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Foreword
ISO (the International Organization for Standardization) and IEC (the International Electrotechnical €emmission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal witl
particular |fields of technical activity. ISO and IEC technical committees collaborate in fields*of mutua] interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEE, also take part in the work.

In the field of information technology, 1ISO and IEC have established a joint technicak.committee, ISO/IEC JTC 1. Draft
Internatioal Standards adopted by the joint technical committee are circulated to natienal bodies for voting. Publination as a
Internatioal Standard requires approval by at least 75 % of the national bodies casting a vote.

Internatioal Standard ISO/IEC 13874 was prepared by ECMA (as ECMA-176) and was adopted, under a] special “fast-track
procedurg’, by Joint Technical Committee ISO/IEC JT@nfgrmation technologyin parallel with its approval hy national
bodies of [SO and IEC.

This secopd edition cancels and replaces the first edition (ISO/IEC 13874:1995), which has been technically revised.

Annex A fprms an integral part of this International Standard. Annexes B, C and D are for information only.
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Introdyction

This International Standard is one of a series of International Standards defining services and signalling 4
Private|Integrated Services Networks (PISNs). The series uses ISDN concepts as developed by [TU-T
framewprk of International Standards for Open Systems Interconnection as defined by ISO/IEC.

This International Standard specifies the signalling protocol for use at the Q reference’ point in {
Replacé¢ment additional network feature. The protocol defined in this International Standard forms part

(informally known as QSIG).
This International Standard is based upon the practical experience of ECMA membger companies and thg
and comtinuous participation in the work of ISO/IEC JTCL1, ITU-T, ETSI and aother international and natig
bodies.|It represents a pragmatic and widely based consensus.

rotocolstapplicable
and conforms to

upport of the Pa
bf the PSS1 proto

results of their ac
nal standardizatio
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Information technology — Telecommunications and information exchange between
systems — Private Integrated Services Network — Inter-exchange signalling
protocol — Path replacement additional network feature

1
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The Q feference point is defined in ISO/IEC 11579-1.

Service

International Standard contains the stage 3 specification for the Q reference point afd satisfies the requi
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This International Standard is applicable to PINXs which can interconnect to form a PISN.
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Scope
ent ad

R is a feature which applies to an established call, allowing that call's connection between RINXs
ion.

specifications are produced in three stages and according to the method specified in CCITT Rec

and stage 2 specifications in ISO/IEC 13863.

halling protocol for ANF-PR operates on top of the signalling protocolfot/basic circuit switched cal
EC 11572, and uses certain aspects of the generic procedures ferthe control of supplementa
[ 11582.

ernational Standard also specifies additional signalling protocol requirements for the support o
Ce point between ANF-PR and other supplementary services and ANFs.

Conformance

r to conform to this International Standard,” a PINX shall satisfy the requirements identi
pntation Conformance Statement (PICS) proforma in annex A.

Normative references

owing standards contain provisions which, through reference in this text, constitute provisiong
d. At the time of publication, the editions indicated were valid. All standards are subject to re
ents based on this International Standard are encouraged to investigate the possibility of applying
tandards indicated below:Members of IEC and ISO maintain registers of currently valid Internatio

[ 11571:1994, Infarmation technology - Telecommunications and information exchange

Numbering and sub-addressing in private integrated services networks.

[ 11572:1997, - Mnformation technology - Telecommunications and information exchange betwe
Integrated Services Network - Circuit mode bearer services - Inter-exchange s

and protocol.

[ 116574:1994, Information technology - Telecommunications and information exchange betwe

ditional network fe:

nnected together v

0 be replaced by «

mmendation [.130

ementsyideatified |

| controlfiad speci
Iry services specif

f interactions at th

fied in the Proto

5 of this Internatio
bvision, and partie
the mosbnacent e
hal Standards.

petween systems

en systems - Privi
gnalling procedur

en systems - Privi

Integrated Services Network - Circuit-mode 64 kbit/s bearer services - Service d

escription, functior

ISO/IEC 11579-1:1994,

ISO/IEC 11582:1995,

ISO/IEC 13863:1998,

capabilities and information flows.

Information technology - Telecommunications and information exchange betwe

en systems - Privi

Integrated Services Network - Part 1: Reference configuration for PISN Exchanges (PINX).

Information technology - Telecommunications and information exchange betwe

en systems - Privi

Integrated Services Network - Generic functional protocol for the support of supplementary service:

Inter-exchange signalling procedures and protocol.

Information technology - Telecommunications and information exchange betwe

en systems - Privi

Integrated Services Network - Specification, functional model and information flows - Patl

replacement additional network feature.
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ISO/IEC 13869:1995, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Inter-exchange signalling protocol - Call transfer supplementary
service.

ISO/IEC 15056:1997, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Inter-exchange signalling protocol - Transit counter additional network
feature.

ITU-T Rec. 1.112:1993, Vocabulary of terms for ISDNSs.

CCITT Rec. 1.130:1988, Method for the characterization of telecommunication services supported by an ISDN and network

LA

capabitittesof e tSBiN:

ITU-T Rec. |.210:1993, Principles of telecommunication services supported by an ISDN and the means to-describe them.

ITU-T Rec. 0.950:1993, Digital Subscriber Signalling System No. 1 (DSS 1) - Supplementary services protocgls, structure and
general principles.

ITU-T Rec. £.100:1993, Specification and description language.

4 Def|nitions

For the purgoses of this International Standard, the following definitions apply.

4.1 External definitions

This International Standard uses the following terms defined in other documents:

- ANF-PR|user (ISO/IEC 13863)

— Applicatipn Protocol Data Unit (APDU) (ISO/IEC 11582)

— Basic Service (ITU-T Rec. 1.210)

— Call, Bagic Call (ISO/IEC 11582)

— Connectfon (ISO/IEC 13863)

— Incoming Gateway PINX (ISO/IEC 11572)

— Interpretation APDU (ISO/IEC 11582)

— Network|Facility Extension (NFE) (ISO/IEC 11582)

- New Connection (ISO/IEC 13863)

— 0Old Connection (ISO/IEC 13863)

- Originatifhg PINX (ISO/IEC 11572)

- Outgoingd Gateway PINX (ISO/IEC 11572)

— Private Integrated Sepvices Network (PISN) (ISO/IEC 11579-1)

— Private IntegratedsServices Network Exchange (PINX) (ISO/IEC 11579-1)

— Signalling (ITU-T Rec. 1.112)

- Supplemtentary-Service =T Rec+210)

— Supplementary Services Control Entity (ISO/IEC 11582)

— Terminating PINX (ISO/IEC 11572)

— Transit PINX (ISO/IEC 11572)

— Trombone Connection (ISO/IEC 13863)

— User (except in the context of ANF-PR user) (ISO/IEC 11574)
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4.2 Other definitions
4.2.1 Branching PINX : The Transit PINX at which the retained connection finishes and the new connection starts.

4.2.2 Cooperating PINX :The end PINX which initiates the establishment of the new connection towards other end PIN
involved in the call.

4.2.3 End PINX : Within the context of a call, a PINX which is not acting as a Transit PINX, i.e., an Originating PINX,
Terminating PINX, an Incoming Gateway PINX or an Outgoing Gateway PINX.

4.2.4 Preceding PINX :The adjacent PINX in the direction of the Cooperating PINX, relative to a particular PINX involved ir
the old connection.

Note 1 - Fhiscarrbe-the-Cooperating+

4.2.5 Replaced connectionThat part of the old connection which is not retained and is replaced by théneyw connection.
4.2.6 Rpquesting PINX The end PINX which invokes ANF-PR and towards which the new connection is rputed.
4.2.7 Retained connection That part of the old connection which is retained and not replaced by the new ¢onnection.

4.2.8 Spbsequent PINX The adjacent PINX in the direction of the Requesting PINX, relativeyto a particular PINX involved ir
the old ponnection.

Note 2 - This can be the Requesting PINX itself or a Transit PINX.

4.2.9 Inviting PINX : Any PINX in the connection that is associated with the ANF-PR user and able to redquest either end Pl
to invoke ANF-PR.

5 List of acronyms

ANF Additional Network Feature

ANF-PR Path Replacement additional network feature
APDU Application Protocol Data Unit

ASN.1 Abstract Syntax Notation no. 1

ISDN Integrated Services Digital Network

NFE Network Facility Extension

PICS Protocol Implementation Conformance Statement
PINX Private Integrated Services Network Exchange
PISN Private Integrated Services Network

SDL Specification and Description Language
SS-CT Call*Transfer supplementary service

6 Signalling)protocol for the support of ANF-PR
6.1 ANF4PR description
ANF-PR is-invoked by an established call, allowing that call's connection through the PISN to be replacefl by a new connec

Optionaitythedirectionof-themew—conmectiomrmay bedecided-by-theANF-PRuser—f-themew-—conmection is required to sa
certain criteria, ANF-PR should be used in conjunction with other supplementary services and/or ANFs. In the absenc
specific criteria, the new connection should be established using the routeing rules which apply to basic call establishment.

Note 3 - Annex A of ISO/IEC 13863 gives examples of the circumstances under which ANF-PR can be used and criteria whiziim ¢he selection of the
new connection.

ANF-PR may be initiated locally at the Requesting PINX or optionally from an Inviting PINX. The Requesting PINX she
request the Cooperating PINX to attempt the establishment of a new connection from the Cooperating PINX to the Reque
PINX. If successful, the new connection shall replace the old connection.
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Note 4 - The Requesting PINX can be either end PINX involved in a call, i.e., the Originating PINX or the Terminating RiNbearase of interworking
with another network, the Incoming Gateway PINX or Outgoing Gateway PINX.

Optional procedures and coding are specified for allowing the retention of one or more elements of the old connection, starting
from the Cooperating PINX and continuing as far as a Transit PINX, subject to any given criteria being achievable in that way.
A new connection is established from the Transit PINX to the Requesting PINX instead of from the Cooperating PINX to the

Requesting

6.2
6.2.1 Req

PINX.

ANF-PR operational requirements

uirements on the Cooperating PINX

ANF-PR sh:

Note 5 - State
and/or ANF pr

ISO/IEC 11
establishme)
the old conr

Generic pro
apply.

6.2.2 Reg
ANF-PR sh:

Note 6 - State
and/or ANF pr

ISO/IEC 11
establishme)
the old conr

Generic pro
apply.

6.2.3 Reg
6.2.3.1 Tra
ANF-PR sh
(incoming a

Note 7 - State
and/or ANF pr

ISO/IEC 11
old connect

Generic pro
shall apply.
destination,

6.2.3.2 Tra

il be applicable to a call whose protocol control state, as defined in ISO/IEC 11572, is Active.

IActive will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imositjusapplemer
cedures.

h72 protocol control procedures for call establishment at the outgoing side of an inter-PINX link
nt of the new connection. ISO/IEC 11572 protocol control procedures for call clearing shall appl
ection in the event of successful switch over to the new connection.

cedures for the call-related control of supplementary services, as specified\in\SO/IEC 11582 for

uirements on the Requesting PINX
il be applicable to a call whose protocol control state, as defined’in t1SO/IEC 11572, is Active.

IActive will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imoeitjusapplemer
cedures.

h72 protocol control procedures for call establishment at.the incoming side of an inter-PINX link
nt of the new connection. ISO/IEC 11572 protocol.control procedures for call clearing shall appl
ection in the event of successful switch over to the nrew connection.

cedures for the call-related control of supplemeéntary services, as specified in ISO/IEC 11582 for

uirements on a Transit PINX
nsit PINX involved in the replaced gonnection

bll be applicable to a call whase.protocol control state, as defined in ISO/IEC 11572, on each
nd outgoing) is Active and whese call control state, as defined in ISO/IEC 11572 is TCC_Call_Acti

IActive will have been reached(asjya result of ISO/IEC 11572 call establishment procedures, possibly imositjusapplemer
cedures.

b 72 protocol controhand call control procedures for call clearing at a Transit PINX shall apply to
on in the event.of successful switch over to the new connection.

cedures for-the call-related control of supplementary services, as specified in ISO/IEC 11582 f
For ANF-PR the requirements are limited to the passing on of Facility information elemen
as indicated in the Network Facility Extension (NFE), is not the Transit PINX.

hsit PINX involved in the new connection

tary service

shall apply to the
y to the release of

an end PINX, shal

tary service

shall apply to the
y to the release of

an end PINX, shal

of the two links
ve.

tary service

the release of th

br a Transit PINX,
s for which the

ISO/IEC 11
establishme

: :

nt of the new connection.

all apply to the

ISO/IEC 11572 protocol control and call control procedures for call clearing at a Transit PINX shall apply to the release of th

new connec

tion in the event of failure to complete ANF-PR successfully.

Generic procedures for the call-related control of supplementary services, as specified in ISO/IEC 11582 for a Transit PINX,
shall apply. For ANF-PR the requirements are limited to the passing on of Facility information elements for which the

destination,

as indicated in the Network Facility Extension (NFE), is not the Transit PINX.

6.2.3.3 Transit PINX involved in the retained connection
The procedures below are applicable only if the optional procedures for retention of part of the old connection (0) aed.support
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ANF-PR shall be applicable to a call whose protocol control state, as defined in ISO/IEC 11572, on each of the two |
(incoming and outgoing) is Active and whose call control state, as defined in ISO/IEC 11572 is TCC_Call_Active.

Note 8 - State Active will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imoeitjusapplementary service
and/or ANF procedures.

Generic procedures for the call-related control of supplementary services, as specified in ISO/IEC 11582 for a Transit P
shall apply.

6.2.3.4

Branching PINX

The procedures below are applicable only if the optional procedures for retention of part of the old connection (0) agd.suppol

ANF-PH
(incomi

Note 9 -
and/or Al

ISO/IE(
establig
the rep

Generiq
shall a

6.2.4

ANF-PH
for the

6.3
6.3.1
The op

R shall be applicable to a call whose protocol control state, as defined in ISO/IEC 11572, on
Ng and outgoing) is Active and whose call control state, as defined in ISO/IEC 11572 is TCC-Call |

State Active will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imooeitfusapp
\F procedures.

[ 11572 protocol control procedures for call establishment at the outgoing side of @n-inter-PINX
hment of the new connection. ISO/IEC 11572 protocol control procedures for call*clearing shall
aced connection in the event of successful switch over to the new connection,

procedures for the call-related control of supplementary services, as specified in ISO/IEC 115
ply.
Requirements on the Inviting PINX

R shall be applicable to a call whose protocol control state, as-défined in ISO/IEC 11572, is Actiy
Call-related control of supplementary services, as specified ifJISO/IEC 11582 for an end PINX, sha

ANF-PR coding requirements
Operations
prations defined in Abstract Syntax Notation number-l (ASN.1) in table 1 shall apply.

each of the two li
| Active.

ementary service

link shall apply to
apply to the releas

82 for a Transit P

e. Generic proced
[l apply.
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Path-Replacement-Operations
{iso standard pss1-path-replacement (13874) pr-operations (0)}

DEFINITIONS EXPLICIT TAGS ::=

BEGIN

IMPORTS

PathReplac

PathReplac

L. RO COAN 0

BInvite

bPropose

AHONERRORFROM-Remote-Operation-Neotation
{joint-iso-ccitt(2) remote-operations(4) notation (0)}
Extension FROM Manufacturer-specific-service-extension-definition
{iso standard
pssl-generic-procedures (11582) msi-definition (0)}
notAvailable, supplementaryServicelnteractionNotAllowed
FROM General-Error-List
{ccitt recommendation q 950 general-error-list (1)}
PartyNumber FROM Addressing-Data-Elements
{iso(1) standard(0) pss1-generic-procedures(11582)
addressing-data-elements(9)};

OPERATION
ARGUMENT DummyArg
ERRORS {

notAvailable,

temporarilyUnavailable,
supplementaryServicelnteractionNotAllowed,
criteriaPermanentlyUnachievable,
criteriaTemporatityUnachievable,
invalidRerouteingNumber,
unrecognizedCallldentity,
establishmentFailure,

cellision,

unspecified

}

OPERATION
ARGUMENT PRProposeArg
ERRORS {

notAvailable,
temporarilyUnavailable,
supplementaryServicelnteractionNotAllowed,

criteriaPermanentlyUnachievable,
criteriaTemporarilyUnachievable,
invalidRerouteingNumber,
unrecognizedCallldentity,
establishmentFailure,

collision,

unspecified

}
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Table 1 - Operations in support of ANF-PR (continued)

PathReplaceSetup ==  OPERATION
ARGUMENT PRSetupArg
RESULT DummyResult
ERRORS {

criteriaPermanentlyUnachievable,
criteriaTemporarilyUnachievable,
invalidRerouteingNumber,

A anizadCallldantihg
ulIIU\J\JHIIILU\.‘\/(AIII\JCIILILY,
temporarilyUnavailable,

unspecified

}

PathReplaceRetain ==  OPERATION

ARGUMENT PRRetainArg

RESULT DummyResult

ERRORS {
notAvailable,
temporarilyUnavailable,
supplementaryServicelnteractionNotAllowed,
criteriaPermanentlyUnachievable;
criteriaTemporarilyUnachievable,
invalidRerouteingNumber,
unrecognizedCallldentity,
establishmentFailute;

unspecified
}
PRPropgoseArg =  SEQUENCE {
callldentity Callldentity,
rerouteingNumber PartyNumber,

extension CHOICE {
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension

} OPTIONAL
}
PRSetypArg =  SEQUENCE {
callldentity Callldentity,
extension CHOICE {
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF EXxtension
} OPTIONAL
}
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Table 1 - Operations in support of ANF-PR (continued)
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PRRetainArg @=  SEQUENCE{
callldentity Callldentity,
rerouteingNumber PartyNumber,
extension CHOICE {
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension
} OPTIONAL
¥
DummyResplt = CHOICE{
NULL,
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension
}
DummyArg = CHOICE{
NULL,
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension
}
Callldentity = NumericString (SIZE(1..4))
pathReplacg¢Propose PathReplacePropose ::= 4
pathReplacg¢Setup PathReplaceSetup ::= 5
pathReplac¢Retain PathReplaceRetain ::= <6
pathReplacglnvite PathReplacelnvite::= 86

temporarilyl

collision

criteriaPerm

navailable

ERROR ::= 1000
-- used/when the operation is temporarily not available and none of
~ the other errors applies - a later attempt could be successful

ERROR ::= 1001
-- used when a pathReplacePropose invoke APDU is received by a PINX
-- which has sent a pathReplacePropose invoke APDU

anentlyUnachievable

ERROR ::= 1002

-- used when the special criteria requested cannot be achieved
-- because the necessary resources are permanently unavailable

criteriaTemporarilyUnachievable

ERROR ::=1003
-- used when the special criteria requested cannot be achieved
-- because the necessary resources are temporarily unavailable
-- a later attempt could be successful
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invalidR

erouteingNumber
ERROR ::= 1004
-- used when the establishment of the new connection fails because the
-- Called party number information element is not a valid number for
-- routeing the new connection to

unrecognizedCallldentity

o --— 1000

establighmentFailure

-- applies
Unspedified := ERROR PARAMETER Extension
unspecfified Unspecified ::= 1008

C\N\OTN\ . — ITUUJ

-- used when establishment of the new connection fails because it could
-- not be associated with the old connection at the Requesting PINX

ERROR ::= 1006
-- used when establishment of the new connection fails.and no other error

-- of Path-Replacement-Operations

-- used to convey a manufacturer spegific error, possibly with other informjation

END

6.3.2 |Information elements

6.3.2.1| Facility information element

APDUSs| of the operations defined in 6:3,1 shall be coded in the Facility information element in accordance with ISO/IEC 115
When ¢onveying the invoke APDUof operation PathReplacelnvite, the NFE shall be included and the|destinationEntity

elemenf of the NFE shall contain value endPINX.

When d

When
contain

When d
value e

When d

onveying APDUs ef\operations pathReplacePropose and pathReplaceSetup, the NFE shall be ing

value endPHNX.

onveying.the invoke APDU of operation pathReplaceSetup, the destinationEntity data element o
NAPINX:

onveying the invoke APDU of operation pathReplaceRetain, the NFE shall be omitted.

luded.

onveying the~invoke APDU of operation pathReplacePropose, the destinationEntity data element of the NFE ¢

the NFE shall col

When conveying the invoke APDU of operation pathReplaceSetup, the Interpretation APDU shall be included and shall havi
value clearCalllfAnylnvokePduNotRecognised. When conveying any other Remote Operations APDU, the Interpretation AF
shall either be omitted or have the value rejectAnyUnrecognisedinvokePdu.

6.3.2.2

Other information elements

The following information elements used during establishment of the new connection and release of the old connection sh:
coded as specified in ISO/IEC 11572:

— Bearer capability

— Called party number

- Cause
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- Sending

The followin

6.3.3

complete

g information element shall be coded as specified in ISO/IEC 15056:

Transit Counter

Messages

© ISO/IEC

Except for cases where a basic call message is to be conveyed at the same time, the Facility information shall be conveyed in
FACILITY message as specified in ISO/IEC 11582.

The following messages used during establishment of the new connection and release of the old connection shall be as specifi

in ISO/IEC ]

1572
FrO=

CALL PH
CONNE
CONNE
DISCON
RELEAS
RELEAS
SETUP

ANH

6.4
6.4.1

The proced
functional e

6.4.1.1 Sta

ANF-PR is ot operating.

6.4.1.2 Sta
A pathRepla
6.4.1.3 Sta
The new co
6.4.2

The proced
functional e

6.4.2.1 Sta

ANF-PR is ot operating.

6.4.2.2 Sta
A pathRepla

6.4.2.3 Sta

Stafes at the Requesting PINX

Stafes at the Cooperating PINX

OCEEDING

CT

CT ACKNOWLEDGE
NECT

E

E COMPLETE

-PR state definitions

ires for the Requesting PINX are written in terms of theXollowing conceptual states existing w
htity in that PINX in association with a particular call.

e PR-Reqg-ldle

e PR-Reg-Initiated
cePropose invoke APDU has been sent to'the Cooperating PINX.

e PR-Reg-Completing
hnection has been established and a pathReplaceSetup return result APDU has been sent to the

ires for the Cooperating ‘RINX are written in terms of the following conceptual states existing w
htity in that PINX in association with a particular call.

e PR-Coop-ldle

e PR-Coogp:-Establishment

e’PR-Coop-Retain

ceSetup invoke APDU has been sent in conjunction with the establishment of the new connection.

thin the ANF-PR

Cooperating PINX.

thin the ANF-PR

A pathReplaceRetamn mnvoke APDU has been Sent to the subsequent PINX.

6.4.3 States at a Transit PINX on the retained path, including the branching PINX

The procedures for a Transit PINX on the retained path are written in terms of the following conceptual states existihg within
ANF-PR functional entity in that PINX in association with a particular call.

6.4.3.1 State PR-Transit-Idle
ANF-PR is not operating.

6.4.3.2 State PR-Transit-Establishment
A pathReplaceSetup invoke APDU has been sent in conjunction with the establishment of the new connection.

10
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6.4.3.3

State PR-Transit-Retain

A pathReplaceRetain invoke APDU has been sent to the subsequent PINX.

6.4.4
6.4.4.1

States at the Inviting PINX
State PR-invite-ldle

ANF-PR is not operating.

6.5

ANF-PR signalling procedures

ISO/IEC 13874:1999(E)

The signalling procedures specified below are in support of replacement of the entire connection. Additional optionalgprocec

for rete

ntion of part aof the old connection are Qpnr‘ifipd in6 6

Examp
6.5.1

The SD
6.5.1.1
The prg

6.5.1.2
On rec

proceduires of 6.5.1.3 and 6.5.1.4 with the following additions.

If the H
messag

es of message sequences are shown in C.1 to C.4 of annex C.

Actions at the Requesting PINX

L representation of procedures at the Requesting PINX is shown in D.2 of annex D.
ANF PR initiated by the Requesting PINX

cedures of 6.5.1.3 and 6.5.1.4 shall apply.

Optional support of a request from an Inviting PINX
bipt of a FACILITY message containing a pathReplacelnvite invoke-“APDU, the Requesting §

equesting PINX is unable to act on the pathReplacelnvite invoke APDU while in state PR-R
e containing pathReplacelnvite return error APDU may be returned. No state change shall occur.

While i

ignored.

On regeipt of a FACILITY message containing a pathReplacePropose return error while in stat
PathReplacelnvite return error APDU may be returned tosthe Inviting PINX.

6.5.1.3| Normal procedures
Examples of message sequences are shown in C.t and C.3 of annex C.

The Requesting PINX shall send a pathReplacePropose invoke APDU in a FACILITY message to the

state PR-Req-Initiated or PR-Req-Completing, a FACILITY message containing a pathReplacs

PINX shall apply |

bg-ldle, a FACILIT

Invite invoke shall

a}

PR-Reg-Initiatec

Cooperating PINX

enter sfate PR-Req-Initiated. Within the argument, the rerouteingNumber data element shall contain a pumber from one ¢

native

party n
calllder
particul
outside

Note 10 -
an ANF-H

Having
accordg
PINX s
numbe

umber plans of the PISN (see\SO/IEC 11571). The number, when used as the contents of infg
imber in a SETUP message; shall be sufficient to cause routeing of the new connection to the
tity data element shall contain a number which, in conjunction with the rerouteingNumber data
ar ANF-PR entity, andtherefore the call on which ANF-PR is being invoked. This number need
the Requesting PINX:

The number in the-talltdentity data element should be sufficient to distinguish the call concerned from anlyfothvehichlthe
R Requesting RINXvat that time.

agreed the,B-channel and sent back a CALL PROCEEDING message in response to an incom
ince withsthe procedures of ISO/IEC 11572, if the SETUP contains a pathReplaceSetup invoke
hallqoroceed as follows. If the callldentity data element in the argument of pathReplaceSetup, i

rmation element (
Requesting PINX
element, identifies
not have significa

PINX is acting as

ing SETUP messe
APDU the Reque
N conjunction with
PR-Req-Initiated,

ibfermation in the Called party number information element, identifies an ANF-PR entity in state

Requestng PINX Shalassocate the Tiew Conmection (a5 requested by the SETUP mMessage) with the call on whose beh:
ANF-PR entity is acting.

The Requesting PINX shall connect the calling / called user to the B-channel of the new connection and terminate the B-ch
of the old connection in a suitable manner (pending its release).

Note 11 - The method of terminating the old connection's B-channel is an implementation matter. Annex B of ISO/IEC 13883mwetaiformation on

this.

A pathReplaceSetup return result APDU shall be sent in a CONNECT message using the call reference of the new conn
and state PR-Req-Completing shall be entered.

Note 12 -

On sending CONNECT, the protocol control state for the new connection will become Active.

11
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While in state PR-Reg-Completing, if a DISCONNECT message is received using the call reference of the old connection, the
Requesting PINX shall complete the release of the old connection in accordance with the procedures of ISO/IEC 11572, anc
enter state PR-Reqg-ldle. The call shall continue as an active call using the new connection.

6.5.1.4 Exc

eptional procedures

Examples of message sequences are shown in C.2 and C.4 of annex C.

Receipt of a FACILITY message containing a pathReplacePropose return error APDU or reject APDU during state PR-Reg-
Initiated shall cause entry to state PR-Req-ldle, thereby abandoning ANF-PR. The call shall continue to use the old connection.

Note 13 - Depending on the error, it may be appropriate to invoke ANF-PR again later. If the error is collision, stepe shioerdid reduce th

e probability

of a further col|

Failure to a
PR-Req-Init
Depending

a suitabl

cause n
invalidR¢

cause n

unrecogiizedCallldentity.

If the incom
in state PR
message sh
"facility reje

entity shall femain in state PR-Req-Initiated.

Note 14 - Recs

On receipt
pathReplacs

Note 15 - Recsd

While in sta
Requesting
reconnect th
6.5.2 Acti
The SDL re

6.5.2.1 Nor
On receipt ¢

ANF-PR state PR-Cooep+ldle, the Cooperating PINX shall determine whether it can proceed with ANF-PR. If

to establish
data elemer
in accordari

ision, e.g., by using a random delay before invoking again.

Esociate an incoming SETUP message containing a pathReplaceSetup invoke APDU with an AN
ated shall result in the sending of a DISCONNECT message to initiate the clearing of the
bn implementation, the DISCONNECT message shall contain either:

b cause number in the Cause information element, e.g., 1 "unallocated (unassigned) number"; or

umber 29 "facility rejected” in the Cause information element and a retusn error APDU
routeingNumber; or

umber 29 "facility rejected” in the Cause information element and.a return error APDU

ng SETUP message containing a pathReplaceSetup invoke APDU is successfully associated wit
Reg-Initiated but the new connection is unsuitable for someé, reason, e.g., criteria not satisfied
all be sent to initiate clearing of the new connection. The BISCONNECT message shall contai
cted” in the Cause information element and a return errar’ APDU containing an appropriate er

ipt of a pathReplacePropose return error APDU can be expected:

of a FACILITY message containing a pathReplacePropose invoke APDU while in state PH
bPropose return error APDU containing error-eollision shall be returned. No state change shall ocd

ipt of a pathReplacePropose return error APDU,_containing error collision can be expected.

le PR-Reqg-Completing, if a DISCONNECT message is received using the call reference of the n
PINX shall complete the release“oef the new connection in accordance with the procedures
e calling / called user to the B-channel of the old connection, and enter state PR-Req-Idle.

pns at the Cooperating PINX
presentation of procedures at the Cooperating PINX is shown in D.3 of annex D.

mal procedures
f a FACILITY, méssage containing a pathReplacePropose invoke APDU while in protocol contro

A new connection by selecting an outgoing B-channel on a route determined by the contents of th
t withim-the received argument. If a B-channel is available, a SETUP message shall be sent using
ce_with the procedures of ISO/IEC 11572. The SETUP shall contain a new call reference

--PR entity in state
new connection.

containing error

containing error

n an ANF-PR entit)
. a DISCONNECT
N cause number 2
or. The ANF-PR

R-Reg-Initiated, a
ur.

EW connection, the
bf ISO/IEC 11572

state Active and

0, it shall attempt
b rerouteingNumbe
a neweall referen
hnd the following

information

Sending
Facility.
Optionall

12

lamantc.
et eSS

Bearer capability, containing bearer capability information as for the old connection;

complete;

y, Transit Counter with the transit count field set to zero

Called party number, containing the number received in the rerouteingNumber data element within the - received argument;
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The Facility information element shall contain a pathReplaceSetup invoke APDU. Within the argument, data elem
callldentity shall have the same contents as the corresponding data element in the argument of the received pathReplaceF
invoke APDU.

The Cooperating PINX shall terminate the new connection's B-channel suitably.

Note 16 - The method of terminating the new connection's B-channel is an implementation matter. Annex B of ISO/IEC 138§ 8ncoatmiformation on

this.
State P

R-Coop-Establishment shall be entered.

The protocol control procedures of ISO/IEC 11572 shall apply during the establishment of the new connection.

Note 17
entered 4
On rece
APDU,
to the H
thereby
shall ca

6.5.2.2
If the C
messag

If the 1
FACILI
- unal
rece
reje
rece
reje
time

In each

On recgipt of a FACILITY message containing a pathReplacelnvite invoke APDU while in state PR-Coo
hment, a FACILITY message containing a pathReplacelnvite return error APDU may be returned to the Inviting Pl

Establig
No stat

6.5.3

On rece
the rerq
whethe

In the g
The on

nd on receipt of CONNECT, state Active will be entered.

ipt of a CONNECT message (using the call reference of the new connection) containing a pathRe
the Cooperating PINX shall disconnect the B-channel of the old connection and connéct the calli
-channel of the new connection. A DISCONNECT message shall be sent using the Call referenc
initiating the clearing procedures of ISO/IEC 11572 for the old connection. State PR-Coop-Idle sH
ntinue as an active call using the new connection.

Exceptional procedures

ooperating PINX is unable to comply with the pathReplacePropose.invoke APDU, it shall ser
e containing a pathReplacePropose return error APDU with a suitable error.

'Y message containing a pathReplacePropose return error APDU with a suitable error. Reasons ¢

t APDU;
I expiry at the Cooperating PINX.

case state PR-Coop-ldle shall be entered and the call shall continue as an active call using the o

b change should occur.

Actions at a Coopefating/Requesting PINX in the case of a trombone connection

ipt of a FACILIFY-message containing a pathReplacePropose invoke APDU, the Cooperating PI|
uteingNumber-data element in the argument whether the Requesting PINX is the same as the
" a trombone’connection exists.

ase of a-trombone connection, establishment of the new connection and switching over to it will
y futther signalling which will occur at the Q reference point will be the clearing of the old connecti

6.5.4

Initially protocol control will enter state Call Initiated. On receipt of a CALL PROCEEDING message, state Ouegbl?nlp@eding will be

b placeSetup return
ng / called user in:
e of the old conne
all be entetled. The

d back a FACILIT

ew connection fails to be established for any reason, the Cooperating PINX shall send using the old connecti

an include:

ble to select a B-channel for the new connection;

ipt of a call clearing message using the new connegtion’s call reference without a pathReplaceSetfup return error AP
t APDU;

ipt of a call clearing message using the new,cénnection's call reference with a pathReplaceSett

p return error APL

d connection.

p-Retain or PR-Co

NX can determine
Cooperating PIN)

be intra-PINX mat
on.

-Actions ata Transit PHvX

No special actions are required in support of ANF-PR.

6.5.5

Actions at Inviting PINX

The SDL representation of procedures at the Inviting PINX is shown in D.1 of annex D.

6.5.5.1

Normal procedures

On determining that ANF-PR is to be invoked during a call whose protocol control state is Active, the Inviting PINX slhaall sen
pathReplacelnvite invoke APDU in a FACILITY message to the Requesting PINX. If the old connection is cleared it shall
interpreted as ANF-PR is successful.

13
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6.5.5.2 Exceptional procedures

On receipt of a FACILITY message containing a pathReplacelnvoke return error or reject APDU the
implementation dependent.

© ISO/IEC

action shall be

Note 18 - Depending on the error, it may be appropriate to invoke ANF-PR again later or invoke ANF-PR in the other ditbetiemot is collision, steps

should be taken to reduce the probability of a further collision, e.g., by using a random delay before invoking again.

6.6 ANF-PR optional signalling procedures for retention of part of the old connection
Examples of message sequences are shown in C.5 to C.7 of annex C.

6.6.1
The procedlires of 6.5.1 shall apply, with the following addition.

Actipns at the Requesting PINX

If the Requgsting PINX receives a FACILITY message containing a pathReplaceRetain invoke APDUfrom the
it shall send|back a FACILITY message containing a pathReplaceRetain return result APDU andcenter state P

6.6.2 Actipns at the Cooperating PINX

On receipt ¢f a FACILITY message containing a pathReplacePropose invoke APDU while in protocol contro
ANF-PR stgte PR-Coop-Idle, the Cooperating PINX shall determine whethef it can proceed with ANF-PR, 3
retain that gart of the old connection as far as the subsequent PINX whilevstill meeting any given criteria. If

preceding PINX,
R-Reqg-ldle.

bld connection, is

state Active and
nd whether it can
so, nidshall se

FACILITY message containing a pathReplaceRetain invoke APDU texthe subsequent PINX and enter stat¢ PR-Coop-Retain

The reroutejlngNumber and callldentity data elements shall have the'same contents as the corresponding ddta elements recei

in the pathReplacePropose invoke APDU.

Note 19 - The pmission of the NFE from the Facility information element ensures that the APDU will be processed by thatsBiSEqlfethe subsequent

PINX does not|support these optional procedures it will send back a rejectAPDU.

If it cannot fetain that part of the old connection as far.as the subsequent PINX it shall proceed according tp the pfovisions

6.5.2.

On receipt jof a FACILITY message containing~a pathReplaceRetain return result APDU from the subsg¢quent PINX, the

Cooperating PINX shall enter state PR-Coop-ldie.

6.6.2.2 Exdeptional procedures

On receipt ¢f a FACILITY message Copntaining a pathReplaceRetain return error APDU or reject APDU from the subsequent

PINX while |n state PR-Coop-Retain; the Cooperating PINX shall either, depending on the reason for the erroif or reject APDU:

— proceed jaccording to the provisions of 6.5.2, as if there had been no attempt to retain part of the old conngction; or

— send bagk a FACILITY-mgssage containing a pathReplacePropose return error APDU with a suitable errof to the Requesting
PINX anfl enter statesPR-Coop-Idle.

6.6.3  Actipns at a~Fransit PINX on the retained connection

The SDL representation of procedures at a Transit PINX on the retained Connection is shown in D.4 of annex|D.

On receipt while in protocol

control state Act|ve and ANF-PR state PR Transit-ldle, the Transit PINX shall determlne whether it can retam that mdd of the
connection as far as the subsequent PINX while still meeting any given criteria.

6.6.3.1 Able to retain old connection as far as subsequent PINX

6.6.3.1.1

Normal procedures

If the Transit PINX determines that it can retain that part of the old connection as far as the subsequent PINX, it shall send
FACILITY message containing a pathReplaceRetain invoke APDU to the subsequent PINX and enter state PR-Transit-Retain
The rerouteingNumber and callldentity data elements shall have the same contents as the corresponding data elements in t
received pathReplaceRetain invoke APDU.

14
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Note 20 - The omission of the NFE from the Facility information element ensures that the APDU will be processed by thatsBiSEqlfehe subsequent
PINX does not support these optional procedures it will send back a reject APDU.

On receipt of a FACILITY message containing a pathReplaceRetain return result APDU from the subsequent PINX whil
state PR-Transit-Retain, the Transit PINX shall send a pathReplaceRetain return result APDU to the preceding PINX and
state PR-Transit-Idle.

6.6.3.1.2

On receipt of a FACILITY message containing a pathReplaceRetain return error APDU or reject APDU from the subseqt
PINX while in state PR-Transit-Retain, the Transit PINX shall either, depending on the reason for the error or reject APDU:

Exceptional procedures

- progeed according to the provisions 6.6.3.2, as if there had been no attempt to retain the old-connection as far s
subgequent PINX; or

— send a pathReplaceRetain return error APDU to the preceding PINX and enter state PR-Transit-ldle.

6.6.3.2| Unable to retain old connection as far as subsequent PINX

6.6.3.2]1 Normal procedures

If the Transit PINX determines that it is unable to retain that part of the old connection’as far as the supsequent RINX, it

attempt to establish a new connection by selecting an outgoing B-channel on\a“route determined py the contents

reroutejngNumber data element within the received argument. If a B-channel js_available, a SETUP message shall be sent

a new dall reference in accordance with the procedures of ISO/IEC 11572. The'SETUP shall contain a ngw call reference ar

following information elements.

— Beafer capability, containing bearer capability information as for the old connection;

— Callgd party number, containing the number received in the refouteingNumber data element within the received argumer

- Senfling complete;

- Facility;

— Optipnally, Transit Counter with the transit count field set to zero.

The F3cility information element shall contain.(@ pathReplaceSetup invoke APDU. Within the argument, data elem

callldentity shall have the same contents as the._corresponding data element in the argument of the recgived pathReplace

invoke APDU.

The Transit PINX shall terminate the new connection's B-channel suitably.

Note 21 { The method of terminating the new,eonnection's B-channel is an implementation matter. Annex B of ISO/IEC 138§ 8nogatmiformation on

this.

State PR-Transit-Establishment)shall be entered.

The prqgtocol control procedures of ISO/IEC 11572 shall apply during the establishment of the new connection.

Note 22 } Initially protocolicentrol will enter state Call Initiated. On receipt of a CALL PROCEEDING message, state OugdoPigpc@eding will be

entered gnd on receipt of, CONNECT, state Active will be entered.

On recgipt of a EONNECT message (using the call reference of the new connection) containing a pathReplaceSetup return

APDU, [the Transit PINX shall disconnect the B-channel of the replaced connection and connect the B-ghannel of the ret:

connection instead to the B-channel of the new connection. A DISCONNECT message shall be sent uging the call referer

the rep aced r‘nnnnr\tinn, thnrnhy inifinﬁng the r‘lnnring prnr\ndnrnc of ISO/NEC 11572 for the rnplnr‘nd donnection. The Tr

PINX shall send a FACILITY message containing a pathReplaceRetain return result APDU to the preceding PINX and €
state PR-Transit-ldle. The call shall continue as an active call using the new connection.

6.6.3.2.

2 Exceptional procedures

If the Transit PINX is unable to comply with the pathReplaceRetain invoke APDU, it shall send back to the preceding PIN
FACILITY message containing a pathReplaceRetain return error APDU with a suitable error.

If the new connection fails to be established for any reason, the Transit PINX shall send back to the preceding PIN
FACILITY message containing a pathReplaceRetain return error APDU with a suitable error. Reasons can include:

unable to select a B-channel for the new connection;

15
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reject APDU;

reject APDU;

timer expiry at the Transit PINX.
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receipt of a call clearing message using the new connection's call reference without a pathReplaceSetup return error APDU ¢

receipt of a call clearing message using the new connection's call reference with a pathReplaceSetup return error APDU o

In each case state PR-Transit-Idle shall be entered and the call shall continue as an active call using the old connection.

6.6.4 Acti
No special

ons at a Transit PINX on the new connection or replaced connection

etionc-ara ra DR
A2 T

q

6.6.5 Acti
The SDL re

6.6.5.1 Nor
If the Invitin

If the Invitin
return result
6.6.5.2 Exd
6.5.5.2 shal

6.7 ANH
When inteny
can actast

Note 23 - At th

6.8 ANH

When interv
act as the G

When interv
ANF-PR. In
non-ISDN.
specified in

When interv
of the value

6.9

This subclal
published a
which stagq
standards.

Pro

0
lse specifies ‘protocol interactions with other supplementary services and ANFs for which stage 3

Hanarkaof ANE
PP ot oT 7T

cooTrrtsTaret T

pns at Inviting PINX on the retained connection
presentation of procedures at the Inviting PINX is shown in D.1 of annex D.

mal procedures
) PINX is on the old part of the connection that is not retained 6.5.5.1 shall apply.

) PINX is on the retained part of the connection and receives a FACILITY mesSsage containing a f
APDU that shall be interpreted by the Inviting PINX as ANF-PR is successful:

eptional procedures
apply.

-PR impact of interworking with public ISDNs

orking with a public ISDN which does not support an equivalent feature, the incoming or outgoir
ne Cooperating PINX, Requesting PINX or Inviting PINX.inyorder to perform ANF-PR within the PI

e time of publication of this International Standard, no equivalent feature in public ISDNs was envisaged.

-PR impact of interworking with non-ISDNs

orking with a non-ISDN which does not suppert an equivalent feature, the incoming or outgoing d
ooperating PINX, Requesting PINX or Inviting PINX in order to perform ANF-PR within the PISN.

orking with a non-ISDN which suppofts'an equivalent feature, the two networks may cooperate |
this case, either Cooperating RINX functionality or Requesting PINX functionality will be g
he incoming or outgoing gateway: PINXs on the old and new paths shall provide conversion betw
this International Standard and-the signalling protocol of the non-ISDN.

orking with a non-ISDN which supports an equivalent feature, the Requesting PINX shall be able
of element callldentity.in accordance with the capabilities of the non-ISDN.

col interactions-between ANF-PR and other supplementary services and ANFs

the time-of{publication of this International Standard. For interactions with supplementary servi
3 standards are published subsequent to the publication of this International Standard, see

Note 24 - Addi

athReplaceRetain

g gateway PINX
SN.

ateway PINX can

n the operation of
rovided in the
een the signalling

to limit the length

standards had bee
ces and ANFs for
those other stage

ional interactions that have no impact on the signalling protocol at the Q reference point can be foueléwanhstage 1 specif

ications.

Note 25 - Simultaneous conveyance of APDUs for ANF-PR and another supplementary service or ANF in the same message petaricén vaitic the

requirements o
6.9.1
No protocol
6.9.2
No protocol
6.9.3
No protocol

Inte

Inte

16

f its respective stage 3 standard, does not, on its own, constitute a protocol interaction.
raction with Calling Name Identification Presentation (SS-CNIP)
interaction.

raction with Connected Name Identification Presentation (SS-CONP)
interaction.

Interaction with Completion of Calls to Busy Subscriber (SS-CCBS)

interaction.
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6.9.4

Interaction with Completion of Calls on No Reply (SS-CCNR)

No protocol interaction.

6.9.5

Interaction with Call Transfer (SS-CT)

The following protocol interaction shall apply if SS-CT is supported in accordance with ISO/IEC 13869.

6.9.5.1
6.9.5.1.

Actions at an ANF-PR Requesting PINX
1 Invocation of Call Transfer

ISO/IEC 13874:1999(E)

For the purpose of the requirements below, the following events shall be considered as invocation of SS-CT:

receg

receg

receg

invo

SS-CT
invoked
while in
CT sign
A pathH
since s

Note 26
over.

6.9.5.1,

ANF-PH
SS-CT.

6.9.5.2
6.9.5.2)
On rec

Cooperi
using th

As an €
while a|
release
using th
Note 27
Thereforg

While 4
local ug

ipt of callTransferComplete invoke APDU;
ipt of callTransferldentify invoke APDU;
ipt of callTransferlnitiate invoke APDU;
Cation of Call Transfer by the local user.

shall be allowed to proceed normally if invoked while the PINX is acting as a Redquesting PINX for

while in ANF-PR state PR-Reg-Initiating, all signalling for SS-CT shall ogcur on the old path.
ANF-PR state PR-Reg-Completing, all subsequent signalling for SS-CTishall be sent on the ney
als shall be accepted from either path.

ReplaceSetup invoke APDU shall be responded to with a return erfar APDU containing error tem|
bnding the pathReplacePropose invoke APDU, SS-CT has been.invoked.

This will prevent switching over to the new path, so that all signalling for'SS-CT can take place on the oltqathiskiof |

2 Initiation of ANF-PR during Call Transfer
R shall not be initiated while the PINX is acting as a-Transferring PINX, a Primary PINX or a Se

Actions at an ANF-PR Cooperating PINX
1

bipt of a callTransferComplete, callTransferldentify or callTransferlnitiate invoke APDU while a
ating PINX in ANF-PR state PR-Coop-Establishment or PR-Coop-Retain, SS-CT shall be allowe
e old path for further signalling.

Invocation of Call Transfer

xceptional procedure, if afterreceipt of a callTransferComplete, callTransferldentify or callTransfe
cting as an ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Establishment or PR-Coop-§
d as a result of suceessful ANF-PR before SS-CT signalling is complete, SS-CT shall be allow
e new path for further signalling.

switch over to a-new path will not normally occur.

cting as-an ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Establishment, an SS-CT invo
er shall'be treated in one of the following ways:

ANF-PR. If SS-CT
If SS-CT is invok
path and receive

porarilyUnavailable

ss during switch

condary PINX duri

cting as an ANF-F
d to proceed norn

Initiate iMoke AP
Retain, the old pat
ed to proceed nor

The Requesting RINX will normally abandon ANF-PR by sending back a pathReplaceSetup return error APDU becauas &S Thhoked.

ation request fron

reje

t the request for SS-CT:; or

- wait

until ANF-PR is complete before processing the request for SS-CT; or

— abort ANF-PR and proceed with SS-CT.

To abort ANF-PR while in state PR-Coop-Establishment, the Cooperating PINX shall send a DISCONNECT message usin(
call reference of the new connection, thereby initiating the clearing procedures of ISO/IEC 11572 for the new connecdion, Se
pathReplacePropose return error APDU with error value supplementaryServicelnteractionNotAllowed using the call referenc

the old

connection, and enter state PR-Coop-Idle.

While acting as an ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Retain, an SS-CT invocation request from the |

user sh

all be treated in one of the following ways:

reject the request for SS-CT; or

17
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— wait until ANF-PR is complete before processing the request for SS-CT.

6.9.5.2.2 Initiation of ANF-PR during Call Transfer

On receipt of a pathReplacePropose invoke APDU while acting as a Transferring PINX, a Primary PINX or a Secondary PINX
during SS-CT, a pathReplacePropose return error APDU shall be sent. The error shall be temporarilyUnavailable.

6.9.6 Interaction with Call Forwarding Unconditional (SS-CFU)
No protocol interaction.

6.9.7 Interaction with Call Forwarding Busy (SS-CFB)
No protocollinteraction.

6.9.8 Intefaction with Call Forwarding No Reply (SS-CFNR)
No protocollinteraction.

6.9.9 Interaction with Call Deflection (SS-CD)
The protocd| interaction with Call Deflection Immediate shall be as specified in 6.9.6 for intéraction with SS-CHU.

The protocd| interaction with Call Deflection from Alert shall be as specified in 6.9.8 forinteraction with SS-CFNR.

6.10  ANK-PR parameter values (timers)
6.10.1 Timer T1

Timer T1 shall operate at the Requesting PINX during state PR-Reg-Initiated. Its purpose is to protect against the absence of
response tg the pathReplacePropose invoke APDU. A response can be either a pathReplacePropose retdrn error APDU or
pathReplac¢Setup invoke APDU.

Timer T1 shall be started on entering state PR-Req-Initiated and.stopped on leaving that state.

On expiry of timer T1, the Requesting PINX shall return to state PR-Reqg-Idle. The call shall continue as an aftive ¢l using t
old connection.

Timer T1 shall have a value not less than 30s.

6.10.2 Timer T2

Timer T2 shall operate at the Requesting PINX"during state PR-Reg-Completing. Its purpose is to protect against failure to
release the pld connection.

Timer T2 shall be started on entering state' PR-Reqg-Completing and stopped on leaving that state.

On expiry of timer T2, the RequestingPINX shall initiate clearing of the old connection by sending a DISCONNECT message
with cause pumber 31 "normal, @nspecified" and return to state PR-Reqg-Idle. The call shall continue as an active call using th
new connedtion.

Timer T2 shall have a value'ot less than 15s.

6.10.3 Timer T3

Timer T3 njay optignally operate at the Cooperating PINX or a Transit PINX during state PR-Coop-Estaplishment or PR-
Transit-Estgblishment respectively. Its purpose is to protect against failure to establish the new connection.

Note 28 - Alterhatt

Timer T3 shall be started on entering state PR-Coop-Establishment or PR-Transit-Establishment and stopped on leaving the
state.

On expiry of timer T3, the PINX shall clear the new connection using the procedures of ISO/IEC 11572, and continue according
to the procedures of 6.5.2.2 or 6.6.3.2.2 of this International Standard respectively.

Timer T3 shall have a value not less than protocol control timer T310.

6.10.4 Timer T4

Timer T4 shall operate at the Cooperating PINX or a Transit PINX during state PR-Coop-Retain or PR-Transit-Retain
respectively. Its purpose is to protect against the absence of a response to the pathReplaceRetain invoke APDU.

Timer T4 shall be started on entering state PR-Coop-Retain or PR-Transit-Retain and stopped on leaving that state.

18
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On expiry of timer T4, the PINX shall continue according to the procedures of 6.6.2.2 or 6.6.3.1.2 of this Internationdl Stant
respectively.

Timer T4 shall have a value not less than 30s.
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Annex A

(normative)

Protocol Implementation Conformance Statement (PICS) proforma
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Al

Intrgduction

The suppligr of a protocol implementation which is claimed to conform to this International Standard)sk
following Prptocol Implementation Conformance Statement (PICS) proforma.

A completedl PICS proforma is the PICS for the implementation in question. The PICS is a statement of whi

options of th

by the pn
by the s
impleme

by the u
another
incompa

by a pro
impleme

A.2 Inst
A.2.1 Gern

The PICS p
item is iden

e protocol have been implemented. The PICS can have a number of uses, including-tise:
otocol implementor, as a check list to reduce the risk of failure to conform to the Standard through

ipplier and acquirer, or potential acquirer, of the implementation, as a detailed indication of the

Ser or potential user of the implementation, as a basis for initially*checking the possibility of i
mplementation - while interworking can never be guaranteed,failure to interwork can often b
ible PICS's;

tocol tester, as the basis for selecting appropriate tests.against which to assess the claim for
htation.

ructions for completing the PICS proforma
eral structure of the PICS proforma

roforma is a fixed format questionnaire divided into sub-clauses each containing a group of indi
ified by an item number, the name of thé.tem (question to be answered), and the reference(s)

specifies (specify) the item in the main body of this-Ifiternational Standard.

The "Status
terms are u

m

o

0.<n>
X
c.<cond>

<item>:m

' column indicates whether an item_is applicable and if so whether support is mandatory or optio
ed:

mandatory (the capability.is required for conformance to the protocol);

optional (the capability\is not required for conformance to the protocol, but if the capability is in
required to conformi-to the protocol specifications);

optional, but support of at least one of the group of options labelled by the same numeral <n> is
prohibited;

conditiohal requirement, depending on support for the item or items listed in condition <cond>;

all complete the

ch capabilities and

oversight;

capabilities of the

htation, stated relative to the common basis for understanding provided-by_the Standard's PICS pijoforma;

terworking with
e predicted from

conformance of tt

idual items. Each
o the dlause(s) th

nal. The following

hplemented it is

required;

applicable;

simple conditional requirement, the capability being mandatory if item number <item> is supportrd, otherwise not

<item>:0

simple conditional requirement, the capability being optional if item number <item> is supported, otherwise not

applicable.

Answers to the questionnaire items are to be provided either in the "Support" column, by simply marking an answer to indicate ¢
restricted choice (Yes or No), or in the "Not Applicable" column (N/A).
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A.2.2 Additional information

Items of Additional Information allow a supplier to provide further information intended to assist the interpretation 6&the Pl
It is not intended or expected that a large quantity will be supplied, and a PICS can be considered complete without any
information. Examples might be an outline of the ways in which a (single) implementation can be set up to operate in a va
of environments and configurations.

References to items of Additional Information may be entered next to any answer in the questionnaire, and may be includ
items of Exception information.

A.2.3 Exception information

It may gTTasoNaty Tappen that & SUppier Wit wish o answer amn fTen with Tandatory or prohibited Stats (after anyscondit

have bg¢en applied) in a way that conflicts with the indicated requirement. No pre-printed answer will:be¢ found in the Sup
column|for this. Instead, the supplier is required to write into the support column an x.<i> reference to| an item of Excep
Informdtion, and to provide the appropriate rationale in the Exception item itself.

An implementation for which an Exception item is required in this way does not conform/to this Integnational Standard
possibl¢ reason for the situation described above is that a defect in the International Standard has been|reported,farcorrec
which i$ expected to change the requirement not met by the implementation.
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A.3
A3.1

Only the firg

PICS proforma for 1S-13874
Implementation identification

© ISO/IEC

Supplier

Contact point for queries about thd

PICS

Implementation Name(s) and

Version(s)

identification, e.g., name(s) and
version(s) for machines and/or

Other information necessary for fu

operating systems; system name(

~—

requiremen{ for full identification.

The terms N
Model).

A.3.2 Profocol summary

22

t three items are required for all implementations; other information may be\eompleted as approptjiate irheneeting t

ame and Version should be interpreted appropriately to correspondiwith a suppliers terminology [(e.g., Type, Series

Pfotocol version 1.0
Afldenda Implemented (if

applicable)

Amendments Implemented

Hpve any exception items been \y No[] Yes[]

rgquired (see A.2.3)?

(The answer Yes means that the implementation does not copform

to this International Standard)

Dpte of statement
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A.3.3 General

Item | Question/feature References Status N/A]  Support

Al Behaviour as Cooperating PINX for ANF-PR 0.1 Yes[]No[]

A2 Behaviour as Requesting PINX for ANF-PR 0.1 Yes[]No[]
Conditions for
invoking ANF-PR
should be fiven as
Additional
Information

A3 Behaviour as Transit PINX for ANF-PR 0.1 Yes[]No|[]

A4 Behaviour as gateway PINX to another networl 6.8 0.1 Yes[]No[]
which provides Cooperating PINX functionality

Aj Behaviour as gateway PINX to another networl 6.8 0.1 Yes[]No[]
which provides Requesting PINX functionality

A4 Procedures for retaining part or all of the old 0 Yes[]No []
connection

A7 Behaviour as Inviting PINX for ANF-PR 655 o] Yes[1No[]

A | Are methods of avoiding “loss of user o) Yes [] No [[]
information” (as described in annex B of Please proyide
ISO/IEC 13863) supported at the Requesting information|regarding
PINX? which methods are

supported @nd for
which basig services
these methpds are
applicable.

A9 Are methods of avoiding “loss‘of user o] Yes[]No[]
information” (as describedtin annex B of Please provide
ISO/IEC 13863) supported at the ; b .
Cooperating/Branching PINX? information| regarding

' which methods are
supported @nd for
which basig services
these methpds are
applicable.
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A.3.4 Procedures

© ISO/IEC

24

Item | Question/feature References Status Support
Bl Support of relevant ISO/IEC 11572 and ISO/IEC 6.2.1 Al:m [1 m: Yes[ ]
11582 procedures at a Cooperating PINX
B2 Support of relevant ISO/IEC 11572 and ISO/IEC 6.2.2 A2:m [1 m: Yes[ ]
11582 procedures at a Requesting PINX
B3 Stppert-otrelevartSOHECH5A2-areHSOHH 623+ ASHR H —Y¥esH
11582 procedures at a Transit PINX 6.2.3.2
B4 Support of relevant ISO/IEC 11572 and ISO/IHIC  6.2.3.3, c.l [1 m: Yes[]
11582 procedures at a Transit PINX on a retaiped 6.2.3.4
connection
B5 Signalling procedures at a Cooperating PINX 6.52] Alm [1 m: Yes[ ]
B6 Signalling procedures at a Requesting PINX 6.5.1.3] A2:m N| m: Yes[ ]
6.5.1.4
B7 Signalling procedures at a Cooperating/- 6.5.3 €2 [ m: Yes[ ]
Requesting PINX in the case of a trombone
connection
B8 Additional signalling procedures at a Requestirlg 6.6,1 c.4 [ m: Yes[ ]
PINX when whole of old connection is retained
B9 Additional signalling procedures at a Cooperating , 6.6.2 c.3 [ m: Yes[ ]
PINX for retention of part or all of the old
connection
B10 | |Additional signalling procedures at a Transit 6.6.3 c.l [ m: Yes[ ]
PINX for retention of part or all of the aold
connection
B11 | [Signalling procedures at Inviting-PINX 6.5.5 A7:m [1 m: Yes[ ]
B12 | |Additional procedure for support of request from  6.5.1.2 A2:0 0:Yes[],No[]
an Inviting PINX
B13 | |Additional signalling\procedure at Inviting PINX 6.6.5 A7:m [1 m: Yes[ ]
pn retained part of the old connection
L if ASand A6 thenm
else N/A
R~ Nf'Al and A2 then m
else N/A

c.3 if A1 and A6 then m

else N/A

c.4 if A2 and A6 then m

else N/A
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A.3.5 Coding
Item | Question/feature References Status N/A] Support
C1 Sending of pathReplacePropose invoke APDY 6.3.1, 6.3.2.1 c.l [1 m: Yes[ ]
and receipt of return error APDU
Cc2 Sending of pathReplaceSetup invoke APDU apd6.3.1, 6.3.2.1 c.2 [1 m: Yes[ ]
receipt of return result and return error APDUs
C3 Sending-efpathReplaceRetair-rvekeARBU-apeb-3-1-6-3-2+% €3 H —YesH
receipt of return result and return error APDUs
C4 Receipt of pathReplacePropose invoke APDU| 6.3.1, 6.3.2.1 c.2 [1 m:’Yes[]
and sending of return error APDU
CH Receipt of pathReplaceSetup invoke APDU and 6.3.1, 6.3.2.1 c.l [ m: Yes[ ]
sending of return result and return error APDUJ
CH Receipt of pathReplaceRetain invoke APDU agd6.3.1, 6.3.2.1 c.4 [1 m: Yes[]
sending of return result and return error APDUJ
C1 Receipt of pathReplacelnvite invoke APDU 6.3.1, 6.3.p44 AZo o:Yeg[], No[]
C4 Sending of pathReplacelnvite return error 6.3.1,68R.1 Cl.o o:Yes[], No[]
Cd Sending of pathReplacelnvite invoke APDU arnd 6.3.1, 643.2.1 A7:m [ m: Yes[]
receipt of errors
c.l: ifA2or A5thenm
else N/A
c.2: ifAlorAdthenm
else N/A
c.3: if (Al or A3 or A4) and A6 them'm
else N/A
c.4: if (A2 or A3 or A5) and.A6 then m
else N/A
A.3.6 |Timers
Iten | Question/feature References Status N/A] Support
D] Support of timer T1 6.10.1 A2:m [1 m: Yes[ ]
D2 Support of timer T2 6.10.2 A2:m [1 m: Yes[ ]
D3 Qlllnrmrf of timer T3 6103 c] [ ] Q. Vn:[ ] o} []
D4 Support of timer T4 6.10.4 c.2 [1 m: Yes[ ]

c.1: if Al or (A3 and A6) then o
else N/A

c.2: if (Al or A3) and A6 then m
else N/A
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A.3.7 Protocol interactions with SS-CT

ltem | Question/feature References

El Support of SS-CT

Status N/A Support

o] Yes[] No[]

E2 Interactions between SS-CT and ANF-PR at gn6.9.5.1 c.l [1 m: Yes []
ANF-PR Requesting PINX

E3 Interactions between SS-CT and ANF-PR at gn6.9.5.2 c.2 [1 m: Yes []

ANE-PR Caooperating PINX

cfl: if E1l and A2 then m, else N/A
cP: if E1l and Al then m, else N/A

26


https://standardsiso.com/api/?name=37a31cee022c9c7c121f316a6f11cc09

© ISO/IEC ISO/IEC 13874:1999(E)

Annex B

(informative)

Imported ASN.1 definitions

This anpnex shows ASN 1 definitions of types and values that are impnrtpd from other ISO/FEC or ITU-T Ir*ublications, Howe!
definitigns that are specified or reproduced in ISO/IEC 11582 are omitted.

Table B.1 is an extract from module General-Error-List in ITU-T Recommendation Q.950 showing-the definition of import
error vglues.

Table B.1 - Imported ASN.1 definitions of error values

notAvailable ERROR ::=3
supplementaryServicelnteractionNotAllowed ERROR ::=10
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Annex C

(informative)

Examples of message sequences

res of this annex.

The follpwing notation is used:

v

Basic call messages containing ANF-PR information

—t— Basic call messages without ANF-PR information
XXX.[nv Invoke APDU for operation xxx
XXX.[r Return result APDU for operation xxx
XXX.fe Return error APDU for operation xxx

2. The figyres show messages exchanged via Protocol Control between PINXs.involved in ANF-PR. Only mgssages relevant t
ANF-PR are shown.

3. Only the¢ relevant information content (i.e., remote operation APDUSs)is listed below each message rame. The Facility
Information elements containing remote operation APDUSs are not explicitly shown. Information with no impact on ANF-PR
is not sHown.
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Example message sequence for normal operation - invocation by Requesting PINX

Figure C.1 shows an example of normal operation of ANF-PR. The old connection and the new connection are each s
passing through two Transit PINXs.

Requesting
PINX

Old Connection

Transit

Old Connection

PINX

Transit

Old Connection

Cooperating

PINX
[

Basic call In active state

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePropose.inv

FACILITY
>

pathReplaceProposelinv

New Connection

Transit

New Connection

PINX

Transit

New Confection

SETUP

pathReplaceSetup.inv

CONNECT
pathReplaceSetup.rr

CONNECT

SETUP
<

pathReplaceSetup.inv

CALL PROCEEDING |

CALL PROCEEDING
>

ACKNOWLEDGE

CONNEET

SETUP
-

pathReplaceSetup.inv

CALL PROCEEDING>

Old Connettion

Transit

BISCONNECT
<

RELEASE
S -

RELEASE

COMPLETE

pathRepjaceSetup.rr CONNECT
pathReplaceSetup.rr
CONNECT
ACKNOWLEDGE CONNECT
ACKNOWLEDGE
Old Connection Transit Old Connection
PINX
DISCONNECT
< DISCONNECT
RELEASE
RELEASE >
RELEASE
RELEASE
COMPLETE
COMPLETE

basic call In active state

Figure C.1 - Message sequence for normal operation of ANF-PR - invocation by Requesting PINX
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C.2

invocation by Requesting PINX

Figure C.2 shows an example of the operation of ANF-PR for the case where a Transit PINX on the new connection is unable t
proceed with connection establishment, e.g., because of congestion. Consequently ANF-PR fails.

Requesting
PINX

Old Connection

Transit
PINX

Old Connection

Transit
PINX

Old Connection

© ISO/IEC

Example message sequence for case of congestion encountered at Transit PINX -

Cooperating

BPINX

Basic call in active state

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePrepose.inv

Transit
PINX

New.Connection

SETUP

pathReplaceSetup.inv

CALL PROCEEDING

FACILITY

pathReplacePropose.re

FACILITY

pathReplacePropose.re

g
DISCONNECT
< RELEASE
RELEASE
COMPLETE
Old Connectiogn Transit Old Connection Transit Old Connection
PINX
FACILITY
-

pathReplacePropose.re

Basic call in active state

Figure C.2 - Message sequence for congestion case of ANF-PR - invocation by Requesting PINX
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C.3 Example message sequence for normal operation - invocation by Inviting PINX

Figure C.3 shows an example of normal operation of ANF-PR when it is invoked by an Inviting PINX. The old connection ¢
the new connection are each shown passing through two transit PINXs, in which one is also an Inviting PINX.

Requesting Old Connection Transit Old Connection Inviting Old Connection Cooperating

PINX PINX PINX PINX

Basic callin active state

‘ FACILITY
FACILITY pathReplacelnvite.inv

< pathReplacelnvite.inv
FACILITY
- FACILITY
pathReplacePropose.inv : FACILITY
pathReplacePropose.inv
pathReplaeePropose.inv
New ConnectionTranSit New Connection Transit New Connection
PINX PINX
SETUP
SETUP 4 pathReplaceSetup.inv
SETUP pathReplaceSetup.inv
pathReplaceSetup.inv CALL PROCEEDING
CALL PROCEEDRING >
CALL PROCEEDING
CONNECT
pathReplaceSetup.rr CONNECT
pathReplaceSetup.rr CONNECT
CONNECT pathReplaceSetup.rr
ACKNOWLEDGE CONNECT CONNECT
ACKNOWLEDGE
ACKNOWLEDGE
©ld Connection Transit Old Connection Transit Old Connection
PINX PINX
DISCONNECT
< DISCONNECT
DISCONNECT RELEASE
RELEASE >
RELEASE > RELEASE
4 RELEASE - COMPLETE
< RELEASE COMPLETE
COMPLETE

Basic call in active state

Figure C.3 - Message sequence for normal operation of ANF-PR - invocation by Inviting PINX
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C.4 Example message sequence for case of congestion encountered at transit PINX -
invocation by Inviting PINX

Figure C.4 shows an example of the operation of ANF-PR when a transit PINX on the new connection is unable to proceed witt
connection establishment, e.g., because of congestion. Consequently ANF-PR fails.

Requesting old Connection "@NSIt 514 connection INViting 014 connection Cooperating
PINX PINX PINX PINX
[ [

Basic call in active state
FACILITY
FACILITY pathReplacelnvite.inv
pathReplacelnvite.inv
FACILITY
FACILITY
pathReplacePropose.inv P> FACILITY
pathReplacePropose.inv
pathReplacePropose.inv
Transit )
BINX New Connection
SETUP
pathReplaceSetup.inv
CALL PROCEEDING
>
DISCONNECT
>
< RELEASE
RELEASE >
COMPLETE
Old Connection Transit Old Connection Transit Old Connection
PINX
FACILITY
FACILITY <
4 pathReplacePropose.re
FACILITY
4 pathReplacePropose.re
pathReplacePropose.re
FACILITY
pathReplacelnvite.re FACILITY
pathReplacelnvite.re

Basic call in active state

Figure C.4 - Message sequence for congestion case of ANF-PR - invocation by Inviting PINX
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