls above ROUTINE, the preenptive search,
as shown in Figure 5-1, shall begin on the primary route and
the proceed, if necessary, on all programmed alternate routes.

5.3.7.1.1 ROUTINE Calls. For ROUTINE calls, the switch
shall enploy a friendly search for an idle trunk on al
programed routes to the call destination. Failing to find an
idle trunk, the swtch shall provide a trunk busy tone to the
caller.
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PL = Dialed Precedence Level
CA =Dialed Calling Area

Y vy
Hunt for IDLE Classmarked Suc_ceed» Route call
IST for PL and CA

Does CA
offer maximum
possible calling

Does PL
equal maximum
possible
precedence level

PL =PL +1
CA =Dialed Calling Area

ISthisa
ROUTINE
Call?

TRUNK BUSY TONE Yes
Returned to call originator [€—————

} i
Hunt for Classmarked I ST classmarked

for PL and CA that is busy with the lowest | Succeed Preempt
precedence call of lower precedence level Route Call

than the dialed precedence level

Preemptive
Search """:

Does CA
equal maximum
possible
calling
area?

Does PL
equal maximum
possible
precedence level

PL =PL +1
CA = Dialed Calling Area

BLOCKED PRECEDENCE
ANNOUNCEMENT
Returned to call originator

Figure 5-1. Hunt Sequence for C assmarked | STs
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5.3.7.1.2 Precedence Calls Above ROUTINE. The switch shal
be capabl e of being programmed for two nethods of trunk route
sel ection for precedence calls above ROUTINE. The nethod used
shal|l be based on the route being searched and the KYX and/ or
KNX code dialed. 1In all nmethods, trunks shall be individually
tested for idle or busy conditions. |If preenption is
required, only a call of the | owest |evel of precedence |ower
than the dial ed precedence shall be preenpted.

1. Inthe first nethod, the switch failing to find an
idle trunk in the direct route, or any of the programmed
alternate routes for a precedence call, shall enter the
preenptive search. In the preenptive search, the switch shal
test the trunks, one by one, to determne if there are any
idle trunks in the direct route, and if so, shall select any
idle trunk in the direct route. |If no idle trunks exist, the
switch shall preenpt the call of the | owest precedence
observed during the idle trunk search, provided the precedence
of the call selected for preenption is |lower than the
precedence of the call being processed. Failing to conplete
the call on the direct route, the switch shall advance the
preenptive search to the first alternate route, and repeat the
process described above. Wen the switch is unable to
preenpt, it shall route a Bl ocked Precedence Announcenent
(BPA) to the caller. The switch shall be capable of varying
t he nunber of alternate routes searched based on the incom ng
route and the codes dial ed.

2. In the second nethod, the switch shall search for an
idle trunk in the direct route on a friendly basis, and then
on a preenptive basis, if noidle trunk is found on the
friendly search. Failing to conplete the call on the direct
route will cause the first alternate route to be searched
first on a friendly basis, and then preenptively. This
process shall be repeated for all subsequent routes. Wen the
switch is unable to preenpt, it shall route a BPA to the
caller. The switch shall be capable of varying the nunber of
al ternate routes searched based on the incomng route and the
codes di al ed.
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5.3.8 Internal Overload Contro

DSN swi tching systens shall performinternal overl oad
controls in accordance with LSSGR Section 5, paragraph 5.3.8
and its subparagraphs.

5.3.9 Essential Service Protection (ESP)

ESP shall be provided in accordance with LSSCGR Section 5,
par agraph 5.3.9,

5.3.10 Automatic Message Accounting (AWVA)

AMA shall be provided in accordance with LSSCGR section 5,
par agraph 5. 3. 10.

5.4 Switch Processing Tine

DSN swi t chi ng systens processing tinmes shall be in
accordance with LSSGR Section 5.6, GR 1364- CORE

5.5 DSN Routing and Nunberi ng

5.5.1 Ceneral

Ref erence c establishes a standard nunbering systemt hat
serves all DSN users throughout the world in a uniform nmanner.
The systemincludes area and switch codes assigned for
accessing the DRSN, U S. tactical switches, and the North
Atlantic Treaty Organization (NATO |1VSN. The capability to
operate with the DSN NP and the North American Nunbering Pl an
(NANP) shall be incorporated in all new DSN sw tches
i ntroduced into the DSN

5.5.2 Standard Directory Nunbers

Standard directory nunbers for the services listed in
Tabl e 5-5 shall adhere to the format and assi gnnents specified
and will allow a network call to reach that service.

5.5.3 Standard Test Nunbers

Standard test nunbers for test and mai ntenance capabilities
shal | adhere to the format and nunber assignnents listed in
Tabl e 5-6.

JI EO Techni cal Report 8249

68



5.5.4 Switch Code Assignnents

Switch code assignnents shall be made in accordance with
Ref erence c.

5.5.5 Base Services - Abbreviated Nunbers

The format 10X i s recommended where conflicts between DSN
route codes (1X) and base service nunber (1XX) exist. Wen

Tabl e 5-5. Standard Directory Nunbers

Call Type Nunber Assi gnnment
Local Attendant Service 0

At t endant Service

DSN KNX- 1110

PSN KNX- 1110

Chi ef Qperat or KNX- 1311

Weat her Announcer KNX- 1381

Ti me KNX- 1391

Troubl e Reporting KNX- 1611

Not e:

Kis any digit 2-8, Nis any digit 2-9, Xis any digit 0-9

7-digit intraswitch dialing is used, the switch nust be
programed in such a manner that after the 11X code is
received, and no additional digits are received within
approxi mately four seconds or after a # is dialed, the call
wll be treated and processed as a base service call. |If
additional digits are received wthin the 4-second tine
period, the call will be treated and processed as a DSN call

5.6 DSN Announcenents

The announcenents in Table 5-7 shall be used in association
wi th DSN swi tching systens. Each nessage will contain a
| ocation identification nunber to be provided by the
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Governnent. The switching systemw |l be as “Switch Nane and
Location.”

Tabl e 5-6. Standard Test Nunbers

Call Type Nunber Assi gnnment
MIliwatt Test KNX- 1021
Supervi sory and Signal Test KNX- 1031
Far End Transm ssi on and Noi se Test KNX- 1041

Di al Speed Test KNX- 1351
DTMF Test KNX- 1361

R ngback Test KNX- 1371

Li ne Check Test KNX- 1301
Loop Around Term nation KNX- 1061
Preenpti on Test KNX- 1071
Not e:

Kis any digit 2-8, Nis any digit 2-9, Xis any digit 0-9
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Tabl e 5-7. DSN Announcenents
Announcenent Condition Announcenent
An equal or higher Bl ocked Precedence Announcenent (BPA). “(Sw tch nane

precedence call is in

progr ess

and Location). Equal or higher precedence calls have
Pl ease hang up

(Switch nanme and

prevented conpl etion of you call
and try again. This is a recording.

Location.”

Unaut hori zed Precedence

I evel is attenpted

Unaut hori zed Precedence Level Announcenment (UPA)

“(Swi tch nane and Location). The precedence used is
not authorized for your line. Please use an

aut hori zed precedence or ask your attendant for
(Swi tch name and

assistance. This is a recording.

No such service or Vacant
Code

Location).”
Vacant Code Announcement (VCA). “Switch name and
Location. Your call cannot be conpleted as dial ed.

Pl ease consult your directory and call again or ask

your operator for assistance. This is a recording.

(Switch nanme and Location).”

Operating or equi pment
probl ems encount er ed

I sol at ed Code Announcenent (ICA). “(Sw tch nanme and
Location). A service disruption has prevented the
conpl etion of your call. Please wait 30 m nutes and
try again. |In case of energency cal

This is a recording.

your oper at or

(Switch nanme and Location).”

Precedence Access Threshol d
limtation

Precedence Access Limtation Announcenent. (PALA)
“(Swi tch nane and Location). Precedence access

limtation has prevented the conpletion of your

call. Please hang up and try again. This is a
recording. (Switch name and Location).”
Busy station not equi pped Busy Not Equi pped Announcenent (BNEA). “(Switch

for preenption

nanme and Location). The nunber you have dialed is

busy and not equipped for call waiting or

preenption. Please hang up and try again. This is

a recording. (Switch name and Location).”
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Section 6

Si gnal i ng
6.1 Ceneral

This section contains the signaling requirenents for DSN
swi tching systens. It is based on the Bellcore LSSGR, Section

6. The LSSCR uses the words “should” and “shall” to indicate
requirenments. The word “should” in the LSSGR is interpreted
as “shall” for the purposes of DSN GSCR

6.1.1 Battery Supplies and Internal Resistance

DSN switching systens shall neet the battery supplies and
internal resistance’'s requirenents specified in the Bellcore
LSSGR, Section 6, paragraph 6.1.1 and its subparagraphs.

6.2 Custoner Line Signaling

DSN swi tching systens shall neet the custoner line signaling
requirenents specified in the Bellcore LSSGR Section 6,
paragraph 6.2 and its subparagraphs except for DIMF signals in
paragraph 6.2.6.2. A Requirenents for nmulti-party service and
coin services are not applicable to DSN

6.3 |In-Band Signaling

DSN swi tching systens shall neet the in-band signaling
requirenents specified in DISA Crcular 370-175-13, DSN System
Interface Criteria.

6.3.1 Preenpt Signaling

Preenption shall be acconplished at the preenpting swtching
center by sending a neasured supervisory signal toward both
the calling and called stations. The supervisory pul ses shal
be recogni zed at each switch, causing disconnect of the
internmediate trunk circuits and the line circuits at each end.
Following circuit release, a preenpt tone of 440 + 620 Hz
shall be applied to each end-station. The preenpt tones shal
be introduced at a conposite |evel of -16 dBm neasured at the
zero transm ssion | evel point (TLP), and shall be maintained
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until a disconnect signal is returned to the switching system
The trunk or line which was sel ected for preenption is now
reused to serve the waiting precedence call. The preenpt
signals used in the DSN are shown in Figure 6-1. Four preenpt
signal s exi st dependi ng upon the on-hook or off-hook condition
of the circuit and the intended disposition. A conplete
description of the preenpt signaling can be found in DI SA

G rcular 370-175-13.

6.4 Control Signaling

DSN swi tching systens shall neet the control signaling
requirenments specified in DISA Crcular 370-175-13. Audible
tones shall be in accordance with Bellcore LSSGR, Section 6,
Table 6.4-C, and Table 6-1. Tone signals in Table 6-1 may be
substituted with other COIS signals provided that such
substitution results in a unique indication associated with
the identified function.

6.5 Common Channel Signaling Nunber 7

CCS7 shall be in accordance with Bell core LSSGR Section 6,
paragraph 6.5.1 and all its subparagraphs. Section 6 of the
Bell core LSSGR is an inplenentation of the ANSI T1.100 series
of standards. Exceptions to these standards are explicitly
noted in this section. DSN End O fice, Milti-Function, and
Tandem swi t chi ng systens shall be CCS7 Signaling Points (SP)

6.5.1 Overview

CCS7 shall be in accordance with Bellcore LSSGR, Section 5,
paragraph 6.5.1 which is conpatible with the U S. national
signaling systemNo. 7 (SS7) networks based on the nost
current ANSI T1.100 series of standards and shall be capable
of interworking ITU T signaling system No. 7 (SS7)networks.
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Figure 6-1. DSN Preenpt Signals

Answered Call; circuit to bereused.

Off-Hook

On-Hook

€— 328 - 363 ms ——»|

Off-Hook
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Unanswered call; circuit to be reused.
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Off-Hook

On-Hook
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Answered call; circuit not to be reused.

95- 105 ms

Off-Hook

On-Hook

— —Pr€E— 328-363ms———PE— —>
95- 105 ms

Unanswer ed call; circuit not to bereused .
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Table 6-1. DI SN Information Signals for EO and PBX
Si gnal Frequenci es Si ngl e Tone Conposite I nterrupt Tone On Tone Of
(Hz) Level Level Rat e
Audi bl e Ri ngback 440+ 480 -13 dBMD -16 dBnD 13 I mpul ses 1640 ms 360 ns
Precedence Call (M xed) per mnute
(1PM
Preenpti on Tone 440 + 620 -13 dBMD -16 dBnD St eady On
(M xed)
Call Waiting 440 -13 dBnD 6 | PM 100 £ 20 9700 ns
(Precedence Call) ms Three
Bursts
Conf erence Di sconnect 852 and 1336 -24 dBnD St eady On 2000 ns (per occurance)
Tone (Alternated at
100 s
i nterval s)
Cal | Forwardi ng 350 + 440 -13 dBnD -10 dBnD Three bursts 100 ns ON 100 nms OFF then
(M xed) st eady ON
Override Tone 440 6 | PM 2000 ns (foll owed by)
500 ns ON 7500 nms OFF
Camp On 440 -13 dBnD Single Burst 0.75 to 1
second
Alerting (R nging) Normal or Routine Cal
4-Wre Line 2-Wre 20 86V RM5 10 1 PM 2000 ns 4000 ns
Li ne
Alerting (R nging) Precedence Call
4-Wre Line 2-Wre 20 86V RM5 30 | PM 1640 ns 360 ns
Li ne
Conf erence 852 and 1336 -24 dBnD Alternate at 300 ns intervals

Noti ficati on Tone

6.5.1.1 CCS7 Network Structure.

The CCS7 networ k shal
managenent networ k t hat
network structure is a one-|evel
Tr ansfer

mul tiple mated pairs of Signal
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associ ated Signaling Points (SP) and signaling links in
accordance with ANSI T1.115.5. The CCS7 network structure is
shown in Figure 6-2. The CCS7 network consists of mated STP
pairs connected by “C Links”, these nated pairs may be grouped
into “quads” wth “B-Links”. STPs may be inpl enmented external
to the switches. The CCS7 design, including the nunber of
STPs, links and | ocations, shall be provided by D SA

STPs will host both ANSI/Bellcore GR-246-CORE and I TU-T
Recommendations Q 700 - Q716 link sets. STP's will also
i npl ement Gat eway Screening | AWBel |l core specification GR- 82-
CORE, Signal Transfer Point Generic Requirenent, 1996. The
Gateway Screening feature controls access to non- CCS7
networks, (i.e., LEC and |IC networKks).

6.5.1.2 CCS7 Network Access
DSN swi tching systens shall access the CCS7 network as
described in the foll ow ng paragraphs.

6.5.1.2.1 Signaling Links. CCS7 signaling |inks connect
network signaling elenments in a signaling network. The
signaling Iinks enconpass the level 2 functions specified in
ANSI T1.111. 3.

a. “A-Links” are the primary access signaling |inks that
connect SPs (switching systens) to an STP

b. “B-Links” connect nmated pairs of STPs into quads to
provi de redundancy and reliability in the signaling
net wor K.

c. “CLinks” connect two STPs into a mated pair

d. “E-Links” connect a SP (DSN switch) to a renoted STP
e. “F-Links” connect two SPs.

6

.5.1.2.2 Signaling Points. Al DSN sw tching systens shal
be a SP.

a. CCS7 SPs are origination, and destination points for
si gnal i ng nessages.
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Figure 6-2. CCS7 Backbone Network Architecture

<——> CLink Between Mated STP Pairs Signal Transfer Point (STP)

= B | ink Connecting 2 Sets of Mated STP Pairs

A Link Sianaling Poi
nalin 1N
------- E Link gnaling Foing

b. As a m ninmum each SP shall be assigned a unique
signaling point code for addressing signaling nessages.
All DSN sw tching systens shall have the Multiple Point
Code Capability ITAWw th Bell core LSSGR Section 6,
paragraph 6.5.1.4

6.5.1.2.3 Signal Transfer Point (STP). The STP serves as
the transfer point for CCS7 signaling nessages. STPs shal
meet Bel |l core GR-82-CORE, 1996 requirenents.
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6.5.1.3 CCS7 Protocol
CCS7 shall neet the protocol requirenents stated in Bellcore
LSSGR, Section 6, paragraph 6.5.1.3.

6.5.1.4 Miltiple Point Code Capability

DSN swi tching systens shall provide the nmultiple point code
capability as described in the Bellcore LSSGR, Section 6,
paragraph 6.5.1. 4.

6.5.1.5 Nunbering of Signaling Point Codes

The CCS7 nunbering of signaling point codes shall be as
specified in ANSI T1.111.8. The DSN neets the ANSI
requirenents for a |large network and has been granted a
net wor k code val ue of 241.

6.5.2 Signaling Link Characteristics.

DSN switching systens shall neet the requirenents in the
Bel |l core LSSGR, Section 6, paragraph 6.5.2 and its
subparagraphs. In addition, the foll ow ng requirenents shal
be net.

6.5.2.1 Error Detection and Recovery

In addition to the basic error detection requirenents in
LSSGR, Section 6. Paragraph 6.5.2.4, DSN sw tching systens
shall use the Preventive Cyclic Retransm ssion (PCR) Error
Correction nethod when a satellite path is used in a conbined
link. PCR may al so be used for terrestrial links in regions
where a satellite path is used as an alternate route.

6.5.3 Message Signal Unit Information Handling

DSN swi tching systens shall neet the Message Signal Unit
I nformation Handling requirenments in the Bellcore LSSGR
Section 6, paragraph 6.5.3 and all its subparagraphs except as
nodi fi ed bel ow.

6.5.3.1 Routing Label

CCS7 shall use the U. S. national |abel structure as
specified in Bellcore LSSGR Section 6, paragraph 6.5.3.1 which
is in accordance with ANSI T1.111.4. The network cl uster
menber subfield is assigned by the CCS7 Network Adm ni strator
to identify individual SP and STPs.
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CCS7 shall use the 8-bit SLS field in accordance with
Bel | ocre LSSGR, Section 5, paragraph 5. 3. 4.

6.5.4 Signaling Network Managenent

DSN swi tching systens shall neet the Signaling Network
Managenent requirenents in the Bellcore LSSGR, Section 6,
paragraph 6.5.4 with the foll ow ng excepti ons.

6.5.4.1 Signaling Link Changeback

DSN swi tching systens shall not use sequence contro
procedures to perform changeback. The |ast sentence of the
third requirenment in the Bellcore LSSGR Section 6, paragraph
6.5.4.3 is changed to read as foll ows:

“The SPCS shall use the tinme-controlled diversion
procedure.”

6.5.4.2 Signaling Network Congestion

In addition to the congestion control requirenents in the
Bel | core LSSGR, section 6, paragraph 6.5.4.8, DSN signaling
links and signaling link sets determ ne the network's overal
operability during network el enent congestion. Criteria for
the determ nation of CCS7 signaling congestion status shall be
as specified by ANSI T1.111.4, section 3.8 for U S. networks.
In case of congestion, Initial Address Messages (| AMs)
carrying FLASH or FLASH OVERRIDE calls shall be assigned the
hi ghest |evel, IMVEDIATE and PRIORITY calls shall be
assigned md-level, and ROUTINE calls shall be assigned | owest
| evel .

6.5.5 Noncircuit-Related Information Exchange - Signaling
Connection Control Part (SCCP)

DSN switching systens shall neet the SCCP requirenents in
the Bell core LSSGR, Section 6, paragraph 6.5.5 and its
subpar agr aphs.

6.5.6 Additional Procedures for Switch-to-Sw tch/ SCP TCAP
Messages

DSN swi tching systens shall neet the requirenents for
swi tch-to-switch/ SCP TCAP requirenents in the Bellcore LSSGR
Section 6, paragraph 6.5.6 and its subparagraphs.
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6.5.6.1 Transaction Capability Application Part (TCAP) -

Definitions and Functions of Transaction Capability (TC

OQperations, Paraneters, and Error Codes.

The CCS7 functions and encoding for the Qperation, Paraneter
and Error Code el enents used by the TCAP protocol shall be as
specified in ANSI T1.114.5.

6.5.7 Circuit-Related Information Exchange

DSN swi tching systens shall neet the requirenents for
Circuit-Related Informati on Exchange in the Bell core LSSGR
Section 6, paragraph 6.5.7 and its subparagraphs.

6.5.8 Switch Capacity

The link/termnal capacity of a DSN swi tching system as
wel |l as the nmenory capacity, shall be sufficient to allow for
up to 72 signaling links for direct routing of A-, E-, and F-
links as well as backup routing for all |inks. DSN network
managenent personnel shall be provided the capability to
engi neer normal and alternate link sets to handle the tota
message traffic.

6.5.9 Performnce

The DSN swi tch CCS7 systens shall neet the requirenents and
obj ectives stated in the Bellcore LSSGR, Section 6, paragraph
6.5.9 and its subparagraphs.

6.5.10 CCS7 Message Formatting

DSN CCS swi tching system shall use the nessage formatting
described in the Bellcore LSSGR, Section 6, Appendix A wth
the follow ng nodifications

6.5.10.1 Message Signaling Unit (MSU) Service Information.
Bel | core LSSGR, Section 6, Appendix A, paragraph A 2E
Service information octet is nodified as foll ows:

a. Service Indicator. Alisting of the service indicator
codes and their current CCS7 inplenentation status is
shown in Table 6-2.
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b. Subservice Fields. - The CCS7 shall use the network code
(10) as specified in ANSI T1.111.4. CCS7 nessages
originating and termnating within the CCS7 or anot her
network conformng to the ANSI standard shall al so be
coded with the national network code (10).

c. Message Priority. - Priority 3 is the highest nessage
priority code and is reserved for network managenent and
ot her messages critical to the performance of the MIP
Assignnment of priority levels to other nessages and user
parts shall be in accordance with the DSN specific
guidelines. DSN priorities shall not be changed if a
CCS7 call nust cross the network boundaries. However, it
is subject to bilateral agreenents negotiated wth other
network providers. The CCS7 Network Adm nistrator shal
have the ability to assign and change priority |evels for
messages of specific user parts within the CCS7 and to
agree with interconnecting networks for nessages that
enter and | eave the DSN

6.5.11 CCS7 | SDN User Part (1S-UP)

The |1 S-UP specifies the signaling functions, codes, and
procedures needed to provide services for circuit-swtched
voi ce and data services. CCS7 switching services shall neet
the requirenents in the Bellcore LSSGR, Section 6, Sw tching
System Generic Requirenents for Call Control Using the
Integrated Services Digital Network User Part, GR-317-CORE
except as nodified in the follow ng subparagraphs.

6.5.11.1 I S-UP Messages

CCS7 shall use the nessages in the Bellcore LSSGR, Section
6, GR-317-CORE, Appendix A In addition, CCS7 shall neet the
requirenments in ANSI T1.113.2 and T1.619a for nessages which
are not specified in the Bellcore generic requirenents.

6.5.11.2 |1S-UP Paraneters

CCS7 shall use the | S-UP paraneters specified in the
Bel |l core LSSGR, Section 6, GR 317-CORE, Appendi x B, except as
nmodi fied below. In addition, CCS7 shall use |S-UP paraneters
specified in ANSI T1.113.3 for paraneters not specified in the
Bel | core requirenents.
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6.6

DSN | SDN User to Network Signaling.

The objective of this DSN | SDN user-to-network signaling
specification is to provide digital out-of-band signaling on
an | SDN interface. The DSN | SDN user-to-network signaling
speci fication, which captures protocols under the unbrella of
Di gital Subscriber Signaling System No. 1 (DSS1), is intended
to provide a signaling protocol that will allow signaling over
an | SDN interface to support:

Table 6-2. Service |Indicator Codes

DCBA CCS/
0000 Signaling network management messages YES
0001 Signaling network testing and maintenance regular messages YES
0010 Signaling network testing and mai ntenance special messages YES
0011 SCCP YES
0100 Telephone User Part NO
0101 ISDN User Part YES
0110 Data User Part (call and circuit related messages) NO
0111 Data User Part (facility registration and cancellation messages)
NO

1000 MTP Testing User Part YES
1001 Spare
1010 Spare
1011 Spare
1100 Spare
1101 Reserved for DSN only use
1110 Reserved for DSN only use
1111 Spare

a. User access to DSN sw tches equi pped with the CCS7.

b. CGrcuit-swtched (CS) calls (both data and voi ce).

c. Suppl enentary services t hat include unique DSN feat ures.

d. Future DSN access signaling requirenents for other

net wor k services, including public and private network
interworking in intra- and inter-country environnents, as
applicable, and interoperability with other DoD NetworKks.
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6.6.1 Application

This section is the DSN switch standard for user-to-network
signaling over an ISDN interface. It specifies the interface
signaling protocol for application throughout the DSN and
defines the requirenents of the DSN user-to-network signaling
for exchangi ng i nformation between custoner prem ses equi pnent
(CPE), including term nal equipnment (TE) and PBXs, and DSN
network swi tches. The exchange of signaling informtion CPE
and DSN network swi tches shall be over the D-channel of the
| SDN i nterface. The D-channel may be used either for
associ ated signaling or non-associated signaling as defined in
Annex F of American National Standards Institute (ANSI)

T1.607. In-band information and tones sent over the B-channel
shal |l be allowed, when applicable. In the DSN host countries,
DSN connections may be nmade with public, private, and mlitary
CPE and networks. Protocol and/or signaling gateway
conversions shall be required in sone instances to provide the
desired DSN connections. Such translations shall be handl ed
on a case-by-case basis as detailed in site specific
contracts.

6.6.2 Related specifications

Thi s paragraph and paragraph 6.5 (CCS7) in conbination with
M L- STD- 188- 194 and ANSI T1.619a forma conpl ete set of
speci fications for the CCS7.

6.6.3 Conpatibility

This specification is aligned wwth the ANSI standards. The
| nternational Tel econmuni cations Union (1 TU) recomrendati ons
are used when necessary details (for outside Continental U S.
(OCONUS) applications) are not available in the ANSI
standards. The DSN user-to-network signaling shall conformto
the requirenents of the ANSI standards, except for unique
requirements of DSN features as specified in this GSCR

6.6.4 Physical Layer.

The DSN user-to-network signaling physical Layer
specification for the basic rate interface shall be ANSI
T1.605 and ANSI T1.601 or | TU Recommendation |.430 as required
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for OCONUS applications. The DSN user-to-network signaling
physi cal |ayer specification for the primary rate interface
operating at 1.544 negabits per second (Mps) shall be ANSI

T1.408. The DSN user-to-network signaling specification for
the primary rate interface operating at 2.048 Mops shall be
| TU Recomendation 1.431

6.6.4.1 S/T Reference Poi nt

For the basic rate interface at the S/T reference point,
B- channel s shall have the capability of either restricted or
unrestricted operation. The restricted capability is
necessary for backward conpatibility with networks that
support the restricted 64 kbps operation. The D-channel shal
have unrestricted capability.

6.6.4.2 Line Code

For the 1.544 Mops primary rate interface, the DSN user-to-
network signaling shall utilize the bipolar with 8-zero
substitution (B8ZS) |ine code, except where the follow ng
speci al arrangenents for maintaining a satisfactory density of
1s i s made:

a. By agreenent between the DSN Network Adm ni strator and
the user, a nethod referred to as zero byte tine slot
i nterchange (ZBTSlI) may be used to assure the necessary

1s density in the access channel. The ZBTSI format is
specified in the rates and formats standards (ANSI
T1.107).

b. Because nmuch of the existing equipnment in the DSN is
equi pped to handle the alternate mark inversion (AM)
line code, it may be utilized in the transition period
until the B8ZS line code is inplenmented network w de.

6.6.5 Data-Link Layer.

The DSN user-to-network signaling data-link |ayer shall be
as specified in the ANSI T1.602, |SDN - Data-Link Layer
Signaling Specification for Application at the User-Network
I nterface, which is a pointer docunent conpletely aligned with
the I TU-T Recomendati ons Q 920 and Q 921.
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6.6.5.1 Data-Link Connections

Poi nt -t o- poi nt, broadcast, and nultipoint data-link
connections shall be provided for DSN applications. The ANSI
T1. 602 depicts exanpl es of point-to-point and broadcast data-
link connections. Oher point-to-point applications of this
speci fication shall be allowed, such as the support of
multiple termnals at the user-to-network interface. A data-
link layer managenent entity shall be provided to support DSN
managemnent .

6.6.5.2 Peer-to-Peer Procedures of the Data-Link Layer

Wthin the DSN, peer-to-peer procedures of the data-Iink
| ayer shall follow the procedures described in the ANSI
T1.602, wth the additions provided in this paragraph. The
Net wor k Admi ni stration shall have the responsibility to
determ ne the system paraneter values on the DSN user-to-
network interface. These paraneters shall initially be set to
the default values of the ANSI standard. A neans is available
in Appendix IV of Q921 to change the assignnent of the system
paraneters wthin the range of val ues specified by the ANSI
standard. DSN term nal equi pnent shall support other val ues
of T200 to allow for multiple termnals on the user side,
together with satellite connections in the DSN user-to-network
transm ssi on.

6.6.6 Layer 3 DSN User-to-Network Signaling

The | ayer 3 protocols specify the nessages and i nformation
el enments, coding and formats, and procedures enployed on the
user-to-network interface in order to establish, nmaintain, and
term nate network connections across an | SDN

6.6.6.1 Layer 3 - Overview of Layer 3.

The overview of |layer 3 of the DSN user-to-network signaling
| ayer 3 shall be as specified in the ANSI T1.615. The ANSI
standard is consistent with the seven-layer nodel described in
| TU Recommendation |.320. ANSI T1.615 describes, in genera
terns, the D-channel |ayer 3 DSS1 functions and protoco
enpl oyed across an | SDN user-to-network interface.
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6.6.6.2 DSN User-to-Network Signaling for Grcuit-

Switched (CS) Bearer Service

The DSN user-to-network signaling | ayer 3 specification for
CS bearer service (or CS-Basic Call) shall be as specified in
the ANSI T1.607 for |ISDN primary and basic rate interfaces.
ANSI T1.607 is generally aligned with the | TU Recommendati on
Q 931 (to the extent possible) and covers U.S. unique
requi renents for CS-Basic Cal

6.6.6.2. 1 Sequence of Messages for DSN Circuit-Sw tched (CS)

Calls. Call establishnent involves SETUP, SETUP ACK, CALL
PROCEEDI NG ALERTI NG CONNECT, and CONNECT ACK nessages. The
PROGRESS nessage shall be used with interworking or with in-
band information and patterns to indicate the progress of a
call. A three-step call clearing phase shall use the

DI SCONNECT, RELEASE, and RELEASE COVPLETE nessages. The

m scel | aneous nessages - | NFORVATI QN, STATUS ENQUI RY (and
STATUS), and NOTIFY - shall be used for the purposes descri bed
in ANSI T1. 607.

6.6.6.2.2 Message Functional Definitions and Content. The
Layer 3 nessages used by the DSN user-to-network signaling for
CS connections shall be as specified by the ANSI T1.607 except
for nmessages nodified in the foll ow ng paragraphs.

a. SETUP Message. The SETUP nessage is sent by the calling
user to the network or by the network to the called user
toinitiate call establishment. DSN calls shall use the
setup nessage specified in ANSI T1.607. The Channe
I dentification, Calling Party Nunber (when avail able),
and Called Party Nunber are mandatory IEs. For an M.PP
call (invoking M.PP feature) on the DSN user-to-network
interface, the SETUP nessage shall include the Precedence
Level information elenment (IE). It shall also contain
ot her I Es such as the Business group (BG IE for the CO
feature when such uni que DSN features are required and
the Call identity IE (as defined in | TU Recommendati on
Q 931) for the MLPP feature. The Precedence Level and
M_.PP service domain (both contained in the Precedence
Level IE) and Calling Party Nunber (contained in the
Calling Party Nunber 1E), shall be used to mark the
circuit (identified in the Channel ldentification IE) to
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be preenpted as "reserved" for reuse by the preenpting
call when the LFB option is exercised on the DSN user-to-
network interface. Table 6-3 shows the SETUP nessage
content for an MLPP call; inportant differences fromthe
SETUP nessage in ANSI T1.607 are specified bel ow.

(1) Precedence Level Information Elenent (1E). The
Precedence Level 1E shall be as specified in ANSI

T1.619a. The Precedence Level IEis in the U S. national
codeset and conveys the precedence | evel of an M.PP cal
and the MLPP service domain and | ook ahead for busy (LFB)
i ndi cation for an MLPP subscriber. The placenent of this
| E which will be included in the SETUP nessage i s shown
in Table 6-3. A detailed description of this IEis found
in ANSI T1.619a.

(3) Channel ldentification Information Elenent (IE). The
Channel ldentification IE, contained in appropriate
signal i ng nessages, shall accomobdat e channel
identification for both 1.544 and 2. 048 Mops prinmary
rate interfaces, the latter for OCONUS equi pnent.
Additionally, this IE shall be included in the SETUP
message for the MLPP feature to mark the circuit.

b. NOTI FY Message. The NOTIFY nessage is sent by the user
or the network to indicate infornmation pertaining to a
call, such as user suspended. For the DSN user-to-
network interface, the NOTIFY nessage shall include a
Notification Indicator IEto indicate "call conpletion
del ay" when LFB query is invoked in conjunction with the
M_PP feature.
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Table 6-3. Setup Message For M.PP Cal |

M essage Type: SETUP

Significance: Globa

Direction: Both

Infor mation Element ANS| T1.607 | Direction | Type
Reference
Protocol Discriminatot 4.2 both M
Call Reference 4.3 both M
Message Type 4.4 both M
Repeat | ndicator 4.5 both O (Note 1)
Bearer Capability 4.5 both M (Note 2)
Channd Identificatiol 4.5 both M (Note 3)
Progress Indicator 4.5 both O (Note 4)
Network Specific Facilities 4.5 both O (Note 5)
Display 4.5 n-u O (Notes6 & 7)
Keypad Facility 4.5 u-n O (Note 8)
Signal 4.5 n-u O (Note 9)
Cadlling Party Numbe 4.5 both M (Note 10)
Calling Party Subaddress 4.5 both O (Note 11)
Called Party Number 4.5 both M (Note 12)
Called Party Subaddress 4.5 both O (Note 13)
Transit Network Selectior 4.5 u-n O (Note 14)
Lower Layer Compatibility 4.5 both O (Note 15)
High Layer Compatibility 4.5 both O (Note 16)
User-User 4.5 both O (Notes 17 & 18)
Locking Shift (Note |} 4.5 u-n O (Note 19)
Operator System Access 4.6 u-n O (Note 20)
Precedence Level (Note 1) both M

M = mandatory and O = optional elements.

General Note: Notes 1 through 20 and references of the ANSI T1.607 |E are not repeated
for thisfigure but still apply.

Note I: The Locking Shift IE to identify IEsin U.S. national codeset 5.

Notell: The Precedence Leve IEisin U. S. national codeset 5 and isdefined in ANSI
T1.6109.
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6.6.6.2.3 General Message Format and | nformation
El ements (1E) Coding. The guidelines specified in the ANSI
T1.607 shall be followed in this specification.

a. Application of Codesets wthin the DSN. The DSN uni que
|Es, if any, shall enploy the follow ng order of
preference in using the codesets:

(1) Codeset 0 - highest.
(2) Codeset 5.
(3) Codeset 6 - |owest.

b. Application of Information Elenents (1 Es) in the DSN.
The DSN user-to-network signaling protocol shall maxim ze
the use of codeset "00" (ITU standardi zed codi ng) and
codeset "10" (national standard) |IEs (when codeset "00"
is not possible). Follow ng are guidelines for the
speci fic use of such IEs in the DSN

(1) Called Party Nunmber Information Elenent (IE). The
Call ed Party Nunber IE, which identifies one called party
of a call, shall accomobdate the DSN nunbering plan. The
vari able I ength nunber digits paranmeter in the
information elenment may carry the area code, sw tch code,
and |ine nunber fromthe DSN nunbering pl an.

(2) Calling Party Nunber Information Elenment (IE). The
Calling Party Nunber IE, which identifies the origin of a
call, shall accommobdate the DSN WDNP as stated for the
Call ed Party Nunber |E.

(3) Keypad Facility Information Elenent (IE). The
Keypad Facility IE, which conveys ASCI| characters
entered by neans of a term nal keypad (when enpl oyed),
shall contain the digits entered by a DSN user.

(4) Channel Identification Information Elenment (1E) .

The Channel Identification IE identifies a channel within
the interface(s) controlled by the signaling procedures.
The channel nunber/sl ot map parameter within it
identifies the B-channel controlled by a particular
message. The follow ng two nethods of B-channe
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identification are available for use in the DSN. binary
channel nunber assigned to the channel and a slot map
that identifies the tinme slots used by the channel. The
paraneter shall be coded exclusively for one nethod
dependi ng upon the nunber/map paraneter information. Both
primary rate interfaces, 1.544 Mops and 2. 048 Mops, shal
be supported in accordance with the slot map in ITUT

Q 931.

(5) Transit Network Selection Information Elenent (IE) .
The Transit Network Selection IE identifies one requested
transit network. It may be repeated in a nessage to

sel ect a sequence of transit networks through which a
call nust pass. For exanple, the el enent nay be enpl oyed
in a SETUP nessage to specify one or a sequence of
transit networks (other than the user-assigned transit

net wor k) through which a call nust pass. |In the case of
the DSN user-to-network signaling, this IE shall be used
to specify the DSN or a network other than the DSN as a
transit network. (DoD networks and foreign PTTs are
exanpl es.)

(6) Cause Information Elenment (1E). The Cause |E shal
be in accordance with ANSI T1.619a.

(7) Signal Information Elenent (1E). The Signal IE
shall be in accordance with ANSI T1.619a. The signal
shall be included in the DI SCONNECT, PROGRESS, and SETUP
nmessages as appropriate for the M.PP feature.

(8) Notification Indicator Information Elenment (1E) .

The Notification Indicator IE, which indicates
information pertaining to a call, shall contain the
notification description code of "0 0 001 0 0" (value
4) for the MLPP feature to indicate to the calling user a
possi bl e call conpletion delay when an LFB query is

i nvoked in response to an MLPP call setup.

6.6.6.3 Suppl enentary Servi ces.
Thi s paragraph provi des DSN user-to-network signaling for
| ayer 3 protocols for |SDN supplenentary services.

Suppl enentary services shall be as specified in ANSI T1.610,
which is a pointer docunent to and aligned with I TU
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Recommendati on Q 932 except that the Keypad Facility |E shal
not be used in the network-to-user direction. The generic
procedures described in this GSCR shall be used in the DSN for
the invocation and operation of supplenentary services in
association with existing calls or outside any existing calls.
Application of these and |ayer 3 call control procedures to
DSN features are contained in Section 21 of this

speci fication.

The | S-UP nessages, which may be used to devel op procedures
for DSN | SDN features, shall be as defined in Section 5.1 of
Q 932 (for Feature Key Managenent protocol) and Section 7.1 of
Q 932 (for Functional protocol), in addition to those
specified in ANSI T1.607.

The information el enents, which may be used to devel op
procedures for DSN features, shall be as defined in Section
8.2 of Q932, and specified in ANSI T1.607.
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Section 7
Transm SsSi on

7.1 GCeneral

This section contains the generic transm ssion requirenents
applicable to DSN MFS and EO switching systens. This section
i s based on LSSCGR Section 7, TR-NW-000507, and follows the
sanme format.

7.1.1 Requirenents Term nol ogy

LSSGR Section 7, Transm ssion, describes three types of
requirenents: (1) Requirenent, (2) Conditional Requirenent,
and (3) bjective. DSN switching systens shall neet all LSSGR
requirenents. Conditional requirenents should be net when
possi bl e.

7.2 Transm ssi on Perfornance

LSSGR Section 7, paragraph 7.2 and the follow ng
subpar agr aphs di scuss transm ssion performance in terns of a
plan resulting in a | oss-noi se-echo grade of service rating.
While this section does not contain requirenents, the theories
di scussed do pertain to DSN

7.3 Transm ssion Loss Pl ans

LSSGR Section 7, Paragraph 7.3 and its subparagraphs di scuss
three types of network loss plans: (1) Via Net Loss, (2) Fixed
Loss, and (3) Loss Plan for Evolving Digital Networks. Since
DSN is evolving to an all digital environnent, the
requirenments for the Loss Plan for Evolving Digital Networks
shal | apply.

7.4 Loss Plan I nplenentation

DSN switching systens shall neet all the Loss Pl an
| mpl ement ation requirenments in LSSGR Section 7, paragraph 7.4
and its subparagraphs. D gital signal processing results in
the nodification of the bit streamtransported on digital
facilities. Since encrypted signals nmust not |ose bit
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integrity, digital signal processing shall not be used for
inserting loss wwthin the DSN. In |ocations where the use of
the Loss Plan for Evolving D gital Networks cannot be

i npl emrented, the Fixed Loss Plan detailed in DCAC 370-175-13
may be inplenmented by site specific contracts.

7.5 Switching SystemInterfaces and Connecti ons

DSN swi tching systens shall neet all the switching system
interface, |oop characteristics, and office cabling
requirenents in LSSGR Section 7, paragraph 7.5, and its
subpar agr aphs.

7.6 Transm ssion Measurenent Techni ques

DSN swi tching systens shall be capable of using the
techni ques for verifying conpliance with transm ssion
requi renments described in LSSGR Section 7, paragraph 7.6 and
its subparagraphs. DSN swi tching systens shall neet the
requirenents in paragraph 7.6 and its subparagraphs.

7.7 Performance Requirenents

7.7.1 General

DSN swi tching systens shall neet the requirenments in LSSGR
Section 7, paragraph 7.7 and all its subparagraphs unl ess
nmodi fi ed by the GSCR

7.7.2 Loss and Variability

DSN swi tching systens shall neet the requirenents for |oss
performance, |loss variability, and tracking error as specified
in LSSGR Section 7, Paragraph 7.7.2 and its subparagraphs.

7.7.3 Attenuation Distortion

DSN swi tching systens shall neet the requirenents for
attenuation distortion as specified in LSSGR Section 7,
Paragraph 7.7.3 and its subparagraphs.
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7.7.4 Noi se

DSN switching systens shall neet the requirenents for
C- Message Wighted Idle Noise, Signhal-to-Distortion Ratio, and
| mpul se Noi se as specified in LSSGR Section 7, Paragraph 7.7.4
and its subparagraphs.

7.7.5 |Input |npedance

DSN swi tching systens shall neet the requirenents for input
i npedance as specified in LSSGR Section 7, Paragraph 7.7.5 and
its subparagraphs. In addition to the Input |npedance at
Anal og Interfaces in Table 7.7-7 of the LSSGR t he i npedance
for an analog interface at an RSU (2 2 dB loss) is shown in
Table 7-1.

Table 7-1. Input |npedance (3 2 dB | oss)

Anal og Interface Ref erence | npedance Frequency Return Loss
Range (M ni num
LI or 4-Wre Trunk 900 ohns 200- 500Hz 14dB
RS
(RSU) +2.1 mcrofarad 500- 3400Hz 20dB
(® 2dB | oss)

7.7.6 Envel ope Delay Distortion

DSN switching systens shall neet the requirenents for
envel ope delay distortion as specified in LSSGR Section 7,
Paragraph 7.7.6 and its subparagraphs.

7.7.7 Linearity

DSN swi tching systens shall neet the requirenents for
over| oad conpression and internodul ation distortion as
specified in LSSGR Section 7, Paragraph 7.7.7 and its
subpar agr aphs.
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7.7.8 Single Frequency Distortion

DSN swi tching systens shall neet the requirenents for single
frequency distortion as specified in LSSGR Section 7,
Par agraph 7.7. 8.

7.7.9 Echo Path Del ay

DSN swi tching systens shall neet the requirenments for Echo
Pat h Del ay and Echo Path Del ay Advisory for 0-dB Connection
Loss as specified in LSSGR Section 7, Paragraph 7.7.9.

7.7.10 Tal ker and Listener Echo Control

Echo control in the DSN network shall neet the requirenents
in DISA Grcular DI SAC 370-175-13.

7.7.11 Longitudi nal Bal ance

DSN swi tching systens shall neet the requirenents for
Longi t udi nal Bal ance as specified in LSSGR Section 7,
Paragraph 7.7.11

7.7.12 Crosstalk

DSN switching systens shall neet the requirenents for
crosstal k as specified in LSSGR Section 7, Paragraph 7.7.12
and its subparagraphs.

7.7.13 Digital Inpairnments

DSN swi tching systens shall neet the requirenents Digital
Loss, Bit Error Ratio, Slip Rate, Jitter, and Fram ng as
specified in LSSGR Section 7, Paragraph 7.7.13 and its
subparagraphs. In addition DSN swi tching systens shall neet
the Bit Error Ration objective of no worse than one error in
10° pul ses specified in paragraph 7.7.13.2.

7.7.14 Conference Bridging Facilities

DSN swi tching systens shall neet the requirenents for
Conference Bridging Facilities as specified in LSSGR Section
7, Paragraph 7.7.14.
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Section 8

Aut omati ¢ Message Accounting (AMA)

8.1 Introduction

The AMA process in a switching system provides usage rel ated
data to performcustoner billing, studies on network usage,
and nessage detail recording. AMA recording requirenents
i ncl ude:
1. Data Generation
2. Bell core AVA Format (BAF)
3. AMA Data Retention
4. AVA Data Qut put
5. AMA Ti m ng
6. AVA Reliability and Quality
7. M scel | aneous AVA Requirenents
2

8. AMA Requi renents

DSN swi tching systens shall neet all the requirenents
specified in LSSGR Section 8. The follow ng LSSGR ANA
Condi tional Requirenents are required for DSN sw t chi ng
systens.

8.2.1 Settable BAF Fields

The settable fields in LSSGR Section, 8, paragraph 3.1.4,
Table 1, shall also include the Mlitary Call Detail Record
fields showm in Table 8-1.

8.2.2 Mnimm Retention Tine

Condi tional requirenents CR5-2 through CR5-11 are
requi renents for DSN swi tching systens.

8.2.3 Renovabl e Hardcopy Recordi ng

I f switching systens enpl oy nine-track tape for recording
AVA data the conditional requirenents in LSSGR Section 8,
paragraph 6.3.1 and its subparagraphs are DSN requirenents.
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Tabl e 8-1.

DSN AMA Settabl e Fiel ds

Day
Range 001 t hrough 366

Term nati on Feature Code
Def aul ts
Preset Conf erence

Ti me

Hour, M nute, second

Term nation Identification
Station Billing DN

Trunk Group ID

Trunk Menmber 1D

Consol e Local Directory Nunber
(bil'ling nunber)

Preset Conference Billing Nunber

Origination Type
4-Wre Subscri ber
DSN PBX Access Line
DSN Tr unk
DSN Preset Conference

El apsed Ti e

Answered Calls - Total
conversation time between parties
Unanswered Calls - total tinme the
outgoing trunk or line was seized.

Origination Feature Code
Def aul t
Preset Conf erence

Information Digits

call answered

called party disconnected
preenpted by a hi gher precedence

D al ed Precedence
FLASH OVERRI DE
FLASH
| MVEDI ATE
PRIORI TY
RQOUTI NE

Route Information Digit
Call preenpted

Voi ce Call

Data Cal |

Oigination ldentification
Station Billing DN
Trunk Group ID
Trunk Menmber 1D
Conf erence DN

Call ed Nunber Digits
Precedence

Rout e Code

Rout i ng

Addr ess

Term nation Type
4-Wre Subscri ber
DSN PBX Access Line
DSN Trunk
At t endant Consol e
DSN Preset Conference
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Section 9
Measurenents and Adm ni strati on

9.1 Introduction

This section specifies DSN switching systemrequirenents for
traffic nmeasurenents, service neasurenents, service
eval uati on, dat abase managenent, and generic program
alteration. Al requirenments and “desirable” features and
capabilities in Bellcore LSSGR Section 9, shall be included in
DSN sw t chi ng systens.

9.2 Traffic Managenent

DSN swi tching systens shall neet all the traffic measurenent
requi renents specified in LSSGR Section 9, paragraphs 8.2 and
its subparagraphs with the follow ng nodifications and
addi ti ons.

a. Paragraph 8.2.2.1 A - Usage data shall be collected in
terns of actual “seconds of use”

b. Paragraph 8.2.2.1 A - Usage scanning is not an acceptable
al ternative.

c. Paragraph 8.2.2.1 A - Usage data totals shall not be
estimated by a sanpling technique.

d. Paragraph 8.2.2.7 - The requirenents for Separations are
optional and will be included in site specific contracts
when requi red.

e. Paragraph 8.2.2.10 - Measurenents related to centralized
automated nessage accounting (CAMA) requirenents are
optional and will be included in site specific contracts
when requi red.

9.2.2.1 DSN Uni que Measurenents

The following MLPP trunk group netering nmeasurenent data
shall be collected for each of the precedence |evels above
ROUTI NE (PRI ORI TY, | MVEDI ATE, FLASH, and FLASH OVERRI DE)

a. Qutgoing Peg Count, Idle Search. Counts the nunber of
calls that attenpt an actual, physical search to find an
idle circuit on a trunk group or access line.
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b. Overflow, Idle Search. Counts the nunber of calls that
attenpt an actual, physical search of a trunk group and
fail to find an idle circuit.

c. Qutgoing Peg Count, Preenptive Search. Counts the nunber
of calls that attenpt an actual, physical preenptive
search to find either an idle or preenptable circuit on a
trunk group or access |ine.

d. Overflow, Preenptive Search. Counts the nunber of calls
that attenpt an actual, physical preenptive-search of a
trunk group and fail to find either an idle or
preenptable circuit.

e. Preenptions. Counts the nunber of calls conpleted on a
trunk group or access line by the use of preenption.

f. Incomng Peg Count. Counts the nunber of incom ng
sei zures by precedence |level. The incom ng peg count
shal | i nclude scorings due to preenptions in the M.PP
trunk group netering package. This will ensure the
validity of the follow ng equation when applied to a M.PP
trunk group between originating and term nating
desti nations:

Qut goi ng Peg Count Idle Search
- Overflow Idl e Search
+ Qutgoing Peg Count Preenptive Search
- Overfl ow Preenptive Search

= I ncom ng Peg Count

g. All Trunks Busy (ATB), Ofice Totals. The switch shall
provide the follow ng ATB registers at an office total

| evel :

(1) A count of the nunber of call attenpts froml ocal
line-to-local line receiving an ATB signal at the
of fice.
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(2) A count of the nunber of local |ine-to-trunk
originating DSN calls receiving an ATB signal at the
of fice.

9.3 Service Measurenents

Swi tchi ng system service neasurenents provide a swtching
systemview of the quality of network service provided. The
main goal is to identify those neasurenents needed to derive
the overall rate of user-perceived call failures, cal
i nconpletions and inability to access the switching system
DSN swi tching systens shall neet all the requirenments in LSSGR
section 9, paragraph 8.3 and its subparagraphs.

9.4 Service Evaluation

Swi tchi ng system service eval uation requirenents specified
in LSSGR section 9, paragraph 8.4 are optional for DSN
switching systens and nay be specified in site specific
contracts.

9.5 Database Managenent

DSN swi tching systens shall neet all the database managenent
requi renents specified in LSSGR Section 9, paragraph 8.5 and
its subparagraphs with the follow ng nodifications and
addi ti ons.

a. Paragraph 8.5.4 Access to the Database. In addition to
the renote centralized | ocations which shall have access
to switching system dat abases, DSN Regi onal Contro
Facilities shall have renote access to the database.

b. Paragraph 8.5.4.1 Dat abase Mai ntenance Access. A renote
dat abase mai nt enance channel shall be provided for DSN
Regi onal Control Facilities.

9.6 Ceneric ProgramAlteration

Alterations to switch generic progranms (software that is an
integral part of the switch and supplied by the switch vendor)
shall be altered by the vendor in accordance with the Bellcore
LSSGR, Section 9, paragraph 8.6 and its subparagraphs.
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Section 10
System Interfaces

10.1 Analog Interface.

DSN swi tching systens shall provide the follow ng anal og
i nterfaces.

10.1.1 Trunk and Gateway Trunk Circuits

The DSN switch shall provide analog trunk circuits that
interface to industry standard signaling and facility
arrangenents as described in DSN SystemInterface Criteria,
DCAC 370-175-13.

10.1.1.1 Conpatibility
The interface shall be fully conpatible with existing |ISTs
and gateway trunks and Section 6, Signaling.

10.1.1.2 Directionalization
Each | ST and gateway trunk shall be programmable to function
as a two-way, an incomng, or an outgoing trunk.

10.1.1.3 Electrical Characteristics
The interface shall be fully conpatible with the electrica
characteristics specified in GSCR, Section 7, Transm ssion.

10.1.1.4 Signaling
The MFS shall support trunk signaling as described in
Section 6, Signaling.

10.1.1.5 European Interfaces

The following interfaces are optional for DSN EO and PBX
switching systens but may be specified on systens which are
installed in the European theater. The interfaces are defined
in DISA Crcular 370-175-13.

a. 2280 Hz

b. Type Il and V E&M

c. Dual Frequency Signal Unit
d. 2-wire IKZ
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e. 2-wire HKzZ
f. 2-wire 50 Hz
g. 2-wire 25/50 Hz Ri ngdown

10.1.2 Operator, Directory Assistance, and Intercept Systens.

The anal og Operator System Trunk, Directory Assistance, and
I ntercept Systens interfaces in the Bellcore LSSGR Section
10, shall also be provided by DSN sw tchi ng systens.

10.1.3 Access Line Interface

DSN swi tching systens shall provide 4-wire access |lines and
2-wire station lines as described in DCAC 370-175-13.

10.2 Digital Interfaces.

The DSN switch shall provide digital interfaces that
interface to industry standard signaling and facility
arrangenents as described in DCAC 370-175-13.

10.2.1 Encoding

Conversion fromA [ aw to nmu=255 | aw encodi ng shal |l be
supplied for all nailed termnation between PCM-30 and PCM 24
facilities in accordance with I TU T Reconmendations G 711 and
G 802.

10.2.2 Digital Line Interface

The MFS and EO shall be capable of providing direct digital
interface to user lines. Digital interfaces shall support
both BRI and non-BRI services.

10.2.2.1 Non-Basic Rate Interface (BRI) Lines
DSN swi tching systens shall support direct digital |ine
interface over 2-wire | oops as follows:

a. Asynchronous. The MFS, TS, and EO shall support ful
dupl ex asynchronous digital data transfer at data rates
of 2.4, 4.8, 9.6, 16, 19.2, and 28.8 kbps.
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b. Synchronous. The MFS, TS, and EO shall support ful
dupl ex synchronous data transfer at data rates of 32, 56,
or 64 kbps.

10.2.2.2 BRI Lines
DSN swi tching systens shall be capabl e of supporting | SDN\
BRI interface as specified in DCAC 370-175-13.

10.2.3 Trunk and Access Line Conbi nati ons

The digital interface shall be capable of accommodati ng both
trunks and access lines in any conbination within a 1.544 Mops
PCM 24 or 2.048 Mops PCM 30 group.

10.3 Support System Interface Protocol

Qperating systens are use to provide centralized support for
mai nt enance and adm nistration of switching systens. The
interface between DSN sw tching systens and t he Gover nnent
operation, adm nistration, maintenance platformshall use the
X. 25 protocol in accordance with the Bellcore LSSGR, Section
10, paragraph 10. 3.

10.4 Switch Cross-Connection Systens

The interconnection of distribution franmes (DFs) and digital
cross-connect franes shall be in accordance with the Bellcore
LSSGR, Section 10, paragraph 10.4. |In addition digital cross-
connect frames in the European theater nust provide E-1 (2048
Mops) Eur opean i nterfaces.

10.5 Commerci al Access Lines

DSN swi tching systens may provide an interface to the |oca
comrerci al tel ephone exchange. This interface may be 4-wire
or 2-wire as specified by site specific contracts. Signaling,
supervision, and electrical characteristics shall be in
accordance with host nation practices. European commerci al
interfaces will normally be ITU T defined PRI at 2.048 Mops.
The anal og interfaces defined in DCAC 370-175-13 al so apply on
a site specific basis.
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10.6 Tactical Interface

When required by the site specific contract, the switch
shall interface with tactical swtches as specified in DCAC
370-175-13.

10.7 DRSN Interface

When required by the site specific contract, DSN DRSN
interfaces are inplenmented using the foll ow ng nethods:

a. DSN to DRSN RED Switch. The DSN switch is connected
to the DRSN RED switch via a Secure Tel ephone Unit,
nmodel 3R (STU-I11/R) termnal term nated on the DSN
M-S or EOon a 2-wire station |ine.

b. DSN to DRSN BLACK Switch. The DSN switch is connected
to the DRSN BLACK switch via either an analog 4-wire
E&M trunk or digital trunk

10.8 North Atlantic Treaty Organi zati on (NATO
Initial Voice Switched Network (1 VSN) Interface

The DSN-NATO | VSN i nterface, when required by the site
specific contract, shall be inplenented as specified in DCAC
370-175-13.

10.9 Release Link Trunks (RLTS)

RLT circuits shall be provided for use with the centralized
attendant service (CAS) capability. The swtching system and
t he attendant subsystem shall be capabl e of generating and
responding to all signaling and supervision necessary for
proper RLT operation. Qher nethods may be utilized to
support all of the features of CAS. The comon user trunks
shal|l be used for access to and egress fromthe CAS for all
Swi t ches.

10.10 Synchronous Optical Network (SONET) Interface

Wth the rapid growth of optical fiber transm ssion
facilities, it is appropriate to describe the generic
requirenments for a high capacity SONET digital switch
interface. When a SONET interface is specified in site
specific contracts for DSN switching systens it shall neet the
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generic requirenents specified in the Bellcore LSSGR, Section
10, Technical Reference TR-TSY-000782, SONET Digital Swtch
Trunk Interface Criteria. In the European theater optical
fiber interfaces supplied by comercial carriers neet ITUT
Recommendati on G 707. General Aspects of Digital Transm ssion
System - Synchronous Digital H erarchy Bit Rates, 3/93.
Synchronous Digital H erarchy (SDH) |evel one (SDH 1) and the
OC-3 rate use in the United States are equival ent.

10. 11 Synchroni zation

The primary reference for DSN synchronization is the d oba
Positioning System (GPS/ CDS-10) or a primary source traceabl e
to a Stratum1 clock. Also, DSN sw tching systens shall be
capabl e of generating an internal reference clock and be
capabl e of synchronizing with the DSN or public sw tched
networ k connected via digital signal 1 (DS1) digital
transm ssion facilities. In the European theater ITUT E-1
signal may be used for external synchronization. At selected
| ocations, the switch shall be capable of serving as master in
a master-slave relationship with other swtching systens

10.11.1 Timng Mdes

DSN swi tching systens shall neet the tim ng node
requi renents specified in the Bellcore LSSGR, Section 10,
GR-518- CORE, paragraph 18. 1.

10.11.2 Internal C ock Requirenents.

DSN switching systens shall neet the internal clock
requirenents specified in the Bellcore LSSGR, Section 10,
GR-518- CORE, paragraph 18.2. In addition the follow ng
requirenents shall also be net.

10.11.2.1 Fast (Acquisition) Mde

An operating condition of a slaved clock in which it is
| ocked to an external reference and is using time constants
that are altered to quickly bring the local oscillator’s
frequency into approxi nate agreenent with the synchroni zation
reference frequency.
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10.11. 2.2 Normal (Tracking Mode)

This is the normal operating condition of a slaved cl ock.
The clock is locked to an external synchronization reference
and is using its normal tinme constants.

10.11.2. 3 Initial Cock Configuration

Regardl ess of the timng configuration at system cut-over,
the installed switch shall include all equipnment necessary to
permt operation using an external timng reference.
Provi sions shall be nmade to connect directly to a | oca
station clock and indirectly, through DS1 or E-1 facilities,
to a renote timng reference.

10.11. 2.4 External Reference Source Sw tchover

When configured for external synchronization, the DSN sw tch
shal | be capabl e of maintaining synchronization in the event
excessive slip rate is detected or the primary timng
reference is lost. Automatic swtchover to two alternate
sources shall be provided in the foll ow ng order

a. To a designated alternate timng reference if avail able.
b. To the DSN switch internal clock

10.11.3 Synchroni zation Performance Criteria

DSN switching systens shall neet the synchronization
requi renents specified in the Bellcore LSSGR, Section 10,
GR-518- CORE, paragraph 18.3. In addition the follow ng
requirenents shall also be net.

10.11.3.1 Synchroni zation During Abnormal Operating
Condi ti ons
The DSN switch shall be capable of assuring satisfactory
performance of the system clock and synchroni zati on equi pnent
during the foll ow ng abnormal operating conditions described
in the LSSGR
a. DS1 | oss of signal.
DS1 out of frane conditions.
Frequency offset.
Phase st ep.
Excessive jitter.
Fast start tinme-out.

U

JI EO Techni cal Report 8249

108



g. Hardware faults.
h. End of range indications.

10.11.3.2 Satellite Transm ssion

Synchroni zation will be supported by data buffers that are
either built into the transm ssion equi pnent or are separate
stand-al one units when termnating satellite derived
transm ssion. Stand-alone buffers will accomobdate = 10 ns
path delay variation of satellite transm ssion at a data rate
of 1.544 Mbops.

10.12 Integrated Digital Loop Carrier (I1DLC

DSN swi tching systens shall interface with I DLC equi pnent in
accordance with Bell core GR 303-Core.
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Section 11
Servi ce Standards

This section describes the performance requirenents for cal
processing in a DSN switching system The service standards
are expressed in terns of blocking and delay requirenents that
apply to the entire switching system

11.1 General

DSN switching systens shall neet the service standards in
the Bellcore LSSGR, Section 11, as nodified by the foll ow ng
par agraphs. The performance requirenents in this section are
overall systemrequirenents. They apply to systens with
di stri buted processing and nodul ar architectures, tine
di vi sion and space division switches and include the effects
of any pair-gain techniques.

11.2 Busy Hour Criteria

11.2.1 Traffic Load

DSN switching systens shall use the Average Busy Season Busy
Hour (ABSBH) defined in the LSSGR, Section 11, paragraph
11.2.1.2, in determning the | oad on DSN sw tches. Data used
to determne the load wll be provided with site specific
contracts.

11.2.2 Definitions

The definitions for the types of criteria, network services,
di al tone delay, service circuits, and renote swtches and
nodul es are in the LSSGR, Section 11, paragraph 11.2.2.

11.2.3 Busy Hour Service Standards

DSN swi tching systens shall neet the busy hour service
criteria in the LSSGR, Section 11, paragraph 11.2.3 and Tabl e
11-A. In addition the follow ng service standards shall be
net .
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11.2.3.1 G ade of Service

The end-to-end grade of service (GOS) objective are based on
the total traffic at each precedence |level. The GOS indicates
the proportion of calls, usually during the busy hour, that
cannot be conpl eted because of limts in the call handling
capacity of one or nore of the network elenents. The GOS is
the expected probability of calls not being conpleted. The
notation P.10, for exanple, indicates that 10 percent of the
calls will not be conpleted (10 out of 100 calls). Table 11-1
shows the DSN end-to-end GOS for all call types.

Tabl e 11-1. DSN G ade-of - Servi ce Qbjectives

Precedence Level I ntra-Theat er I nter-Theat er
FLASH OVERRI DE Non- Bl ocki ng Non- Bl ocki ng
FLASH Non- Bl ocki ng Non- Bl ocki ng
| MVEDI ATE P. 09 P. 07
PRICRI TY P. 09 P. 07
ROUTI NE P. 09 P. 07

11.2.3.2 Access to Recorded Announcenents

DSN swi tching systens shall be equi pped with sufficient
access capacity to each recorded announcenent to permt calls
to be connected wth a delay not to exceed 5 seconds.

11.2.3.3 Trunk Tandem Del ay.

Several delays occur in the tandem ng of a call which
contribute to network delays. The follow ng delays will not
be exceeded in 90 percent of all calls during average busy
season busy hour.

a. Trunk Sei zure Delay. Trunk seizure delay occurs in
in-band signaling fromthe tinme a connected switch seizes
a trunk until the switch acknow edges the sei zure which
all ows signaling to proceed. This delay of the
acknow edgnent shall not exceed 0.1 seconds.
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b. Switch Processing Delay. Upon receipt of signaling
information the swtch selects an idle path in the
correct route and sends a trunk seizure to the distant
switch. The tinme fromthe receipt of signaling until the
trunk seizure shall be less than 0.1 seconds.

c. Signaling Delay. Once the distant switch acknow edges
the trunk seizure, the switch shall begin signaling
within 0.1 seconds.

11.3 Non-Traffic Sensitive Criteria

DSN swi tching systens shall neet the criteria for post
di al i ng del ay, answer supervision delay, cutoff calls, and
ineffective attenpts as defined in the LSSGR, Section 11
par agraph 11. 3.
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Section 12

Reliability

12.1 Introduction

This section contains the generic hardware reliability
nodel ing requirenents and field reliability performance
requirements for DSN switching systens. The reliability
requi renents are based on the Bellcore LSSGR, Section 12. Al
requi renments and obj ectives of LSSGR Section 12 shall be net
by DSN switchi ng systens.

12.2 Application of Reliability Criteria

The reference switch for the reliability requirenents is a
typical EO switch containing | SDN BRI and PRI user interfaces
and rel ated subsystens as well as non-1SDN |ines and rel ated
subsystens. Tandem swi t ches, and conbi ned EQ't andem swi t ches
are al so covered by this section.

12.3 Hardware Reliability Mdeling Methods

The DSN swi tchi ng system supplier shall provide the hardware
reliability predictions in the Bellcore LSSGR, Section 12,
paragraph 3 and its subparagraphs, using the Bellcore nodeling
met hods.

12.4 Hardware Reliability Paraneters
Hardware reliability paraneters are defined in the Bellcore
LSSGR, Section 12, paragraph 4 and its subparagraphs.

12.5 Hardware Reliability Requirenents

DSN switching systens shall neet the hardware reliability
requirenents in the Bellcore LSSGR, Section 12, paragraph 5
and its subparagraphs.

12.6 Application of Field Performance Requirenents

Fiel d performance requirenents apply to switch service
interruptions for all causes. Attainnment of field reliability
requirenments is not solely the responsibility of the switch
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supplier, it is a partnership between the service provider
(MLDEP/ DI SA) and the switch supplier. DSN sw tching systens
shall neet the requirenent in the Bellcore LSSGR, Section 12,
paragraph 6 and its subparagraphs.

12.7 Qutage Reporting and Anal ysis

Qutage reporting and anal ysis shall be as described in the
Bel |l core LSSGR, Section 12, paragraph 7 and its subparagraphs
with the exception that reports shall be submtted to
Gover nnent agenci es/offices as specified in site specific
contracts and DI SN AO&M pr ocedures.

12.8 Definitions of Swtch Degradation

The definitions of switch degradati on applicable to DSN
switching systens are found in the Bellcore LSSGR, Section 12,
paragraph 8 and its subparagraphs.

12.9 System Level Measures and Requirenents.

DSN swi tching systens shall neet the system|evel neasures
and objectives in the Bellcore LSSGR, Section 12, paragraphs 9
and 10 and their subparagraphs. The Bellcore objectives are
requi renments for DSN swi tching systens.

12.10 Individual Term nation Requirenents

DSN swi tching systens shall neet the system|evel neasures
and objectives in the Bellcore LSSGR, Section 12, paragraphs
11 and its subparagraphs. The Bellcore objectives are
requi renents for DSN swi tching systens.

12.11 O her Reliability Criteria

DSN switching systens shall neet reliability criteria for
out age recovery, cutoff calls, ineffective nmachine attenpts,
and quality switching systemgeneric requirenents in
accordance with the Bellcore LSSGR, Section 12, paragraphs 2
and its subparagraphs.
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Section 13
Power

13.1 Introduction

DSN swi t chi ng system power requirenents are based on the
requirenments in the Bellcore LSSGR, Section 13. The table of
contents of Section 13 of the LSSGR is shown in the follow ng
paragraph for readers not famliar with the LSSGR

13.2 LSSGR Contents
[ . CGeneral I nfornmation

A St andby AC Pl ant
B. DC Power System
C. Battery Technol ogi es
1. General Requirenents
I11. Functional Requirenents
A AC Power System
1. Conmer ci al AC Service
a) Overvol tage Protection
b) AC G oundi ng Requirenents
St and- by AC Pl ants
3. AC Power ed Equi prent
a) Cener al
b) No- Break Power System Requirenents
C) Prot ected Power System Requirenents
B. DC Power Systens

1. Power Equi prent - AC I nput Requirenents
2. DC Power Pl ant Capacity
3. CQut put Vol t age Range
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4. Tel ephone | nfl uence Factor

5. El ectrical Noise

6. DC Plant Start-Up Characteristics

7. DC Power System G oundi ng Requirenents and
Definition

8. Groundi ng Interface
Batteries and Accessories

10. DC Di stribution

11. Power Feeders

12. Current Drains

C. Power Plant Al arns
1. Gener al
2. Al arm Cat egori es

13.3 Requirenents

DSN switching systens shall use the power provided by | oca
power conpanies, in the North Arerica it shall neet the power
requirenents in the Bellcore LSSGR, Section 13. DSN sw tching
systens | ocated in the European theater may operate fromthe
comrercial or primary AC power source of 50 £3 Hz and 60 £3 Hz
si ngl e phase, 220 volt + 10 percent/20 percent with
superi nposed voltage spikes up to 220 volts peak and up to 100
mlliseconds in duration or a three phase power source of 386
volts and up to 100 mlliseconds in duration

13.3.1 Battery Reserve Tine

Battery reserve tine is the anount of tinme a battery plant
can supply dc power within the circuit voltage limts of the
| oad equi pnrent at the busy-hour current drain. The anount of
battery backup is dependent upon the availability of other
types of alternate power sources. DSN switching systens that
have battery backup only shall have a reserve tinme of 8 hours.
Sites wwth alternate power sources shall neet the recommended
reserve tinmes in the LSSGR, Section 13, paragraph 2.3.3.
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Section 14
Net wor kK Equi prment - Bui | di ng Syst em ( NEBS)
Requi renents: Physical Protection

14.1 I ntroduction

The NEBS is a set of requirenents for physical and
environnental requirenents for sw tching nodes and ot her
tel ephone facilities, buildings, and equi pnent used in these
facilities. Section 14 of the Bellcore LSSGR contains the
physical requirenents for tel ephone facilities and equi pnent.
Because many DSN switching systens are | ocated in Gover nnent
owned buildings or in foreign countries, many of the
requirenments may not be applicable to DSN sw tching systens.
However, a convincing argunent could be made for the use of
t hese requirenents in DSN and they shoul d be used as
gui delines in preparing Governnent Furnished Facilities for
DSN sw t chi ng systens.

14.2 Structure of LSSER Section 14
Section 1, Introduction

Section 2, Spatial Requirenents - Provides requirenments for
equi prent and cabling systens to be conpatible with swtching
node vertical and horizontal space allocations and fl oor
loading Iimts. Part of this overall schene is the cable
pat hways pl an that coordi nates the overhead cable distribution
by allocating the systemand via cable to different |evels,
both parallel and transverse to equi pnment frame |ine-ups.

Section 3, Provides requirenents for the physical design of
cabinets and framework to help sinplify planning and
installation, ensure adequate physical strength, and provide
uniformty between suppliers of telecommnications and
conmput er equi prent .

Section 4, Environnental Criteria - Provides requirenents
for equipnent to help ensure their conpatibility with the
physi cal environnent provided by network facilities. This
envi ronnment includes physical stresses fromtenperature,
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humdity, fire, earthquake and airborne contam nants, as well
as the acoustic noise and illum nation characteristics of
these facilities. The requirenments should apply to all

sSwW t chi ng node equi pnent systens.

Section 5, Environnental Test Methods - Presents test
nmet hods that should be used to test equipnent for conformance
to the environnental requirenments in Section 4.
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Section 15

El ectromagnetic Conpatibility and
El ectrical Safety

15.1 Introduction

This section specifies the el ectromagnetic conpatibility and
el ectrical safety criteria for DSN sw tching systens. The
requi renents are the m ni mum whi ch DSN swi tchi ng systens shal
meet. Individual site specific contract nay require nore
stringent mlitary or |ocal governnent standards.

15.2 Requirenents

DSN swi tching systens shall neet the el ectromagnetic
conpatibility and electrical safety requirenments in accordance
with the Bellcore LSSGR, Section 15. The requirenents
i ncl ude:

a. System Level Electrostatic D scharge
El ectromagnetic Interference
Li ghti ng and AC Power Fault
St eady- St ate Power | nduction
DC Potential Difference
El ectrical Safety Criteria
Cor r osi on
Bondi ng and G oundi ng

SQ ™m0 a0 oD
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Section 16

Net work Traffic Managenent

16.1 Introduction

This section contains the generic requirenents for DSN
swi tching systens traffic nmeasurenents and controls that DSN
personnel use to nmanage the DSN

16.2 Scope of Network Traffic Managenent (NTM
Requi renent s

The scope of DSN NTM requirenents is described in the
Bel | core LSSGR, Section 16, paragraph 2 and all its
subpar agraphs except as nodified by the foll ow ng paragraphs.

16.2.1 Integrated NTM Strat egy

The DISN is evolving into a network conpri sed of
interrelated cl asses of subnetworks (DSN, DRSN, N PRNET, and
SIPRNET), with each class using a specific architectural plan.
However this specification addresses only the DSN portion of
the DI SN, therefore, the Public Packet Sw tched Network
(PPSN), which is addressed in the LSSGR does not apply in this
specification. Alternate Billing Service (ABS) and Sw tched
Mul ti-negabit Data Services (SMDS)are not currently supported
by DSN, however they are considered as optional capabilities
that may be required in site specific contracts.

16.2.2 NIM Capabilities Cuidelines.

DSN swi tching systens shall neet the NTMrequirenents
defined in the LSSGR Section 16, wth the exception of
paragraph 2.7 which is not applicable to DSN sw tching
systens.

16.3 Common Data Requirenents

DSN swi tching systens shall neet the generic requirenents,
condi tional requirenents and optional requirenents for common
data in the LSSGR, Section 16, paragraph 3 and its
subpar agr aphs.
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16.4 NITM Surveill ance Dat a

Surveillance data is a basic set of neasurenents needed to
manage and control circuit swtched networks. This section
provi des basic data requirenments for DSN sw tching systens.

16.4.1. Circuit Switch Measurenments

Network traffic managers need a basic set of nmeasurenents to
manage and control the circuit switched network. This section
provi des the basic data requirenment for the circuit swtched
net wor K.

16.4.1.1 Basic Switch

Al'l basic switch surveillance neasurenent requirenents,
conditional requirenents, and options in the LSSGR Section 16,
paragraph 4.1.1 shall be nmet by DSN swi tching systens.

16.4.1.2 Line Servicing

Al'l line servicing surveillance nmeasurenent requirenents,
condi tional requirenents, and options in the LSSGR Section 16,
paragraph 4.1.2 shall be nmet by DSN swi tching systens.

16.4.1.3 Trunk G oups

Al'l trunk group surveillance neasurenent requirenents,
condi tional requirenents, and options in the LSSGR Section 16,
paragraph 4.1.3 shall be net by DSN switching systens. Inter-
LATA carrier conditional requirenents, (CR)4-9, for access
attenpts, overflows, and average trunk usage shall be applied
to FTS2000, IVSN, tactical, and DRSN trunk groups.

16.4.2 Switch Services

All switched service traffic neasurenent requirenents,
condi tional requirenents, and options in the LSSGR Section 16,
paragraph 4.2 shall be nmet by DSN switching systens. Inter-
LATA carrier conditional requirenents, (Conditiona
Requi renments 4-24 and 4-25), for 1C destined calls and IC
destined calls - no circuit, shall be applied to FTS2000,
| VSN, tactical, and DRSN trunk groups.

JI EO Techni cal Report 8249

124



16.4.3 Common Channel Signaling Network

Al'l CCS network performance, service processing, and |ink
requirenments and conditional requirenents in the LSSGR Section
16, paragraph 4.3 shall be nmet by DSN swi tchi ng systens.

16. 4.4 Nunber Services

Nunber services provide inward call managenent features and
require that specific nunber (e.g., 800) be dialed by the
custoner. These nunbers are recogni zed by the serving swtch
and are provided with special call treatnent. Al nunber
service NTMrequirenents, conditional requirenents and options
in the LSSGR Section 16, paragraph 4.4 shall be net by DSN
swi t chi ng systens.

16.4.5 | SDN

Al'l | SDN NTM requi renents, conditional requirenments and
options in the LSSGR Section 16, paragraph 4.5 shall be net by
DSN sw t chi ng systens.

16.4.6 Public Packet Swi tched Network (PPSN)

PPSN NTM requirenents in the LSSGR, Section 16, paragraph
4.6 are optional and when required will be specified in site
speci fic contracts.

16.4.7 Alternate Billing Service (ABS)

ABS NTM requirenments in the LSSGR, Section 16, paragraph 4.7
are optional and when required wll be specified in site
speci fic contracts.

16.4.8 Switched Miulti-Megabit Data Service (SMS)

SMDS NTM requirements in the LSSGR, Section 16, paragraph
4.8 are optional and when required will be specified in site
speci fic contracts.

16.4.9 Switched Fractional DSl Service (SW-DS1)

Al SWF-DS1 NTM requirenents, conditional requirenents and
options in the LSSGR Section 16, paragraph 4.9 shall be nmet by
DSN sw t chi ng systens.
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16.5 NITM Automatic Controls

An automatic control is an NTMcontrol that is dynamcally
triggered in response to a shortage in call processing or cal
transport resources. Automatic controls are triggered when a
previously specified threshold is exceeded.

16.5.1 Description of NTM Automatic Controls

NTM controls are triggered by certain events and
automatically beconme active without intervention fromthe
network traffic nmanager or an NTM operating system In the
LSSGR two types of autonmatic controls are identified. Wen
all information related to the automatic control is
adm ni stered and sent froman initiating network el enent to
the controlling network elenent, it is identified as a Type A
control. Wen the control is admnistered in the controlling
network elenent and is triggered by either a condition within
the controlling network el enent or upon receipt of an alerting
message from anot her network elenent, it is a Type B control

16.5.2 User Perspective

Al t hough automatic control function w thout human
interaction, manual admnistration is soneti nes necessary to
override and/or adjust the response of automatic controls.
This adm nistration is perfornmed by network traffic managers.
NTM automatic controls shall be able to be nonitored and
i npl enment ed by governnent network nmanagenent facilities.

16.5.3 Circuit Swtch Requirenents

16.5.3.1 Automatic Congestion Controls (ACC)

DSN swi tching systens shall neet the ACC requirenents and
options in the LSSGR, Section 16, paragraph 5.3.1 and its
subparagraphs. Al ACC controls shall be able to be
adm ni stered and controlled fromboth a |ocal termnal and a
renote governnment NTM CS.

16.5.3.2 Automatic Call Gap (ACG

DSN swi tching systens shall neet the ACG requirenents and
options in the LSSGR, Section 16, paragraph 5.3.2 and its
subparagraphs. Al ACG controls shall be able to be
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adm ni stered and controlled fromboth a |ocal termnal and a
renote governnment NTM OS. FLASH and FLASH OVERRI DE cal | s
shall not be subject to this control.

16.5.3.3 Trunk Reservation (TR)

DSN swi tching systens shall neet the TR requirenents and
options in the LSSGR, Section 16, paragraph 5.3.3 and its
subparagraphs. Al TR controls shall be able to be
adm ni stered and controlled fromboth a |ocal termnal and a
renote governnment NTM CS.

16.5.3.4 Selective Incomng Load Control (SILC

DSN swi tching systens shall neet the SILC requirenents and
options in the LSSGR, Section 16, paragraph 5.3.4 and its
subparagraphs. SILCs shall apply to incomng traffic fromthe
FTS200, I SVN, DRSN, tactical, and comercial networks. All
SILCs shall be able to be adm nistered and controlled from
both a local term nal and a renote governnment NTM CS.

16.5.3.5 Media Stimulated Mass Calling (MSMO)

Al t hough the DSN is not subject to overloads stimul ated by
MBMC events, sudden, unforeseen events can create the sane
effects in the DSN. Therefore, DSN sw tching systens shall
meet the MBMC requirenments and options in the LSSGR, Section
16, paragraph 5.3.5 and its subparagraphs. Al MMC controls
shall be able to be adm nistered and controlled fromboth a
| ocal termnal and a renote governnent NTM CS.

16.5.3.6 Dynam c Overload Control (DOC)

Wth the advent SS7 and the ACC control, DOC is no | onger
necessary as a required switch feature. Since DOCis used in
conjunction with CCS in DSN, the DOC requirenents in the
LSSGR, Section 16, paragraph 5.3.6 and its subparagraphs are
considered optional. If DOCis required in site specific
contracts, the LSSGR DOC requirenents shall be net.

16.5.3.7 Automatic Operation with Hard To Reach (HTR) Codes
This capability applies to CCS6 and is not presently
supported by SS7, and therefore does not apply to DSN
swi t chi ng.

JI EO Techni cal Report 8249

127



16.5.4 Common Channel Signaling Network

DSN swi tching systens shall neet the CCS network controls
specified in the LSSGR, Section 16, paragraph 5.4.

16.5.5 Nunber Servi ces.

Nunber services network control requirenents, conditional
requirenments and options in the LSSGR Section 16, paragraph
5.5 are optional and will be specified in site specific
contracts when required.

16.5.6 | SDN

DSN swit ching systens shall neet the network contro
requirenents specified in the LSSGR, Section 16, paragraph
5. 6.

16.5.7 PPSN

The PPSN control requirenments in the LSSGR, Section 16,
paragraph 5.7 are optional and when required will be specified
in site specific contracts.

16.5.8 ABS

ABS network control requirenents in the LSSGR Section 16,
paragraph 5.8 are optional and will be specified in site
specific contracts when required.

16.5.9 SMS

SMDS network control requirenments in the LSSGR Section 16,
paragraph 5.9 are optional and will be specified in site
specific contracts when required.

16.5.10 Switched Fractional DS1 Service

DSN swi tching systens shall neet the control requirenents
specified in the LSSGR, Section 16, paragraph 5.10.
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16.6 NTM Manual Controls

A manual control is an NTM control inplenmented by the
network traffic managers, typically through the NTM operating
system

16.6.1 Description of NTM Manual Controls

There are three NTM control features, code controls, trunk
group controls, and code cl assification.

16.6.2 User Perspective

Network traffic managers inplenent manual controls and
perform adm ni strati on of HTR and non-reroutable codes. The
NTM OS provides network traffic managers with the capability
to nonitor and control the network in real tine.

16.6.3 Circuit Switch Requirenents.

16.6.3.1 Code Controls

DSN swi tching systens shall neet the NTM code controls
specified in the LSSGR, Section 16, paragraph 6.3.1 and its
subpar agraphs. Code control requirenent 6-1 apply to all DSN
switching systens. The LSSGR IC carrier requirenents
(paragraph 6.3.1.2B) apply to the FTS2000, |VSN, DRSN, and
tactical networks. The LSSGR international requirenents
(paragraph 6.3.1.2C) are considered optional and will be
specified in site specific contracts.

16.6.3.2 Trunk G oup Controls

DSN swi tching systens shall neet the required, conditional
and optional NTMtrunk group controls specified in the LSSGR
Section 16, paragraph 6.3.2 and its subparagraphs. FLASH and
FLASH OVERRI DE cal |l s shall not be subject to CANT and CANF
controls.

16.6.3.3 Code Cassification

DSN switching systens shall neet the required, conditional
and optional NTM code classification controls specified in the
LSSGR, Section 16, paragraph 6.3.3 and its subparagraphs.
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16.6.4 CCS

DSN switching systens shall neet the CCS NTM controls in the
LSSGR, Section 16, paragraph 6. 4.

16. 6.5 Nunber Servi ces.

Nunber services network control requirenents, conditional
requirenments and options in the LSSGR Section 16, paragraph
6.5 are optional and wll be specified in site specific
contracts when required.

16.6.6 | SDN

DSN swit ching systens shall neet the network contro
requirenents specified in the LSSGR, Section 16, paragraph
6. 6.

16. 6.7 PPSN

The PPSN control requirenments in the LSSGR, Section 16,
paragraph 6.7 are optional and when required will be specified
in site specific contracts.

16.6.8 ABS

ABS network control requirenents in the LSSGR Section 16,
paragraph 6.8 are optional and will be specified in site
specific contracts when required.

16.6.9 SMS

SMDS network control requirenments in the LSSGR Section 16,
paragraph 6.9 are optional and will be specified in site
specific contracts when required.

16.6.10 Switched Fractional DS1 Service

DSN swi tching systens shall neet the control requirenents
specified in the LSSGR, Section 16, paragraph 6.10.

16.7 NITM OS/ NE I nterfaces

DSN swi tching systens shall neet the enbedded NTM OS
interface specifications in the LSSGR, Section 16, paragraph
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7.2.1. In addition DSN swi tching systens shall neet the
requirenments for abnormal conditions specified in the LSSGR
Section 16, paragraph 7.3.
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Section 17
Traffic Capacity and Environnent

17.1 I ntroducti on

Section 17 of the Bellcore LSSGR describes the capacity
obj ectives and traffic demand information for new sw tching
systens. The LSSGR Section 17 table of contents is shown in
the foll ow ng paragraph for readers that are not famliar with
t he Bel |l core LSSGR

17.2 LSSGR Contents
l. Traffic Capacity and Environnment

A | nt roducti on
B. Maj or Capacity Limts

1. Term nation Capacity: Lines and Trunks
2. Call Capacity
3. Traffic Usage Capacity

C. O her Capacity Limts
D. Subsyst em Capacity Consi derations

1. I nterface Subsystem Call Capacity
2. I nterface Subsystem Concentration Ratios
E. Call Capacity Estimation
1. Definition of Call Capacity
2. Precutover Call Capacity Estimation for
Processors
a) Limting Call Processing Qccupancy
b) Average Real Tine Per Cal
c) Vendor Real -Tinme | nformation
Requi renent s
d) Call Mx Data for Engineering
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Processor Call Capacity Benchmarks

Post cutover Call Capacity Estimation for
Processors

5. System Capacity
a) Processor Capacity Conparisons
b) Processor vs. Network Capacity
C) Processor vs. Line Capacity

17.3 Traffic Capacity Requirenents

DSN switching systens suppliers shall use the procedures in
the Bell core LSSGR, Section 17 for determning the swtch
traffic capacity and environnment requirenents.
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Section 18

Net wor k El enment and Network System
Security

18.1 Introduction

This section contains generic security requirenents for DSN
swi tching systens. Security requirenents are based on the
Bel |l core LSSGR, Section 18, they are:

Security feature requirenents
Devel opnent |ife cycle requirenents

Ri sk anal ysis for Associ ated Support Entities (e.g., and
El ement Manager) that may perform operations rel ated
functions for network resources and or may assist in the
handling of a call.

Bel | core states the requirenments in terns of Network
El ements (NEs) and Network Systenms (NSs). Typical exanples of
NEs are switching and transm ssion el enents and Adjuncts and
Intelligent Peripherals are exanples of NSs. Therefore, the
requirenments apply to DSN sw tching systens.

The term “Governnent” shall be substituted for the phrase
“BCC’ in the Bellcore LSSGR

The term“shall” shall be substituted for the phrase
“shoul d” in objective requirenents which are designated as DSN
requirenments.

18.2 Rationale for NE/NS Security Measures

Wth the advancenents in digital technology and software
systens, processor-controlled NES/NSs are proliferating in the
networ k. These NES/NSs contai n dat abases and different types
of software that are accessed and nmanaged by users via
different interfaces. There are may different types of direct
and indirect interfaces to NES/NSs, and the NEs/NSs are
i nterconnected within the network. These interfaces and
connectivity accentuate the security risks of unauthorized

JI EO Techni cal Report 8249

135



access to the NE/NS environnent and its software and
dat abases.

18.3 Security Feature Requirenents

18.3.1 Overview
Section 18, paragraph 3.1 of the Bellcore LSSGR contains a
definition of the categories of NE/NS security features.
| dentification
Aut henti cati on
System access contro
Resource access contro
Security log (audit)
Data and systemintegrity
Security Adm nistration

18.3.2 ldentification

DSN switching systens shall neet the identification
requirenments and conditional requirenents in the Bellcore
LSSGR, Section 18, paragraph 3. 2.

18. 3.3 Authentication

DSN switching systens shall neet the authentication
requi renents, conditional requirenents, and objectives in the
Bel | core LSSGR, Section 18, paragraph 3.3. Conditiona
requirenment (CR)3-27, paragraph 2 is nodified as foll ows.

“2. The user is notified upon password expiration, but

all oned a specified additional nunber of subsequent | ogins
before requiring a new password. The default for the nunber
of subsequent |ogins shall not be greater than three. The
expired password shall remain in effect for the nunber of
subsequent | ogins until the new password is entered and
validated. If a new password has not been entered within

t he authori zed nunber of subsequent |ogins, new | ogins shal
not be all owed.”
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18.3.4 System Access Contr ol

DSN swi tching systens shall neet the system access control
requi renments, conditional requirenents, and objectives in the
Bel | core LSSGR, Section 18, paragraph 3.4.

18.3.5 Resource Access Control

DSN swi tching systens shall neet the resource access contro
requi renments, conditional requirenents, and objectives in the
Bel |l core LSSGR, Section 18, paragraph 3.5.

18.3.6 Security Log (Audit)

DSN swi tching systens shall neet the security |og
requi renents, conditional requirenents, and objectives in the
Bel | core LSSGR, Section 18, paragraph 3.6 and its
subpar agr aphs.

18.3.7 Data and SystemlIntegrity

DSN swi tching systens shall neet the data and system
integrity requirenments, conditional requirenments, and
objectives in the Bellcore LSSGR, Section 18, paragraph 3.7
and its subparagraphs.

18.3.8 Security Adm nistration

DSN switching systens shall neet the security adm nistration
requi renments, conditional requirenents, and objectives in the
Bel |l core LSSGR, Section 18, paragraph 3.8.

18.4 Devel opnent Life Cycle Requirenents

Section 18, paragraph 4 of the Bellcore LSSGR contains
security requirenents that a vendor should follow in the
devel opnent life cycle of an NE/NS. Wile these requirenents
are not features of a switching systemthe requirenents shoul d
be part of the contract if a vendor is devel oping swtching
software for the Governnent. The devel opnent life cycle
requi renments cover requirenents anal ysis, system design,
detail ed system design, inplenentation, devel opnent al
envi ronnent, systemtest, packaging and delivery,
docunent ati on, and vendor support.
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Section 19
Docunent ati on

19.1 General

Docunentation is an integral part of a switching system
Swi t chi ng system docunentation shall be accurate and avail abl e
when needed. The Bellcore LSSGR, Section 19 specifies the
docunentation that the supplier shall provide with sw tching
systens. Many of the requirenents in Section 19 of the LSSCGR
are for work that the supplier nust performand therefore
shoul d be part of the Statenment of Wirk, in site specific
contracts. The follow ng docunentation shall be supplied with
DSN swi tching systens. LSSGR requirenents not specified in
the foll ow ng paragraphs may be included as part of the
Statenment of Work in site specific contracts.

19.2 Supplier Docunentation and Translation Cuide

Suppl i er docunentation that shall be provided as an integral
part of the DSN sw tching systens is described in the Bellcore
Suppl i er Docunentation for Network El enents, TR-TSY-000454,
| ssue 1, July 1988. Translation requirenments and conditi onal
requirenments in the Transl ati ons GQuide Generic Requirenents
for Network El enents, TR-TSY-000454, |ssue 1, July 1988,

Suppl enent 1, January 1994, shall also be provided as part of
DSN sw t chi ng systens.

19.3 Supplier Support Ceneric Requirenents

Bel | core Technical Reference Supplier Support Generic
Requi renent s, TR- NWI- 000840, Issue 1, Decenber 1991 contains
the generic requirenents for the support that suppliers are
expected to provide with their products, features, and
services. These requirenents are for work to be perforned by
t he suppl er and shoul d be included as part of the SONin site
speci fic contracts.
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19.4 Docunentation Standards

Docunent ati on provided with DSN swi tching systens shall neet
t he docunentation standards specified in the LSSGR, Section
19, paragraph 19.3 and its subparagraphs.

JI EO Techni cal Report 8249

140



Section 20

Tandem Sw t chi ng

20.1 Introduction

This section contains the tandem sw tching requirenents for
DSN MFSs and TSs. It is based on the Bellcore, LSSGR, Section
20. The requirements in this section apply to systens using
exi sting anal og or digital technology. LSSCR Features and
capabilities which require nodification for use in the DSN are
described as are MIlitary Unique Features. Specifications for
interconnection to tactical networks, |IVSN, and international
carriers are covered in DISA Crcular 370-175-13.

20.2 Network Pl an

Tandem swi t chi ng systens provide a neans of routing traffic
in an orderly manner and nmakes econom c use of trunks and
swi t chi ng equi pnent, where otherwi se, nmany snall separate
trunk groups woul d be necessary. The switch perforns trunk-
to-trunk swtching for the purpose of concentrating traffic
for the centralization of services.

20.3 System Architecture

The switching systemarchitecture is largely a function of
technol ogy. DSN swi tching systens are digital and interface
with both digital and anal og access lines and trunks. The DSN
architecture is described in Section 1 of this GSCR

20.4 Tandem Swi tchi ng Features and Functi ons

DSN swi tching systens requiring tandem sw tching features
and functions shall provide the features and functions shown
in Table 20-1 and defined in the Bellcore LSSGR Section 20,
paragraph 4.1. LSSGR features not shown in Table 20-1 are
optional and may be specified in site specific contracts.
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Tabl e 20-1. Tandem Feat ures

Feat ure Nunber Title LSSCGR Reference

60- 01- 0000 Access Tandem Of fice Trunks TS10.1

60- 01- 0100 Tandem Connecti ng Trunks TS10. 1. 1A
0101 | DDD Access (DD) Trunks TS10. 1. 1A1
0102 | Centralize Automatic Message Accounting Trunks (CAMA) TS10. 1. 1A2
0103 | Operator Services System (OS) Trunks TS10. 1. 1A3
0104 | Tandem Conpl eting (TC) Trunks TS10. 1. 1Ad
0105 | Two-way Operator Office (OO Trunks TS10. 1. 1A5
0106 | Two-way Tandem connecting Trunks (Not Coded) TS10. 1. 1A6

60- 01- 0200 I ntertandem Trunks TS10.1. 1B
0201 | Primary InterTandem (1 T) Trunks TS10. 1. 1B1
0202 | Energency Access Trunks TS10. 1. 1B2
0203 | Regul ar Access Trunks TS10. 1. 1B3
0204 | Operator System Verification Trunks TS10. 1. 1B4

60- 01- 0300 Secondary | ntertandem Trunks TS10. 1. 1C
0301 | Special Operator Service Traffic (SOST) Trunks TS10.1.1C1
0302 | Operator Assistance (OA) and Leave-Wrd (LW Trunks TS10. 1. 1C2
0303 | Residual Trunks TS10. 1. 1C3
0304 | Del ayed Call (DC) Trunks TS10. 1. 1C4

60- 01- 0400 Auxiliary Service Trunks TS10. 1. 1D
0401 | Rate and Route Trunks TS10. 1. 1D1
0402 | Rate- Quote Trunks TS10. 1. 1D2
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Tabl e 20-1. Tandem Features (conti nued)

Feat ure Nunber Title LSSCGR Reference
0403 | Directory Assistance Trunks (IN) (DA) TS10. 1. 1D3
0404 | Ti me and Weat her Trunks (Tl and V) TS10. 1. 1D4

60- 016500 Speci al Service Trunks
0501 | Direct Inward Dial (DID) TS10. 1. 1E1

60- 01- 0600 M scel | aneous Trunks TS10. 1. 1F
0601 | CAMA- Oper ator Trunks TS10. 1. 1F1
0603 | Troubl e Reporting Trunks TS10. 1. 1F3

60- 02- 0000 Cal | Processing Features

60- 02- 0100 Trunk-to-Trunk Test Connections TS5.1

60- 02- 0200 3-Digit Translation TS5.2.2
0201 | 0/ 1XX Term nati ng Tandem Center and Operat or Codes TS5.2.2
0202 [ NXX Office and Special Purpose Codes TS5.2.2
0203 | NXX Area Codes TS5.2.2

60- 02- 0300 6-Digit Translation TS5.2.2

60- 02- 0400 Digit Deletion TS5.2.8

60- 02- 0500 Digit Prefixing TS5.2.8

60- 02- 0600 Code Conversi on TS5.2.8

60- 02- 0700 Rout e Advance Logic

60- 02- 0800 International Direct Distance Dialing (IDDD) via TS5.2.2

Functi on

60- 02- 0900 Capability for Satellite Connections TS5.2.12

60- 02- 1000 Recor ded Announcenent Service (Tandem TS5. 4

60- 02- 1100 Overl ap Qutpul sing TS5.2.9
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Tabl e 20-1. Tandem Features (conti nued)

Feat ure Nunber

Title

LSSGR Ref erence

60- 02- 1200 Vacant Code Screening

60- 02- 1300 Trunk Cl ass Screening

60- 02- 1400 CAMA Unaut hori zed Code Screeni ng

60- 02- 1500 CAMA for Adjacent NPAs

60- 03- 0000 Tandem Si gnal i ng

60- 03- 0100 Conmmon Channel Signaling

60- 03- 0200 Interoffice Trunk Signaling TS6. 1

60- 04- 0000 Line and Trunk Test Features

60- 04- 0100 Test Lines
0101 | All 10X-Type Test Lines Used on End O fices
0102 | 103- Type Tests Line TS9. 2. A
0103 | 104- Type Tests Line TS9.2.B
0104 | 108- Type Tests Line TS9.2.C
0105 | 109- Type Tests Line TS9.2.D

60- 04- 0200 Mil tiple Trunk Test Capability 9.2.6

60- 04- 0400 Through Bal ance Test Facilities

60- 04- 0500 Sel ection of Transmission Test Levels (TLP2, TLP3)

60- 04- 0600 FX Line for ROTL in Tandem Offices

60- 04- 0700 Two-way Trunk Maintenance 9.2

60- 04- 0800 Quick “Go or No-Go” Trunk Test

60- 04- 0900 Continuity Check of the SPCS Voice Path

60- 05- 0000 Net wor k Managenent Features

60- 05- 0100 Aut omati c Network Managenment Controls TS16.0
0101 | Dynami ¢ Overload Control (DOC) Sensing and Transmt TS16.0
0102 | Trunk Reservation
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Feat ure Nunber Title LSSCGR Reference
0103 | Automatic Reception of Hard-to-Reach Codes See 45-18-0103
0104 | Dynam ¢ Overload Control Receive and Response See 45-18-0101
0105 | Automatic Qut-of - Chain Routing

60- 05- 0200 Manual Networ k Managenent Controls See 45-18-0200
0201 | Code Controls See 45-18-0201
0202 | Trunk Group Controls See 45-18-0202
0203 | Administration of Hard-to-Reach Codes See 45-18-0203

60- 05- 0300 Net wor k Managenent Surveill ance Data See 45-18-0300

60- 05- 0400 Central i ze Network Managenent See 45-18-0400
0401 | NM Audits and Alerts See 45-18-0401
0402 | Message Administration See 45-18-0402

60- 05- 0500 Backup Networ k Managenent Capabilities See 45-18-0500

60- 05- 0600 Trunk Directionalization

Aut omati ¢ Message Accounting
60- 06- 0100 Tandem CAMA Billing through Autonatic Message 8.1
Accounting Col |l ection System (AVACAS)

0110 | CAMA Suspensi on 8.1

60- 08- 0000 Direct Inward Dialing

60- 09- 0000 DDD Servi ce Observing

60- 10- 0000 Echo Control

60- 10- 0100 Echo Suppresser Control TS5. 4

60- 10- 0200 Echo Cancel ers

60- 11- 0000 Access to Directory Assistance (ACDS) TS5.2.9

60-11- 0100 Access to ACDS for | NWATS TS5. 2. 9E
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Tabl e 20-1. Tandem Feat ures (concl uded)

Feat ure Nunber Title LSSCGR Reference
60- 11- 0200 Access to ACDS for Directory Assistance TS5. 2. 9E

60- 15- 0000 Local Tandem Synchroni zation TS18.0

60- 16- 0000 Traffic Measurenent (Tandem TS8. 2

60- 17- 0000 Mai nt enance Measurenents (Tandem TS9. 3

60- 18- 0000 Admi ni stration

60- 18- 0100 Recent Change States

20.5 Call Processing

DSN swi t ching systens which require tandem features and
capabilities shall neet the call processing requirenments in
the Bell core LSSGR, Section 20, Paragraph 5 and all its
subparagraphs. In addition tandem sw tching systens shal
nmeet the call processing requirenents in Section 5 of this
GSCR

20.6 Signaling

DSN swi t ching systens which require tandem features and
capabilities shall neet the signaling requirenents in the
Bel | core LSSGR, Section 20, Paragraph 6 and all its
subparagraphs. In addition tandem sw tching systens shal
nmeet the signaling requirenents in Section 6 of this GSCR

20.7 Transm Ssi on

DSN swi t ching systens which require tandem features and
capabilities shall neet the transm ssion requirenents in the
Bel | core LSSGR, Section 20, Paragraph 7 and all its
subpar agr aphs.

20.8 Automatic Message Accounti ng

DSN swi t ching systens which require tandem features and
capabilities shall neet the AVA requirenents in the Bellcore
LSSGR, Section 8. DSN tandem switching systens shall neet the
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traffic nmeasurenents in the Bellcore LSSGR, Section 20,
chapter 8, paragraphs 8.2.1, and 8.2.3. Separations
measurenents in paragraph 8.2.2 are optional and may be
required in site specific contracts.

20.9 Switching System Mii nt enance

DSN swi tching systens with tandem functions and capabilities
shall nmeet the switching system mai ntenance, circuit and
facility maintenance, and mai nt enance neasurenent requirenents
in the Bellcore LSSGR, Section 20, paragraphs 9.1, 9.2, and
9.3 respectively.

20. 10 System Interfaces

DSN swi tching systens shall neet the systens interface
criteria in the Bellcore LSSGR, Section 20, paragraph 10 and
all its subparagraphs. In addition DSN sw tching systens
shall neet the systeminterface requirenents identified in
Section 10 of this GSCR, and where applicable, specifications
in the DSN System Interface Criteria, D SA G rcular 370-175-
13.

20.11 Service Standards

DSN swi tching systens with tandem features and capabilities
shall neet the service standards in the Bellcore LSSGR,
Section 20, Chapter 11. |In addition DSN tandem sw tching
systens shall provide non-bl ocking service for FLASH and FLASH
OVERRI DE cal | s.

20.12 Reliability

DSN swi tching systens with tandem features and capabilities
shall neet the reliability standards specified in Section 12
of this GSCR

20. 13 Power

DSN swi tching systens with tandem features and capabilities
shall neet the power requirenents specified in Section 13 of
this GSCR
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20. 14 Equi pnent

The equi pnent requirenments in Section 14 of the Bellcore
LSSGR are not considered requirenents. However, they should
be used a guidelines in preparing governnent furnished
facilities for DSN switching systens.

20.15 Electromagnetic and El ectrical Environnent

DSN switching systens with tandem features and capabilities
shal |l neet the el ectromagnetic and el ectrical environnment
requi renents specified in Section 15 of this GSCR

20. 16 Networ k Managenent

DSN swi tching systens with tandem features and capabilities
shal | neet the network managenent requirenents specified in
Section 16 of this GSCR

20. 17 System Capacity

DSN swi tching systens with tandem features and capabilities
shall neet the system capacity requirenents specified in
Section 17 of this GSCR

20. 18 Synchroni zation

DSN swi tching systens with tandem features and capabilities
shal |l meet the synchronization requirenents specified in
Section 10 of this GSCR

20.19 Docunent ati on

DSN switching systens with tandem features and capabilities
shal |l neet the docunentation requirenents specified in Section
19 of this GSCR
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Section 21

| ntegrated Services Digital Network
Generi c Requirenents

21.1 Introduction

| SDN i s an evolving digital network technol ogy capabl e of
providing a wide variety of user applications. National |SDN
is the Bellcore recommended i npl enmentation of | SDN to provide
customer access to nultiple services over a set of uniform
i nterfaces.

The first step of National ISDN-1 (NI -1)was the initial
depl oynent of National |1SDN in 1992 and addressed the Basic
Rate Interface (BRI). The second step of National | SDN 2
(NI -2) which expanded the BRI interface requirenents and added
Primary Rate Interface (PRI) requirenents was introduced in
1993. N -3 introduced an additional set of services for
addressing “mass market” and ot her market needs.

DSN | SDN generic requirenent are based on Bellcore's
Nat i onal | SDN docunentati on sumari zed in Bellcore Speci al
Report, SR-3476, Issue 1, National |ISDN 1995 and 1996, June
1995.

21.2 DSN Generic | SDN Features and Interface
Descripti ons

DSN swit ching systens shall provide the |1 SDN BRI, PRI,
Packet Data, Operations, and Cross Platformcapabilities shown
in Tables 21-1 through 21-8 and described in Bellcore SR-3476.

JI EO Techni cal Report 8249

149



Tabl e 21-1.

BRI Access, Call Control, and Signaling

SR- 3476 Reference

Feature or Capability

=
H

| SDN BRI Layer 1

4:1 Time Division Miultiplex Method for | SDN Basic Access

| SDN BRI Layer 2

BRI Circuit-Mde Call Control
Basic Call Control

BRI Terminal Initialization

Service Profile Identifier

Par anet er Downl oadi ng

Default Services for Termnals

BRI | nterworking with SS7

T
o o
H

NN NN N NN N NN N N

L F L o Ll L L E i
L o Lt o i Lo e o

.10.2

| SDN BRI Packet
User Oiginated, On-Demand B- Channel Packet
Condi tional Notification

Tabl e 21-2.

UniformInterface Configurations for BRI's

SR- 3476 Reference

Feature or Capability

2.1.2

UniformInterface Configurations for BRI's
Single User with Miltiple Applications
Two Users Sharing a BRI

2.1.2.1 More than 2 B-Channel Terminals on a BRI
(Passi ve Bus)

2.1.2.2 Associ ated Group Indicator

2.1.2.3 DN Sharing over Miultiple Call Types on and I ntegrated
Ter m nal

2.1.2.4 Non-Initializing Term nals
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Tabl e 21-3. BRI Feat ures

SR- 3476 Reference Feature or Capability
2.1.3.1 El ectroni c Key Tel ephone Systens
2.1.3.1.1 Mul tiple DNs per Term nal
2.1.3.1.2 Anal og Menber of an EKTS Group
2.1.3.1.3 Mul ti pl e DN Appearances per Call Appearance Call
Handl i ng
2.1.3.1.4 Hol d/ Retri eve
2.1.3.1.5 Bri dgi ng/ DN- Bri dgi ng
2.1.3.1.6 Intercom Cal ling
2.1.3.1.7 Menbership in a Miultiline Hunt G oup
2.1.3.1.8 Abbrevi ated and Del ayed Ri ngi ng
2.1.3.1.9 Aut onati ¢ and/or Manual Bridged Call Excl usion
2.1.3.2 Cal | Forwarding
2.1.3.2.1 Cal | Forwarding Variabl e
Courtesy Call
Rem nder Notification
2.1.3.2.2 Call Forwarding Interface Busy
2.1.3.2.3 Cal | Forwarding Don’t Answer
2.1.3.2.4 Cal | Forwarding Variabl e Custoner G oup
2.1.3.2.5 Cal |l Forwarding Intragroup Only
2.1.3.2.6 Call Forwarding Interface Busy Incomng Only
2.1.3.2.7 Cal | Forwarding Don’t Answer |nconming Only
2.1.3.3 Call Forwarding Over Private Facilities
Voi ce
Circuit-Mde Data
2.1.3.4 I SDN Call Hold
Hol d and Retrieve
2.1.3.5 Fl exi bl e Calling
2.1.3.5.1 Three-Way and Si x-Way Cal ling
2.1.3.5.2 Consul tation Hol d
2.1.3.5.3 Conference Hold and Retrieve
2.1.3.5.4 Drop Last Call on Conference
2.1.3.5.5 Implicit Call Transfer
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Tabl e 21-3. BRI Features (continued)

SR- 3476 Reference Feature or Capability
2.1.3.6 Additional Call Ofering - Unrestricted
2.1.3.6.1 Notification and Call Reference Busy Limits
2.1.3.7 Cal I'i ng Nunber Identification Services for BRI
2.1.3.7.1 Delivery of Network Provided Calling Number
2.1.3.7.2 Privacy of Calling Nunber
2.1.3.7.3 Delivery of Redirecting Nunber
2.1.3.7.4 Privacy of Redirecting Number
2.1.3.7.5 Delivery of Redirecting Reason
2.1.3.7.6 Ability to Segregate Nunber Delivery on Intra-BBG Inter-
BBG Basi s
2.1.3.8 | SDN Di spl ay Service
Protocol and Procedures
Uni form Text (for NI -2 Uniform Services)
.3.9 Automatic Cal | back Intrasw tch
3.10 Message Service
Message Waiting | ndicator
2.1.3.11 Mul tiline Hunt Group
Anal og Menbers in Hunt G oup
2.1.3.11.1 Li near Hunting
2.1.3.11.2 Crcular Hunting
2.1.3.11.3 Uni f orm Hunti ng
2.1.3.11.4 St op Hunt
2.1.3.11.5 Make Busy
2.1.3.12 Basi ¢ Busi ness Group
I nclusion of Non-1SDN Circuit-Mde Lines
I nclusion of Non-1SDN Circuit-Mde Private Facilities
2.1.3.12.1 Sem -Restricted Originating Access
2.1.3.12.2 Sem -Restricted Term nati ng Access
2.1.3.12.3 Sem - Restricted Line
2.1.3.12. 4 Full y-Restricted Originating Access
2.1.3.12.5 Full y-Restricted Termi nati ng Access
2.1.3.12.6 Full y-Restricted Line
2.1.3.12.7 Deni ed Oiginating
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Tabl e 21-3. BRI Features (continued)

SR- 3476 Reference

Feature or Capability

2.1.3.12.8 Deni ed Termi nati ng
2.1.3.12.9 Simulated Facility Groups for In and Qut Calls
2.1.3.12.10 Distinctive Alerting Indication
2.1.3.13 Busi ness Group Dial Access Features
2.1.3.13.1 Busi ness Group Dialing Plan
2.1.3.13.2 Abbreviated Dialing for Circuit-Mde Calls
Intercom Dialing
Single-Digit D aling
Attendant Access
Speed Di aling Access
2.1.3.13.3 Di al Access to Private Facilities
2.1.3.13. 4 Dial Access to Automatic Fl exible Routing
2.1.3.13.5 Cust omer Access Treatnent Code Restriction
2.1.3.13.6 Code Restriction and Diversion
2.1.3.13.7 Direct Qutward Dialing
2.1.3.13.8 Direct Inward Dialing
2.1.3.14 I SDN Cal | Pi ckup
2.1.3.14.1 ISDN Directed Call Pickup
2.1.3.15 Attendant Access
2.1.3.16 Stati on Message Detail Recording
2.1.3.17 Access to Anal og

Mul tiline Variety Package

Free Term nating Service

Speed Cal ling

Cust oner Changeabl e Speed Cal l i ng
Renote Call Forwarding

Trunk Answer Any Station

For ei gn Exchange Facilities

Two- Vay WATS

Qutward Wde Area Tel ecomuni cati ons (OQUTWATS)
Tie Facility Access

Di al Access to Private Facilities
Tandem Tie Facility Dialing
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Tabl e 21-3. BRI Features (continued)

SR- 3476 Reference

Feature or Capability

2.1.3.17 (continued)

Radi o Pagi ng Access

Code Calling

Loudspeaker Pagi ng

Sel ective Control of Facilities

Del uxe Queui ng

O f - Hook Queui ng

On- Hook Queui ng

Post - Queue Routi ng

Priority Queuing

Servi ce Protection

Aut omatic Route Sel ection

Del uxe Autonatic Route Sel ection

Aut omatic Alternate Routing

Uni f or m Nunberi ng

O f - Net wor k-t 0- On- Net wor k Conver si on
On- Net wor k-t o- OF f - Net wor k Conver si on
Facility Restriction Level

Alternate Facility Restriction Level
Expensi ve Route Warni ng Tone

Manual / Ti ne- of - Day Routi ng Control
Aut hori zation Codes for Automatic Flexible Routing (AFR)
Account Codes for AFR

Custoner Dial ed Account Recording
Att endant Access to Code Calling

Att endant Conference

Ni ght Service -Attendant

Power Failure Transfer - Attendant
Di al Through Attendant

Attendant Tie Trunk Busy Verification
Basi ¢ Emergency Service (911)
Tracing of Termnating Calls

Tandem Cal | Traci ng
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Tabl e 21-3. BRI Features (concl uded)

SR- 3476 Reference Feature or Capability

2.1.3.17 (concl uded) Trace of a Call In Progress
Series Conpl etion
Aut omatic Cal |l back (Intersw tch)
Aut omati ¢ Recal |
Bulk Calling Line Identification
Custonmer Originated Trace
Screen List Editing
Sel ective Call Acceptance
Sel ective Call Forwarding

Sel ective Call Rejection

2.1.3.18 I SDN Cal | i ng Nane Identification Services

2.1.3.19 Limtations and Restrictions for 911 Calls
Hol d Not Allowed for a 911 Call
Add a 911 Call to a Conference

2.1.3.20 Renpte Access to | SDN Cal |l Forwardi ng

M litary Uni que Features
Miul ti-Level Precedence and Preenption (MPP)(GSCR
Section 2, paragraph 2.2.1)
Community O Interest (GSCR, Section 2, paragraph 2.2.2)
Preset Conferencing (GSCR, Section 2, paragraph 2.2.3)
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Tabl e 21-4. PRI Access, Call Control, and Signaling
SR- 3476 Reference Feature or Capability
2.2.1.1 PRI Layer 1
2.2.1.2 PRI Layer 2 (Circuit)
2.2.1.3 PRI Call Control and Signaling
2.2.1.3.1 Basic Call Control for Circuit Mde Calls
2.2.1.3.2 Multiple DS1 Facilities Controlled by a Single D Channel
2.2.1.3.3 Access to Selected Primary Rate Services on a Per-Call
Basi s
2.2.1.3.4 PRI | nterworking with CCS7

PRI Packet - Mbde Call Control

M litary Uni que Features/ Suppl enental Services
Miul ti-Level Precedence and Preenption (MPP)
Comunity O Interest
Preset Conferencing

Tabl e 21-5. PRI Feat ures

SR- 3476 Reference

Feature or Capability

Cal I'i ng Nunber Identification Services

2.2.2.1.1 Delivery of Network Provided Calling Number
2.2.2.1.2 Privacy of Calling Nunber
2.2.2.1.3 Screeni ng Functi ons
2.2.2.2 Cal | -by-Call Service Sel ection
FX
Non-1 SDN Ti e
I NWATS
OQUTWATS
Non- | SDN ETN
2.2.2.3 Interworking with Private Networks

M litary Uni que Features/ Suppl enental Services
Mul ti-Level Precedence and Preenption (MPP)
Community O Interest
Preset Conferencing
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Tabl e 21-6. Packet Data Features and Capabilities

SR- 3476 Reference

Feature or Capability

. 3.
.3.1.1

1

PPSN Cal| Control and Features - X. 25 Features
Cl osed User Groups (CUG, CUG Qutgoing Access, CUG
I ncom ng Access
Recogni zed Private Operating Adm nistration (RPQA)
CCI TT DTE Facilities

NN

w

N =

PPSN Call Control and Features X. 75 and X. 75" Uility
Support

Al X 75 Uilities in Mninml Subset

Mul tilink Procedures on X 75/ X. 75

Support of X. 75 End O fice Connections

NN NN
NN NN

AW N |

Sel ective Support of X 75 UWilities
X. 75 Uilities on X. 75
Access Characteristics
X. 75 Interface Identifier
Cl earing Subnetwork Identification
Transm t Subnet wor k Count

Packet Nunbering and Routing
Packet Mbde Data Routing & Digit Analysis Requirenents
Nunbering Plan I nterworking per TR-448 and TR-301.

N

User-to-User with Call Control (Packet)
Fast Sel ect, Fast Sel ect Acceptance
16 Cctets of data in call request

NINNDDDNDNNDNDNDINDDINDD

oo oooaoaaaooaoks>SLoeow

© 00 N O 0ok~ WDN P

I SDN X. 25 Suppl ementary Servi ces
I SDN Local Charging Prevention
One-Vay Logi cal Channel CQutgoing/Incom ng
I ncom ng/ Qutgoing Calls Barred
Def ault Throughput C ass Alignnent
Nonst andard Default Packet Sizes
Nonst andard Default Wndow Sizes
Fl ow Control Paraneter Negotiation
Thr oughput d ass Negoti ation
Transit Del ay
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Tabl e 21-

6. Packet Data Features and Capabilities (concluded)

SR- 3476 Reference

Feature or Capability

2.3.5.10 User Testing

2.3.6 Mul tiline Hunt Group

2.3.6.1 Li near and/or Circular Hunting

2.3.6.2 Assi gnment of Non-Hunt DN to Hunt Term nal s
2.3.7 I SDN Cal | i ng Nunber Identification Services
2.3.7.1 Inband Calling Nunber ID for Packet

2.3.8 Basi ¢ Busi ness Group

I ncl usi on of Packet |In BBG

I ncl usi on of Packet in Business Goup Dialing Plan

Tabl e 21-7. Operations Capabilities

SR- 3476 Reference

Feature or Capability

2.4.1

Swi t ch Loopback

2.4.2

BRI Poi nt-to0-Poi nt Enbedded Operati ons Channel

Table 21-8. Cross Platform Capabilities

SR- 3476 Reference

Feature or Capability

2.5.1

I SDN- Per sonal Conmuni cati ons System (PCS) | nterworking

2.5.1.1 Regi stration

2.5.1.2 PCS Cal li ng

2.5.1.3 Automatic Link Transfer

2.5.1.4 Suppl ementary Servi ces
PCS Call Waiting
PCS Three Wy Cal ling
PCS Calling Line Identification Services
PCS Cal |l Forwardi ng

. 5. Profil e Managenent

PCS Call Screening

PCS- BRI Ml ti pl exi ng
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21.3 | SDN Suppl enentary Services

DSN swit ching systens shall be capabl e of providing M.PP
conference calling, user to user signaling, call hold, cal
waiting, call deflection, normal call transfer, explicit cal
transfer, hotline, and preset conference | SDN suppl enentary
servi ces.

21.3.1 Multilevel Precedence and Preenption

M_PP service requirenents shall be as defined in Sections 1
t hrough 4 of ANSI T1.619a. The user-to-network signaling
procedures (called the DSS1 stage 3 description) for the M.PP
feature shall be as specified in Section 6, Annex A (on
Speci fication and Description Languages (SDLs)), Annex C (on
the invoke and return result conponents used with the MLPP LFB
query), and Annex D (on tones and al erting cadences for MPP)
of ANSI T1.619a.

21.3.2 Conference Calling

| SDN conference calling service shall be provided in
accordance with ANSI T1.647-1995, |SDN Conference Calling
Suppl enentary Servi ce.

21.3.3 User-to-User Signaling

| SDN user-to-user signaling service shall be provided in
accordance with ANSI T1.621-1992, |SDN User-to-User Signaling
Suppl enentary Servi ce.

21.3.4 Call Hold

| SDN cal | hold service shall be provided in accordance with
ANSI T1.616-1992, |SDN Call Hold Suppl enentary Servi ce.

21.3.5 Call Wiiting

| SDN call waiting service shall be provided in accordance
with ANSI T1.613-1992, |ISDN Call Waiting Suppl enentary
Servi ce.
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21.3.6 Normal Call Transfer

| SDN normal call transfer service shall be provided in
accordance with ANSI T1.632-1993, |SDN Normal Call Transfer
Suppl enentary Servi ce.

21.3.7 Explicit Call Transfer

| SDN explicit call transfer service shall be provided in
accordance with ANSI TI1.643-1995, |SDN Explicit Call Transfer
Suppl enentary Servi ce.

21.3.8 Call Deflection

| SDN cal | deflection service shall be provided in accordance
Wi th ANSI T1.642-1993, |SDN Call Defl ection Suppl enentary
Servi ce.

21.3.9 Community of Interest (CQO)

DSN CO is a grouping of DSN users within the DSN who
generate the majority of their traffic in calls to one
another. The DSN users within a CO (called CO nenbers) nay
be confined to a |limted geographical area or nmay be dispersed
wor |l dwi de. The CO nenbers may be restricted to calling
wthin the CO, or have the capability of calling outside the
CA. Nonnmenbers may be prevented fromcalling the CO nenbers
or may be capable of entering the CO only with a precedence
call. Designated DSN users may be included as nenbers of two
or nmore COs. As an option, nenbers of a CO may be capabl e
of exercising, for calls wwthin the CO, a precedence |evel
hi gher than that permtted to the calls outside the CO. A
m nimum of 10 COs shall be provided. The Business G oup
servi ce devel oped in the T1S1 Techni cal Subcommittee, nmay be
used to provide the CO feature.

21.3.10 Hotline Service

Hotline service shall allow the user to automatically
initiate a call to a previously designated user by initiating
a service request and/or to act as a receiver for Hotline
originated calls and/or calls fromdesignated parties on a
screening list. Hotline service shall allow users to place
calls without providing, in the call setup request, the called
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party information required by the network to route the call

I nstead, the information is stored in the network by prior
subscription. The service shall also allow term nating
restrictions to be provided to ensure that certain Hotline
subscribers only receive calls fromother specified users. The
Hotline service shall be provided on a subscription basis to
specific users and nay be withdrawn for adm nistrative reasons
or at the request of the subscriber.

The Hotline subscriber with the originating Hotline option
shall invoke the service by sending a normal call setup
request to the network but w thout destination infornmation.
The network shall use the subscribed information to process
the call and establish it according to the normal network
procedures. The network shall also indicated that the call is
a Hotline originated call

At the called user with a Term nating Restriction option,
the restriction portion of the service shall be invoked
whenever a termnating call is received by the network of the
cal |l ed user.

|f the called user is subscribed to the Term nati ng

Restriction by list option only, the network searches the
screening list for the calling user’s nunber. |If the calling
user’s nunber is provided and found on the screening list, the
network shall conplete the call. |If the calling user’s nunber
is not provided or if the provided nunber is not found on the
screening list, the network shall block the call, provide the
appropriate intercept treatnent, and |log the attenpt.

Hotline service is offered to the user with the foll ow ng
subscription options.

21.3.10.1 Protected Hotline Calling

The user may receive calls only froma specified |ist of
parties and may originate calls to a specified destination
only, called the Designated Called Party (DCP).

21.3.10.2 Pair Protected Hotline Calling
Each of the two designated users can only call each other
and no third party can call either.
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21.3.10.3 Unprotected Hotline Calling

The user may originate calls to a specified destination only
(i.e., the DCP) but may receive calls fromany party including
t he DCP.

21.3.10.4 Protected Hotline Receiving
The user may receive calls only froma list of parties but
may originate calls to any party.

21.3.11 Preset Conference Calling

The | SDN suppl enental service preset conference calling is
an optional feature that may be specified by the ordering
departnent or agency in site specific contracts. The preset
conference calling feature shall allow the served user to
qui ckly establish a conference call wth a predefined list of
parties that is stored in the network using a preset
identification. Upon invocation of a preset conference, the
network shall validate the request, determ ne the conferees
that are associated with the call, dial each conferee, in
parallel, and establish the conference.

As each conferee responds to the preset conference call, the
networ k shall provide the responding conferee with a preset
conference notification. This notification will informthe
conferees that they are about to take part in a preset
conference call. Once the conference is established, the
procedures for addi ng new conferees, dropping conferees, and
term nating a conference shall be available to the conference
controller.

21.3.11.1 Proceedures
The preset conference calling supplenmentary services by
shal| be subscribed to by prior arrangenent.

Wt hdrawal of the service is acconplished by the service
provi der upon request by the subscriber or for service
provi der reasons.

Conference calling shall be provided with subscription
options and associ ated val ues. The options apply separately
to each | SDN nunber and bearer service conbination or to each
term nal service profile or to each interface. The options
are shown in Table 21-9.
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Tabl e 21-09.

Preset Conference Subscription Options

Subscription Option

Val ues

Maxi mum conf erence size (Note 1)

N, where 3 £ N £ 127

Default conference size

M where 3 £ ME N

Nunber of Preset ldentifications

Up to the maxi num dependent upon the
servi ce provider.

For each Preset |D:

Preset ID

I SDN nunber of the primary bridge

Conf eree/ al ternate conferee addresses

| SDN nunbers

Notifications to served user (Note 2)

If Yes (Optional notifications in Notes
3 and 4)
No

Notifications to conferee

Yes (Note 5)

1 - The maxi mum conference size is a service provider option

2 - Notifications may include information such as nanes and sone ot her

i nformati on regardi ng confereees

3 - These notifications are optional:

attenpt has been term nated for |ack of
term nated by the conferee, conferee call

conferee has responded, conferee call
response, conferee call has been

attenpt has been diverted to alternate

conferee, conferee call attenpt has been diverted to alternate conferee, conferee

is added to the conference, conferee has been dropped fromthe conference,

conferee has been preenpted by a hi gher precedence call, conference is

di sconnect ed.

4 - Served user also receives the follow ng notifications:

Preset conference is

active, add request is denied, and drop request is denied, conferee has been

preenpt ed by a hi gher precedence call.

5 - Conferees shall receive the follow ng notifications: preset conference call

announcenent, and preset conference is active.

Once all
have had their cal
call shal

notification to the served user

The served user shal

conferees or alternates conferees have responded or
attenpts term nated, the preset conference
be established with the mandatory conference active

and t he connected conferees.

be able to term nate the conference

notification and force the preset conference to be established

before al
t erm nat ed.
conference is forced shal

recei ve the conference active notification.
setup procedure continues for conferees that

conf erence cal
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had not responded when the conference was forced. In this
case the conferees will be added to the conference as they
respond and receive a notification that the conference is
active and the served user may receive an optiona
notification that a conferee has been added.

21.3.11.2 Managi ng | ndividual Conferences.

Once the conference has been established, the conference
controller, generally the served user, has the foll ow ng
options for managi ng conferees in association with the
conference on which he/she is active.

a. Add a new conferee: Once the preset conference is
established the served user shall be able to add new
conferees to the conference. The nunber of conferees that
can be added to an established conference is 5.

b. Drop a conferee: The conference controller may request
that a specified conferee (indicated by the Party I1D) be
di sconnected fromthe conference and the conference
controller’s association with that conferee be elim nated
conpletely, all conferees still active on the conference
will be notified of the successful drop operation.

C. | sol ate a conferee: The conference controller may
request that a specified conferee (indicated by the Party
| D) be prevented from comunicating with the conference but
not renoved fromit. This does not affect the state (e.g.
Active or Held) of the specified conferee’s access channel s
(e.g. B-channels) which are nom nally under the control of
the specified conferee. Al conferees, including the
isolated party, shall be notified of the successful isolate

operation. It shall be possible for the conference
controller to isolate nore than one conferee froma
conference call that contains 2 or nore conferees. |In fact,

all conferees could be isolated fromthe conference by the
conference controller.

d. Reattach a conferee: The conference controller may
request that a specified conferee (indicated by the Party
I D) be reattached to the conference. Successful execution
of this command permts a previously isolated conferee to
again converse with all other conferees that are connected
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to the conference. This does not affect the state (e.qg.
active or held) of the specified conferee’s access channels
(e.g. B-channels) which are nom nally under the control of
the specified conferee. Al conferees, including the
reattached party, shall be notified of the successful
reattach operation.

e. Split a conferee: The conference controller nay request
that a specified conferee (indicated by the Party I1D) be
renmoved fromthe conference (indicated by the Conference
I D), but remain connected to the conference controller.
Execution of this request requires that the controller
establish a new call, since the renpte user is no | onger
associ ated with the conference call. Al conferees,
including the split party, shall be notified of the
successful split operation upon establishnment of the new
call.

f. Term nate the conference: The conference controller may
explicitly request that a conference be termnated, i.e.

that every party associated with the particul ar
conference be di sconnect ed;

that all conference resources be de-all ocated; and
that all know edge of the conference call, including the
Call 1D, be renoved.

21.3.11.3 Conferee Actions

In the active state of the conference, and conferee may:

a. Hold and retrieve the conferee’s connection to the
conference as per Call Hold supplenentary service
pr ocedures;

b. D sconnect the conferee’s connection to the conference as
per basic call control call clearing procedures. An
indication is provided to the controller and the active
conf er ees;

c. Invoke the Conference Calling supplenentary service
(i.e., on his/her connection t the existing conference,
thus formng a “chain” of conference).

21.3.11.4 Interworking Considerations
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No i nterworking situations exist over and above those
required for communi cations with respect to the basic service.
The conference controller shall be an | SDN user. The
operation of this service is unaffected by the nature (i.e.,
| SDN or non-1SDN) of the conferees’ connections. The delivery
of notifications associated with Preset Conference Calling to
non-1 SDN conferees may not be possible.

21.3.11.5 Capabilities for Charging
The service provider shall be able to charge accurately for
this service.

21.3.11.6 Interaction Wth O her Supplenentary Services

|f a conferee uses, during the conference, a supplenentary
service or other function that generates a notification to the
conference controller, this notification shall be sent to the
conference controller with the Party ID of the party it
applies to. Interactions with other supplenentary services
shal |l be as described in ANSI T1.647, paragraph 4.5.

21.3.11.7 Functional Capabilities and Information Fl ows
Functional capabilities and information flows shall be as
described in ANSI T1.647, paragraph 5.

21.3.11.8 Switching and Signaling Specification

Swi tching and signaling specifications at the user/network
interface shall be as described in ANSI T1.647 as nodified by
user to network signaling is Section 6 of this specification

21.3.11.9 Switching and Signaling At |nterexchange

| nt erfaces.

Swi tching and signaling specifications at the interexchange
interface shall be as described in ANSI T1.647 as nodified by
user to network signaling is Section 6 of this specification

21.3.11.10 Protocol Interworking

21.3.11.10.1 CCS7/DSS1. Wen and IS-UP notification
i ndi cator paraneter is received at the destination EQ, it
shal|l be napped as a DSS1 Notification indicator information
el ement in a NOTI FY nessage.

21.3.11.10.2 I1SDNnon-1SDN. No notification is passed to
the conferees if they are non-ISDN users.
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d ossary

TERM
ABS
ABSBH
ACC
ACG
Al'N

AVA

AM

ANS|
ACM NM

ASDY C3I

ATB
BAF
BCC
BNEA
BPA
BRI

CAS
CLASS

Definition

Alternate Billing Service

Aver age Busy Season Busy Hour

Aut omati ¢ Congestion Controls
Automatic Call Gap

Advanced Intelligent Network

Aut omati c Message Accounti ng

Al ternate Mark I nversion

American National Standards Institute

Adm ni stration, Operations, and Mi ntenance/ Network
Managenent

Assi stant Secretary of Defense for Command, Control,
Conmuni cations, and Intelligence

Al l Trunks Busy

Bel | core AVA For mat

Bell core dient Conpanies

Busy Not Equi pped Announcenent

Bl ocked Precedence Announcenent

Basic Rate Interface

Centralized Autonated Message Accounting
Centralized Attendant Service
Cust om Local Area Signaling Services
Common Channel Signaling System No. 7
Central Ofice

Community of Interest

Custonmer Prem ses Equi pnent
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DCAC

DPC
Dl SA
DI SN
DoD
DoDD

DPAS
DRSN
DS1
DSN
DSS1
DTMF
EN
ECS
ESP
=

FO
FTS2000
ce
GSCR
HTR

|

| AM

Crcuit Switched

Def ense Conmuni cati ons Agency G rcul ar
Di stribution Frane

Dynam ¢ Overl oad Control

Destinati on Poi nt Code

Def ense Informati on Systens Agency

Def ense Informati on Systens Network
Depart nent of Defense

DoD Directive

D al Pul se

Digital
Def ense Red Switch Network
Digital
Def ense Swi tched Network
Digital

Patch and Access System

Signal 1

Subscri ber Signaling System No.
Dual Tone Milti-Frequency

End O fice Node

End O fice Switch

Essential Service Protection

FLASH

FLASH OVERRI DE

Federal Tel ecommuni cati ons System 2000

G ade of Service
Generic Switching Center
Hard To Reach

| MVEDI ATE

Requi renent s

Initial Address Message
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| CA
| E
W\

| SDN
| ST
| S- UP
I TU-T

| VSN
JCS- |
LATA
LFB
LSSGR
MAF

MFS

M LDEP
M_PP
MSMC
MIP
MUF

N- | SDN
NATO
NE
NEBS

NI

NS

NTM

| sol at ed Code Announcenent

| nf ormati on El enent

Intelligent Network

I ntegrated Services Digital Network
I nterswi tch Trunks

| SDN User Part

| nt ernati onal Tel econmuni cati ons Uni on -
Tel econmuni cati ons

Initial Voice Switched Network

Joint Chiefs of Staff Instruction

Local Access Transport Area

Look Ahead for Busy

LATA Swi tching Systens Generic Requirenents
Mai nt enance and Adm nistration Facility
Mul ti - Frequency

Mul tifunction Switch

Mlitary Departnents

Mul ti-Level Precedence and Preenption
Media Stinmulated Mass Cal ling

Message Transfer Part

Mlitary Uni que Features

Nar r owband | SDN

North Atlantic Treaty Organization

Net wor k El enent s

Net wor k Equi prent - Bui | di ng System
Network Interface

Net wor k Syst ens

Networ k Traffic Managenent
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OCONUS Qut side Continental U. S.

OVAP Operati on and Mai ntenance Application Part
(03 Qper ati ons Systens

OrGR Qper ati ons Technol ogy Generic Requirenents
P PRICRITY

PALA Precedence Access Limtation Announcenent
PAR Peak-t o- Average Ratio

PAT Precedence Access Threshol d

PBX Private Branch Exchange

PCM Pul se- code Mbdul ati on

PCR Preventive Cyclic Retransm ssion

PCW Precedence Call Waiting

PL Precedence Level

PL/ CA Precedence Level and Calling Area

PNI D Precedence Network I nward Di al

PPSN Publ i c Packet Sw tched Network

PRI Primary Rate Interface

PSN Public Sw tched Network

PTT Post, Tel ephone, and Tel egraph

RLT Rel ease Link Trunk

RSU Renote Switch Unit

SCCP Si gnal i ng Connection Control Part

SDL Speci fication and Description Language
SILC Sel ective Incom ng Load Control

SLS Si gnal i ng Link Sel ection

SMDS Switched Multi-nmegabit Data Services
SONET Synchronous Optical Network
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SP
SPCS
SS7
STP
STU
SWF- DS1
TC
TCAP
TE

TR

TN

TS

UPA
VCA
WAR&NP
ZBTSI

Si gnal i ng Poi nt

Stored Program Controlled Sw tches
Signaling System No. 7

Si gnal Transfer Point

Secure Tel ephone Unit

Swi tched Fractional DS1 Service
Transaction Capability

Transaction Capability Application Part
Term nal Equi prent

Trunk Reservation

Tandem Node

Tandem Swi t ch

Unaut hori zed Precedence Level Announcenent
Vacant Code Announcenent

Wor | dwi de Routing and Nunbering Pl an

Zero Byte Time Slot Interface
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