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I ntroductior
This International| Standard is one of a series of Standards defining services and signalling protocols appticablé to Private
Integrated Servicgs Networks (PISNS). The series uses ISDN concepts as developed by ITU-T and conformsto theg framework
of International Stendards for Open Systems I nterconnection as defined by | SO/IEC.

This International [Standard specifies the signalling protocol for use at the Q reference point in support-of the Path Replacement
additional networl feature. The protocol defined in this Standard forms part of the PSS1 protocol (informally knowr] as QSIG).

This International |Standard is based upon the practical experience of ECMA member comparies and the results of their active
and continuous pgrticipation in the work of ISO/IEC JTC 1, ITU-T, ETS| and other international and national starjdardization
bodies. It represents a pragmatic and widely based consensus.
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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 pe

This Interngtional Standard specifies the signalling protocol for the support of the Path Replacement additiona network feature
(ANF-PR) fat the Q reference point between Private Integrated services Network eXchanges (PINXs)-¢onnecfed together within
aPrivate Integrated Services Network (PISN).

ANF-PR ig a feature which applies to an established call, allowing that call's connection between PINXs tp be replaced by a
new connegtion.

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

Service specifications are produced in three stages and according to the method,specified in ETS 300 387.| This International
Standard cpntains the stage 3 specification for the Q reference point and satisfies-the requirements identified|by the stage 1 and
stage 2 spefificationsin ISO/IEC 13863.

The signal|ing protocol for ANF-PR operates on top of the signalling protocol for basic circuit switched call control, as
specified in ISO/IEC 11572, and uses certain aspects of the generic )procedures for the control of supplementary services
specified i 1ISO/IEC 11582.

This Interrational Standard also specifies additional signalling protocol requirements for the support of inferactions at the Q
reference point between ANF-PR and other supplementary sérvices and ANFs.

This Interngtional Standard is applicable to PINXs which can interconnect to form a PISN.

2 Conformance

In order tp conform to this International  Standard, a PINX shall satisfy the requirements identified in the Protocol
Implementgtion Conformance Statement (RICS) proformain annex A.

3 Normativer eferences

The following referenced docuimgnts are indispensable for the application of this document. For dated rqferences, only the
edition citgd applies. For undated references, the latest edition of the referenced document (including |any amendments)
applies.

ISO/IEC 1]1571:1998,Information technology - Telecommunications and information exchange between|systems - Private
Integrated [Services-Networks - Addressing

ISO/IEC 1]1572:2000, Information technology - Telecommunications and information exchange between|systems - Private

% Dlat: L Yo it ol | 3 Lot o . L. 2l &l 4
Integrated ErreesTNetWork—=CH -ttt moteteatrer-Serviees—hter-exenange-Srotanmng-proceatres-anaProt col

ISO/IEC 11574:2000, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Circuit-mode 64 kbit/s bearer services - Service description, functional capabilities and
information flows

ISO/IEC 11579-1:1994, Information technology - Telecommunications and information exchange between systems - Private
integrated services network - Part 1. Reference configuration for PISN Exchanges (PINX)

ISO/IEC 11582:2002, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Generic functional protocol for the support of supplementary services - Inter-exchange
signalling procedures and protocol

ISO/IEC 13863:1998, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Specification, functional model and information flows - Path replacement additional network
feature
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I SO/IEC 13869:2003, 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

ETS 300 387:1994, Private Telecommunication Network (PTN); Method for the specification of basic and supplementary
services

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

ITU-T Rec. 1.210:1993, Principles of telecommunication services supported by an ISDN and the means to describe them

ITU-T Rec. Q.950:2000, Supplementary services protocols, structure and general principles
ITU-T Rec. Z.100; 1999, Specification and description language (SDL)

4 Terms apnd definitions

For the purposes df this document, the following terms and definitions apply.
41 External |[definitions

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

— ANF-PR user (ISO/IEC23863)
— Application Prptocol Data Unit (APDU) (ISO/EC 11582)
— Basic Service (DTU-T Rec. 1.210)
- Call, Basic Cdll (ISO/IEC 11582)
— Connection (ISO/IEC 13863)
— Incoming Gatgway PINX (ISO/IEC 11572)
— Interpretation APDU (ISO/IEC 11582)

— Network Faciljty Extension (NFE)

— New Connecti

— Old Connectio

DN

N

(ISO/IEC 11582)
(ISO/IEC 13863)
(ISO/IEC 13863)

- Originating PINX (ISO/IEC 11572)
— Outgoing Gatgway PINX (ISO/IEC 11572)
— Private Integrgted ServicesNetwork (PISN) (ISO/IEC 11579-1)
— Private Integrated serviees Network eX change (PINX) (ISO/IEC 11579-1)
— Signalling (ITU-T Rec. 1.112)
— Supplementary Service (TTU-T Rec. T.Z1I0)
— 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/EC 11574)

4.2 Other definitions
421 Branching PINX
The Transit PINX at which the retained connection finishes and the new connection starts.

2 © ISO/IEC 2003 — All rights reserved
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4.2.2 Cooperating PINX
The end PINX which initiates the establishment of the new connection towards other end PINX involved in the call.

423 End PINX

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

424 Preceding PINX
The adjacent PINX in the direction of the Cooperating PINX, relative to a particular PINX involved in the old connection.
NOTE 1 - This can be the Cooperating PINX itself or a Transit PINX.

4.25 Rdplaced connection
That part of the old connection which is not retained and is replaced by the new connection.

42.6 Rdquesting PINX

The end PINX which invokes ANF-PR and towards which the new connection is routed.
4.2.7 Rdtained connection

That part of the old connection which is retained and not replaced by the new connection.
428 Subsequent PINX

The adjacent PINX in the direction of the Requesting PINX, relative to a partictlar PINX involved in the old|connection.
NOTE 2 - This can be the Requesting PINX itself or a Transit PINX.

4.2.9 Inyiting PINX
Any PINX |in the connection that is associated with the ANF-PR user and able to request either end PINX to iinvoke ANF-PR.

5 Ligt of acronyms

ANF Additional Network Feature

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

ASN.1 Abstract Syntax.Netation no. 1

ISDN Integrated Services Digital Network

NFE Network Facility Extension

PICS Rrotecol Implementation Conformance Statement
PINX Private Integrated services Network eXchange
PISN Private Integrated Services Network

SDL Specification and Description Language
SSCT CAall Transfer supplementary Service

6 Signalling protocol for the support of ANF-PR
6.1 ANF-PR description

ANF-PR isinvoked by an established call, allowing that call's connection through the PISN to be replaced by a new connection.
Optionally, the direction of the new connection may be decided by the ANF-PR user. If the new connection is required to
satisfy certain criteria, ANF-PR should be used in conjunction with other supplementary services and/or ANFs. In the absence
of 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 which can govern
the selection of the new connection.

ANF-PR may be initiated locally at the Requesting PINX or optionally from an Inviting PINX. The Requesting PINX shall
reguest the Cooperating PINX to attempt the establishment of a new connection from the Cooperating PINX to the Requesting
PINX. If successful, the new connection shall replace the old connection.

© ISO/IEC 2003 — All rights reserved 3
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NOTE 4 - The Requesting PINX can be either end PINX involved in a cal, i.e., the Originating PINX or the Terminating PINX or, in the
case 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 PINX.

6.2 ANF-PR operational requirements
6.2.1 Requirementson the Cooperating PINX
ANF-PR shall be applicable to a call whose protocol control state, as defined in ISO/IEC 11572, is Active.

NOTE5 - State Acl
supplementary servi

ive will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly in-eonj
Ce and/or ANF procedures.

Linction with

ISO/IEC 11572 pijotocol control procedures for call establishment at the outgoing side of an inter-PINX 1ink shall apply to the

establishment of t
the old connection

e new connection. |SO/IEC 11572 protocol control procedures for call clearing shall\apply to th
in the event of successful switch over to the new connection.

P release of

Generic procedurgs for the call-related control of supplementary services, as specified in |1SO/JEC 11582 for anjend PINX,
shall apply.

6.2.2 Requirementson the Requesting PINX

ANF-PR shall be applicable to acall whose protocol control state, as defined in ISO/IEC 11572, is Active.

NOTE 6 - State Aclive will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly in conjlnction with
supplementary servipe and/or ANF procedures.

ISO/IEC 11572 priotocol control procedures for call establishment at thelincoming side of an inter-PINX link shall apply to the

establishment of t
the old connection

Generic procedurg
shall apply.

6.2.3 Requiren
6.2.3.1 Transit H
ANF-PR shall be

(incoming and outgoing) is Active and whose call control state, as defined in ISO/IEC 11572 isTCC_Call_Active.

NOTE 7 - State Ac}
supplementary servi

he new connection. |SO/IEC 11572 protocol controk'procedures for call clearing shall apply to th
in the event of successful switch over to the new @oennection.

s for the call-related control of supplementary” services, as specified in ISO/IEC 11582 for an

hentson a Transit PINX
INX involved in the replaced cohnection
applicable to a call whosepratocol control state, as defined in ISO/IEC 11572, on each of th

ive will have been reached ‘as a result of ISO/IEC 11572 call establishment procedures, possibly in conj
Ce and/or ANF procedures.

ISO/IEC 11572 p

old connection in the event of<stiecessful switch over to the new connection.

Generic procedur
shall apply. For

destination, as ind|cated in the Network Facility Extension (NFE), is not the Transit PINX.

otocol control.and call control procedures for call clearing at a Transit PINX shall apply to the rg

b release of

end PINX,

e two links

Linction with

ease of the

for thexcall-related control of supplementary services, as specified in ISO/IEC 11582 for a Transit PINX,

NF-PR' the requirements are limited to the passing on of Facility information elements for

which the

6.2.3.2 Transit PINX involved in the new connection

ISO/IEC 11572 protocol control and call control procedures for call establishment at a Transit PINX shall apply to the
establishment of the new connection.

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

new connection 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, asindicated 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 (55) are

supported.

© ISO/IEC 2003 — All rights reserved
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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 links
(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 in conjunction with
supplementary service and/or ANF procedures.

Generic procedures for the call-related control of supplementary services, as specified in ISO/IEC 11582 for a Transit PINX,
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 (55) are
supported.

ANF-PR shall be applicable to a call whose protocol control state, as defined in ISO/IEC 11572, oneach of the two links
(incoming gnd outgoing) is Active and whose call control state, as defined in ISO/IEC 11572 is TCCCall_Aftive.

NOTE 9 - State Active will have been reached as a result of ISO/IEC 11572 call establishment procedures; possibly|in conjunction with
supplementary service and/or ANF procedures.

ISO/IEC 11572 protocol control procedures for call establishment at the outgoing side of an-inter-PINX link shall apply to the
establishmént of the new connection. I1SO/IEC 11572 protocol control procedures for,call/clearing shall apply to the release of
the replacefl connection in the event of successful switch over to the new connection,
Generic prpcedures for the call-related control of supplementary services, as specified in ISO/IEC 11582 for a Transit PINX,
shall apply
6.2.4 Raquirementson the Inviting PINX

ANF-PR dhall be applicable to a call whose protocol control state, asdefined in ISO/IEC 11572, is Active. Generic procedures
for the callirelated control of supplementary services, as specifiedin 1SO/IEC 11582 for an end PINX, shall gpply.

© ISO/IEC 2003 — All rights reserved 5
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6.3 ANF-PR coding requirements

6.3.1 Operations

The operations defined in Abstract Syntax Notation number 1 (ASN.1) in table 1 shall apply. The notation is in accordance
with ITU-T Rec. X.680 and X.690. The ITU-T Rec. X.208 and X.209 superseded version isin annex E.

Table 1 - Operationsin support of ANF-PR

Path-Replacement-Operations-asn1-97
{iso standard pssl-path-replacement (13874) pr-operations-asn1-97(1)}

DEFINITIONS EXPLICIT TAGS ::=
BEGIN

IMPORTS OPERATION, ERROR FROM Remote-Operations-Information-Objects
{joint-iso-itu-t (2) remote-operations(4) informationObjects(5) version1(0)}
EXTENSION, Extension{} FROM Manufacturer-specific-sepvice-extension-classtasn1-97
{iso standard
pssl-generic-procedures (11582) msi-class-asn1-97 (11)}
notAvailable, supplementaryServicelnteractionNotAllewed
FROM General-Error-List
{ccitt recommendation q 950 general-ertor-list (1)}
PartyNumber FROM Addressing-Data-Elements-asn1-97
{iso(1) standard(0) pssl-generic-procedures(11582)
addressing-data-elements-asn1-97 (20)};

Path-Replacemgnt-Operations OPERATION ::={
pathReplacePropose | pathReplaceSetup | pathReplaceRetain | pathReplacelnvite}

pathReplacelnvite OPERATION ::={
ARGUMENT DummyArg
RETURN RESULT FALSE
ERRORS {
notAvailable |

temporarilyUnavailable |
supplementaryServicelnteractionNotAllowed |
criteriaPermanentlyUnachievable |
criteriaTemporarilyUnachievable |
invalidRerouteingNumber |
unrecognizedCallldentity |
establishmentFailure |
collision |
unspecified }

ALWAYS RESPONDS FALSE

CODE local: 86 }

6 © ISO/IEC 2003 — All rights reserved
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pathReplacePropose

ERRORS {

OPERATION ::={
ARGUMENT
RETURN RESULT

PRProposeArg
FALSE

notAvailable |
temporarilyUnavailable |
supplementaryServicelnteractionNotAllowed |

critariaParmanantivl inachiavahla |
HeHa+—eHRaRehRth HiacHHeYabie—

criteriaTemporarilyUnachievable |
invalidRerouteingNumber |
unrecognizedCallldentity |
establishmentFailure |
collision |
unspecified }
ALWAYS RESPONDS FALSE
CODE local: 4}
pathReplgceSetup OPERATION ::={
ARGUMENT PRSetupArg
RESULT DummyResult
ERRORS {
criteriaPermanentlyUnachievable |
criteriaTempararilyUnachievable |
invalidRerouteingNumber |
unrecognizedCallldentity |
temperarilyUnavailable |
unspecified }
CODE local: 5}
pathReplgceRetain OPERATION ::={
ARGUMENT PRRetainArg
RESULT DummyResult
ERRORS {
notAvailable |
temporarilyUnavailable |
supplementaryServicelnteractionNotAllowed |
criteriaPermanentlyUnachievable |

CODE

criteriaTemporarilyUnachievable |
invalidRerouteingNumber |
unrecognizedCallldentity |
establishmentFailure |
unspecified }

local: 6}

© ISO/IEC 2003 - All rights reserved
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Table 1 - Operationsin support of ANF-PR (continued)

PRProposeArg =  SEQUENCE {
callldentity Callldentity,
rerouteingNumber PartyNumber,
extension CHOICE {
single [1] IMPLICIT Extension{{PRExtSet}},
multiple [2] IMPLICIT SEQUENCE OF Extension{{PRExtSet}}
} OPTIONAL
}
PRSetupArg n=  SEQUENCE {
callldentity Callldentity,
extension CHOICE {
single [1] IMPLICIT Extension{{PRExtSet}},
multiple [2] IMPLICIT SEQUENCE OF Extension{{PRExtSet}}
} OPTIONAL
}
PRRetainArg =  SEQUENCE {
callldentity Callldentity,

rerouteingNumber PartyNumpeér,
extension CHOICE {

single [1] IMPLICIT Extension{{PRExtSet}},
multiple [2].IMPLICIT SEQUENCE OF Extension{{PRExtSet}}
} OPTIONAL
}
DummyResult = CHOICE {
null NULL,
single [1] IMPLICIT Extension{{PRExtSet}},
multiple [2] IMPLICIT SEQUENCE OF Extension{{PRExtSet}}
}
DummyArg 2= _NCHOICE {
null NULL,
single [1] IMPLICIT Extension{{PRExtSet}},
multiple [2] IMPLICIT SEQUENCE OF Extension{{PRExtSet}}
}
PRExtSet EXTENSION ::={...}
Callldentity = NumericString (SIZE(1..4))
temporarilyUnavailable ERROR ::= {CODE local: 1000}
-- used when the operation is temporarily not available and none of
-- the other errors applies - a later attempt could be successful
collision ERROR ::= {CODE local: 1001}

-- used when a pathReplacePropose invoke APDU is received by a PINX
-- which has sent a pathReplacePropose invoke APDU

8 © ISO/IEC 2003 — All rights reserved
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Table 1 - Operationsin support of ANF-PR (concluded)

criteriaPermanentlyUnachievable ERROR ::= {CODE local: 1002}

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

criteriaTemporarilyUnachievable ERROR ::= {CODE local: 1003}

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

alater-attempt-could-be-successhul

information

accordance with

invalidRerputeingNumber ERROR ::= {CODE local: 1004}
-- used when the establishment of the new connection fails:becausg the
-- Called party number information element is not a valid humber for
-- routeing the new connection to
unrecognigedCallldentity ERROR ::= {CODE local: 1005}
-- used when establishment of the new conpection fails because it ¢ould
-- not be associated with the old connection at the Requesting PIN
establishnpentFailure ERROR ::= {CODE local:£1006}
-- used when establishment.of\the new connection fails and no other error
-- applies
unspecified ERROR ::={
PARAMETER Extension{{PRExtSet}}
CODE local: 1008}
-- used to convey a manufacturer specific error, possibly with other
-- of Path-Replacement-Operations
END -- of Path-Replacement-Operations-asn1-97
6.3.2 Information elements
6.3.2.1 Fgcility inforiation element
APDUs of the_oeperations defined in 6.3.1 shal be coded in the Facility information element in
ISO/IEC 11582
When conteytagthe-tveke-APBY-ef-operation-pathReplecetavitethe-NFE—shaH-be-thetuded-and-the-d

element of the NFE shall contain value endPINX.

inationEntity data

When conveying APDUSs of operations pathReplacePropose and pathReplaceSetup, the NFE shall be included.

When conveying the invoke APDU of operation pathReplacePropose, the destinationEntity data element of the NFE shall
contain value endPINX.

When conveying the invoke APDU of operation pathReplaceSetup, the destinationEntity data element of the NFE shall contain

value endP

INX.

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

When conveying the invoke APDU of operation pathReplaceSetup, the Interpretation APDU shall be included and shall have
the value clearCalllfAnylnvokePduNotRecognised. When conveying any other Remote Operations APDU, the Interpretation

APDU shal

| either be omitted or have the val ue rejectAnyUnrecognisedl nvokePdu.
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6.3.2.2 Other information e ements

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

— Bearer capability

— Called party number

- Cause

— Sending complete

The following infgrmation element shall be coded as specified in TSOMTEC 15056:

— Transit Countdr

6.3.3 Messages

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

The following megsages used during establishment of the new connection and release of the old.cénnection shall be ps specified
in ISO/IEC 11572

— CALL PROCHEDING
— CONNECT
— CONNECT ACKNOWLEDGE
— DISCONNECT
- RELEASE
- RELEASE COQMPLETE
- SETUP
6.4 ANF-PR |state definitions

6.4.1 Statesat the Requesting PINX

The procedures fqQr the Requesting PINX arewritten in terms of the following conceptual states existing within the ANF-PR
functional entity im that PINX in association with a particular call.

6.4.1.1 State PR{Reg-ldle

ANF-PR is not opgrating.

6.4.1.2 State PRiReg-Initiated

A pathReplacePropose invake APDU has been sent to the Cooperating PINX.

6.4.1.3 State PR{RegtCompleting
The new connectign.has been established and a pathRepl aceSetup return result APDU has been sent to the Cooperat{ng PINX.

6.4.2 Statesat the Cooperating PINX

The procedures for the Cooperating PINX are written in terms of the following conceptual states existing within the ANF-PR
functional entity in that PINX in association with a particular call.

6.4.2.1 State PR-Coop-ldle

ANF-PR is not operating.

6.4.2.2 State PR-Coop-Establishment

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

6.4.2.3 State PR-Coop-Retain
A pathReplaceRetain invoke APDU has been sent to the subsequent PINX.
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6.4.3 Statesat 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 existing within
the ANF-PR functional entity in that PINX in association with a particular call.

6.4.3.1 State PR-Transt-ldle

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.
6.4.3.3 State PR-Transit-Retain

A pathRepliaceRetain invoke APDU has been sent to the subsequent PINX.
6.44 Statesat the Inviting PINX

6.4.4.1 State PR-invite-ldle
ANF-PR ignot operating.

6.5 ANF-PR signalling procedures

The signaljing procedures specified below are in support of replacement of thédentire connection. Additional optional
proceduredfor retention of part of the old connection are specified in 6.6.

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

6.5.1 Adgtionsat the Requesting PINX

The SDL répresentation of procedures at the Requesting PINX is shown)in D.2 of annex D.
6.5.1.1 ANF PR initiated by the Requesting PINX

The procedures of 6.5.1.3 and 6.5.1.4 shall apply.

6.5.1.2 Optional support of arequest from an Inviting PINX

On receipt| of a FACILITY message containing a pathReplacelnvite invoke APDU, the Requesting PINX shall apply the
procedureqof 6.5.1.3 and 6.5.1.4 with the following additions.

If the Reqliesting PINX is unable to act on the’pathReplacelnvite invoke APDU while in state PR-Reg-|dle, a FACILITY
message cdntaining pathReplacel nvite returnerror APDU may be returned. No state change shall occur.

While in stiate PR-Reg-Initiated or PR*Rég-Completing, a FACILITY message containing a pathReplacel nvjte invoke shall be
ignored.

On receip] of a FACILITY.message containing a pathReplacePropose return error while in state PR-Reg-Initiated, a
pathReplagel nvite return error APDU may be returned to the Inviting PINX.

6.5.1.3 Ngrmal procedures
Examples of message.sequences are shown in C.1 and C.3 of annex C.

The Requesting\PINX shall send a pathReplacePropose invoke APDU in a FACILITY message to the Cooperating PINX and
enter state PR*Reg-Initiated. Within the argument, the rerouteingNumber data element shall contain a number from one of the
native number plans of the PISN (see ISO/IEC 11571). The number, when used as the contents of information element Called
party number in a SETUP message, shall be sufficient to cause routeing of the new connection to the Requesting PINX. The
callldentity data element shall contain a number which, in conjunction with the rerouteingNumber data element, identifies the
particular ANF-PR entity, and therefore the call on which ANF-PR is being invoked. This number need not have significance
outside the Requesting PINX.

NOTE 10 - The number in the calldentity data element should be sufficient to distinguish the call concerned from any other call for which
the PINX is acting as an ANF-PR Requesting PINX at that time.

Having agreed the B-channel and sent back a CALL PROCEEDING message in response to an incoming SETUP message, in
accordance with the procedures of 1SO/IEC 11572, if the SETUP contains a pathReplaceSetup invoke APDU the Requesting
PINX shall proceed as follows. If the callldentity data element in the argument of pathReplaceSetup, in conjunction with the
number information in the Called party number information element, identifies an ANF-PR entity in state PR-Reg-Initiated, the
Requesting PINX shall associate the new connection (as requested by the SETUP message) with the call on whose behalf that
ANF-PR entity is acting.
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The Requesting PINX shall connect the calling / called user to the B-channel of the new connection and terminate the

B-channel of the o

Id connection in a suitable manner (pending its rel ease).

NOTE 11 - The method of terminating the old connection's B-channel is an implementation matter. Annex B of 1SO/IEC 13863 contains

more information on

this.

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

NOTE 12 - On sendi

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

While in state PR-Reg- Completl ng, if a DISCONNECT message is rece|ved using the call reference of the old connection, the

tla’aVYilnlal
LJ ==

11572, and

Requesting PINX
enter state PR-Req

6.5.1.4 Exceptiopal procedures

Examples of mess
Receipt of a FAC

Initiated shall cauge entry to state PR-Reqg-1dle, thereby abandoning ANF-PR. The call shall continue to use the old ¢

NOTE 13 - Depend
reduce the probabili

<haall . l £+l Lol ot
A ICUT \.lUIIIlJICI.C IC TUICAOoC Ul 1T UTu vutri IC\JI.IUII LLILI (IJ\JUIU(JI T VWIidtlT Ui lJIULawUICQ Ul T OUT

-ldle. The call shall continue as an active call using the new connection.

hge sequences are shown in C.2 and C.4 of annex C.

LITY message containing a pathReplacePropose return error APDU or reject APDU during st

ng on the error, it may be appropriate to invoke ANF-PR again later. If the errof.d's.collision, steps should
y of afurther collision, e.g., by using arandom delay before invoking again.

te PR-Reg-
onnection.

be taken to

Failure to associate an incoming SETUP message containing a pathReplaceSetup inveke’APDU with an ANF-PR entity in state

PR-Reg-Initiated
Depending on imy

asuitable caug

cause number,
invalidRerouts

cause number,
unrecognizedd

If the incoming S
entity in state P
DISCONNECT ny
cause number 29 '
The ANF-PR entif

NOTE 14 - Receipt

On receipt of a
pathReplacePropg

NOTE 15 - Receipt
While in state PR+

shall result in the sending of a DISCONNECT message to initiate the clearing of the new
|lementation, the DISCONNECT message shall contain either:

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

ngNumber; or

alll dentity.

ETUP message containing a pathReplaceSetup invoke APDU is successfully associated with 3
R-Reg-Initiated but the new connection is unsuitable for some reason, e.g., criteria not
essage shall be sent to initiate clearing of the new connection. The DISCONNECT message Sl
facility rejected” in the Causelinformation element and a return error APDU containing an appro
y shall remain in state PR-Reg-Initiated.

Df a pathReplacePropose feturn error APDU can be expected.

FACILITY message containing a pathReplacePropose invoke APDU while in state PR-Reg
e return error;APDU containing error collision shall be returned. No state change shall occur.

bf a pathRéplacePropose return error APDU containing error collision can be expected.

Reg-Completing, if a DISCONNECT message is received using the call reference of the new con

Requesting PINX
reconnect the calli

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

29 "facility rejected" in the Cause information element and a return error APDU contdi

connection.

ning error

ning error

n ANF-PR
satisfied, a
nall contain
priate error.

Initiated, a

hection, the
EC 11572,

shiall, Complete the release of the new connectlon in accordance Wlth the procedures of 1SO/

6.5.2 Actionsat the Cooperating PINX

The SDL represen

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

6.5.2.1 Normal procedures

On receipt of a FACILITY message containing a pathReplacePropose invoke APDU while in protocol control state Active and
ANF-PR state PR-Coop-Idle, the Cooperating PINX shall determine whether it can proceed with ANF-PR. If so, it shall
attempt to establish a new connection by selecting an outgoing B-channel on a route determined by the contents of the
rerouteingNumber data element within the received argument. If a B-channel is available, a SETUP message shall be sent using
anew call reference in accordance with the procedures of 1SO/IEC 11572. The SETUP shall contain a new call reference and
the following information elements.

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

— Called party number, containing the number received in the rerouteingNumber data element within the - received argument;
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— Sending complete;

Facility

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

The Facility information element shall contain a pathReplaceSetup invoke APDU. Within the argument, data element
callldentity shall have the same contents as the corresponding data element in the argument of the received pathReplacePropose
invoke APDU.

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

NOTE 16 -
more inforn

State PR-C

The protoc

NOTE 17 -
Proceeding

On receipt
result APD
instead to

connection
entered. TH

6.5.2.2 EX
If the Coo
message cq
If the new
FACILITY

unable

receipt
or rejeg
receipt
reject A
timer e)

In each cas

On receipt
Establishm
No state ch

ation on this.

pop-Establishment shall be entered.
bl control procedures of |SO/IEC 11572 shall apply during the establishment of the new.connectio

Initially protocol control will enter state Call Initiated. On receipt of a CALL PROCEEPHNG message,
ill be entered and on receipt of CONNECT, state Active will be entered.

of a CONNECT message (using the call reference of the new connectian) containing a pathR
U, the Cooperating PINX shall disconnect the B-channel of the old connection and connect the ¢
he B-channel of the new connection. A DISCONNECT message shall’be sent using the call rg
thereby initiating the clearing procedures of 1SO/IEC 11572 far the old connection. State PR-
e call shall continue as an active call using the new connection.

ceptional procedures

perating PINX is unable to comply with the pathReplacePropose invoke APDU, it shall send |
ntaining a pathReplacePropose return error APDU withra suitable error.

connection fails to be established for any reason, the Cooperating PINX shall send using the
message containing a pathReplacePropose return error APDU with a suitable error. Reasons can |

o select a B-channel for the new connection;

pf a call clearing message using the iew connection's call reference without a pathRepl aceSetup
t APDU;

PDU;
piry at the Cooperating PINX.
e state PR-Coop:| die shall be entered and the call shall continue as an active call using the old con

of a FACILITY message containing a pathReplacel nvite invoke APDU while in state PR-Coop-R
ent, a FACLLITY message containing a pathReplacel nvite return error APDU may be returned to
ange shoeuld occur.

6.5.3 Ad

tions at a Cooperating/Requesting PINX in the case of a trombone connection

IEC 13863 contains

n.
state Outgoing Call

bplaceSetup return
Alling / called user
ference of the old
Coop-ldie shal be

pack a FACILITY

old connection a
nclude:

eturn error APDU

pf a call clearing message using the new connection's call reference with a pathReplaceSetup retyrn error APDU or

nection.

etain or PR-Coop-
the Inviting PINX.

On receipt of a FACILITY message containing a pathReplacePropose invoke APDU, the Cooperating PINX can determine
from the rerouteingNumber data element in the argument whether the Requesting PINX is the same as the Cooperating PINX,
i.e., whether atrombone connection exists.

In the case of atrombone connection, establishment of the new connection and switching over to it will be intra-PINX matters.
The only further signalling which will occur at the Q reference point will be the clearing of the old connection.

6.5.4 Actionsat a Transit PINX

No special

actions are required in support of ANF-PR.

6.5.5 Actionsat Inviting PINX
The SDL representation of procedures at the Inviting PINX is shown in D.1 of annex D.
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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 shall send
a pathReplacelnvite invoke APDU in a FACILITY message to the Requesting PINX. If the old connection is cleared it shall be
interpreted as ANF-PR is successful.

6.5.5.2 Exceptional procedures

On receipt of a FACILITY message containing a pathReplacelnvite return error or reject APDU the action shall be
implementation dependent.

NOTE 18 - Depending on the error, it may be approprlar[e to invoke ANF PR agaln later or |nvoke ANF-PR in the other direction. If the

error iscollision, ste
6.6 ANF-PR
Examples of mess
6.6.1 Actionsg
The procedures of]

If the Requesting
PINX, it shall sen
Idle.

6.6.2 Actionsa3
The SDL represer]

optional signalling proceduresfor retention of part of the old connection
hge sequences are shown in C.5to C.7 of annex C.

t the Requesting PINX
6.5.1 shall apply, with the following addition.

d back a FACILITY message containing a pathReplaceRetain return restlit APDU and enter sts

t the Cooperating PINX
tation of procedures at the Cooperating PINX, including optional ‘retention of part of the old co

shown in D.3 of apnex D.

6.6.2.1 Normal

On receipt of aFA
ANF-PR state PR
retain that part of
FACILITY messg

rocedures

CILITY message containing a pathReplacePropose.invoke APDU while in protocol control state
Coop-ldle, the Cooperating PINX shall determine whether it can proceed with ANF-PR, and wh
the old connection as far as the subsequent PHNX while still meeting any given criteria. If so, it

pe containing a pathReplaceRetain invoke APDU to the subsequent PINX and enter state PR-C

The rerouteingNumber and callldentity data elements shall-have the same contents as the corresponding data elemet

in the pathReplace

NOTE 19 - The on
PINX. If the subseq

If it cannot retain
6.5.2.

On receipt of a R
Cooperating PINX

Propose invoke APDU.

ssion of the NFE from the Facility. information element ensures that the APDU will be processed by th
Jent PINX does not support these optional proceduresit will send back areject APDU.

FACILITY messagereontaining a pathReplaceRetain return result APDU from the subsequent
shall enter state PR-Coop-Idle.

6.6.2.2 Exceptio

On receipt of a FA

pal procedures

CILITY:amessage containing a pathReplaceRetain return error APDU or reject APDU from the)

ing again.

PINX receives a FACILITY message containing a pathReplaceRetain invoke APDU from the¢ preceding

te PR-Reg-

nnection, is

Active and
ether it can
shall send a
bop-Retain.
hts received

e subsequent

that part of the old connection as far as the subsequent PINX it shall proceed according to the pfovisions of

PINX, the

subsequent
ect APDU:

~Or

— send back a FACILITY message containing a pathReplacePropose return error APDU with a suitable error to the
Requesting PINX and enter state PR-Coop-Idle.

6.6.3 Actionsat a Transit PINX on theretained connection

The SDL represen

tation of procedures at a Transit PINX on the retained Connection is shown in D.4 of annex D.

Onreceipt of a FACILITY message containing a pathReplaceRetain invoke APDU from the preceding PINX while in protocol
control state Active and ANF-PR state PR-Transit-1dle, the Transit PINX shall determine whether it can retain that part of the
old connection as far as the subsequent PINX while still meeting any given criteria.

6.6.3.1 Abletoretain old connection asfar 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 a
FACILITY message containing a pathReplaceRetain invoke APDU to the subsequent PINX and enter state PR-Transit-Retain.

14 © ISO/IEC 2003 — All rights reserved


https://iecnorm.com/api/?name=0cfa1e8822954d9b7493242bbe324f9d

| SO/ EC 13874:2003(E)

The rerouteingNumber and callldentity data elements shall have the same contents as the corresponding data elements in the
received pathReplaceRetain invoke APDU.

NOTE 20 - The omission of the NFE from the Facility information element ensures that the APDU will be processed by the subsequent
PINX. If the subsequent PINX does not support these optional proceduresit will send back areject APDU.

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

6.6.3.1.2 Exceptional procedures

On receipt
PINX whil

proceeq
subsequ

of a FACH AT Y message-contakring-a-pathReplaceRetaln-raturn-error-ARPDU-or reject ARDU £
b in state PR-Transit-Retain, the Transit PINX shall either, depending on the reason for the error'e

according to the provisions 6.6.3.2, as if there had been no attempt to retain the old)cenne
lent PINX; or

- send a pathReplaceRetain return error APDU to the preceding PINX and enter state PR-Transit-1dle.

6.6.3.2 Ur
6.6.3.2.1 N

If the Tran
attempt to
rerouteingh
anew call

the followi

— Bearer
Cadlled
Sending
Facility|

The Facili
callldentity
invoke API

The Transi

NOTE 21 -
more inforn

State PR-T
The protoc

abletoretain old connection asfar as subsequent PINX
or mal procedures

Sit PINX determines that it is unable to retain that part of the old connection as far as the subseq
establish a new connection by selecting an outgoing B-channel'ah a route determined by t
lumber data element within the received argument. If a B-channellis available, a SETUP message
Feference in accordance with the procedures of 1SO/IEC 11572. The SETUP shall contain a new|
ng information elements.

capability, containing bearer capability information asfer the old connection;
party number, containing the number received in the rerouteingNumber data element within the req

complete;

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

y information element shall. contain a pathReplaceSetup invoke APDU. Within the argum
shall have the same contents as the corresponding data element in the argument of the received
DU.

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

The method of terminating the new connection’'s B-channel is an implementation matter. Annex B of SO
ation on this.

ransit-Establishment shall be entered.
bl control procedures of 1SO/IEC 11572 shall apply during the establishment of the new connectio

om the subsequent
r reject APDU:

ition as far as the

ent PINX, it shall
e contents of the
shall be sent using
call reference and

eived argument;

ent, data element
hathReplaceRetain

IEC 13863 contains

n.

NOTE 22 -

Initielly protocol control will enter state Call Initiated. On receipt of a CALL PROCEEDING message,

state Outgoing Call

Proceeding will be entered and on receipt of CONNECT, state Active will be entered.

On receipt of a CONNECT message (using the call reference of the new connection) containing a pathReplaceSetup return
result APDU, the Transit PINX shall disconnect the B-channel of the replaced connection and connect the B-channel of the
retained connection instead to the B-channel of the new connection. A DISCONNECT message shall be sent using the call
reference of the replaced connection, thereby initiating the clearing procedures of 1SO/IEC 11572 for the replaced connection.
The Transit PINX shall send a FACILITY message containing a pathReplaceRetain return result APDU to the preceding PINX
and enter 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 PINX a
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 PINX a
FACILITY message containing a pathReplaceRetain return error APDU with a suitable error. Reasons can include:
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— unableto select a B-channel for the new connection;

— receipt of acall clearing message using the new connection's call reference without a pathReplaceSetup return error APDU
or reject APDU;

— receipt of acall clearing message using the new connection's call reference with a pathReplaceSetup return error APDU or
reject APDU,;

— timer expiry at the Transit PINX.

In each case state PR-Transit-1dle shall be entered and the call shall continue as an active call using the old connection.

6 6 4 A H T il =N WAVA 1 - 1 2l -
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No specia actiongd are required in support of ANF-PR.

6.6.5 Actionsgt Inviting PINX on theretained connection

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

If the Inviting PINIX is on the old part of the connection that is not retained 6.5.5.1 shall apply.

If the Inviting PINX is on the retained part of the connection and receives a FACILITY message containing a
pathReplaceRetain return result APDU that shall be interpreted by the Inviting PINX as ANF-PR is successful.

6.6.5.2 Exceptional procedures
6.5.5.2 shall applyf.

6.7 ANF-PR Jimpact of interworking with public I SDNs

When interworking with a public ISDN which does not support an equivalent feature, the incoming or outgoing gatpway PINX
can act as the Cooperating PINX, Requesting PINX or Inviting PINX inorder to perform ANF-PR within the PISN.

NOTE 23 - At the time of publication of this International Standard, no-eguivalent feature in public ISDNs was envisaged.

6.8 ANF-PR [impact of interworking with non-1SDNs

When interworking with a non-ISDN which does not support an equivalent feature, the incoming or outgoing gateway PINX
can act as the Cooperating PINX, Requesting PINX orlaviting PINX in order to perform ANF-PR within the PISN.

When interworking with a non-1SDN which supports an equivalent feature, the two networks may cooperate in the gperation of
ANF-PR. In this|case, either Cooperating RINX functionality or Requesting PINX functionality will be provided in the
non-1SDN. The infoming or outgoing gateway PINXs on the old and new paths shall provide conversion between the signalling
specified in this Irfternational Standard-and‘the signalling protocol of the non-1SDN.

When interworkirjg with a non-1SDIN) which supports an equivalent feature, the Requesting PINX shall be able to limit the
length of the valug of element callldentity in accordance with the capabilities of the non-ISDN.

6.9 Protocol |nteractions between ANF-PR and other supplementary servicesand ANFs

This clause specifjes protacol interactions with other supplementary services and ANFs for which stage 3 standardls had been
published at the time of publ|cat|on of this International Standard For |nteract|ons W|th supplementary services and ANFs for
which stage 3 sta
standards.

NOTE 24 - Additional interactions that have no impact on the signalling protocol at the Q reference point can be found in the relevant stage
1 specifications.

NOTE 25 - Simultaneous conveyance of APDUs for ANF-PR and another supplementary service or ANF in the same message, each in
accordance with the requirements of its respective stage 3 standard, does not, on its own, constitute a protocol interaction.

6.9.1 Interaction with Calling Name I dentification Presentation (SS-CNIP)
No protocol interaction.

6.9.2 Interaction with Connected Name I dentification Presentation (SS-CONP)
No protocol interaction.
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I nteraction with Completion of Callsto Busy Subscriber (SS-CCBYS)

No protocol interaction.

6.9.4

Interaction with Completion of Callson 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 1SO/IEC 13869.
6.9.5.1 Actionsat an ANF-PR Requesting PINX

6.9.5.1.1 ImVU\JQt;UII Uf Ca” TI Al chl

For the pur

receipt

receipt

receipt

invocat

pose of the requirements below, the following events shall be considered as invocation of SS«CT+
Df call TransferCompl ete invoke APDU,;

bf call Transferl dentify invoke APDU,;

pf call Transferlnitiate invoke APDU;

on of Call Transfer by the local user.

SS-CT shall be allowed to proceed normally if invoked while the PINX is acting@sya Requesting PINX for ANF-PR. If SS-CT
isinvoked while in ANF-PR state PR-Reg-Initiating, al signalling for SS-CT.shall occur on the old path. If|SS-CT is invoked
whilein ANF-PR state PR-Reg-Completing, all subsequent signalling for SSCT shall be sent on the new path and received SS-
CT signals|shall be accepted from either path.

A pathReplaceSetup invoke APDU shall be responded to with a retusnerror APDU containing error temporarilyUnavailable if,
since sendipg the pathRepl acePropose invoke APDU, SS-CT hasbeen invoked.

NOTE 26 - [This will prevent switching over to the new path, so that all’ signalling for SS-CT can take place on the old|path without risk of
loss during gwitch over.

6.9.5.1.2 I pitiation of ANF-PR during Call Transfer

ANF-PR shall not be initiated while the PINX is acting as a Transferring PINX, a Primary PINX or a Seconydary PINX during
SS-CT.

6.9.5.2 Agtionsat an ANF-PR Cooper ating-PINX

6.9.5.2.1 Ipvocation of Call Transfer

On receipt
Cooperatin
using theo

AS an exc

of a callTransferComplete; call Transferldentify or calTransferlnitiate invoke APDU while acti
p PINX in ANF-PR state PR-Coop-Establishment or PR-Coop-Retain, SS-CT shall be allowed tg
d path for further/signalling.

eptional procedure, if after receipt of a callTransferComplete, callTransferldentify or callTran

APDU whi
path is rel

le acting as-am ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Establishment or PR-Cg
as\a-result of successful ANF-PR before SS-CT signalling is complete, SS-CT shall be g

normally uging the new path for further signalling.

NOTE 27 -

ng as an ANF-PR
proceed normally

sferlnitiate invoke
op-Retain, the old
lowed to proceed

he'Requesting PINX will normally abandon ANF-PR by sending back a pathReplaceSetup return error A

PDU because SS-CT

has been invoked. Therefore switch over to a new path will not normally occur.

While acting as an ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Establishment, an SS-CT invocation request from
the local user shall be treated in one of the following ways:

— regject the request for SS-CT; or

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

— abort A

NF-PR and proceed with SS-CT.

To abort ANF-PR while in state PR-Coop-Establishment, the Cooperating PINX shall send a DISCONNECT message using
the call reference of the new connection, thereby initiating the clearing procedures of ISO/IEC 11572 for the new connection,
send a pathReplacePropose return error APDU with error value supplementaryServicel nteractionNotAllowed using the call
reference of the old connection, and enter state PR-Coop-Idie.
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While acting as an ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Retain, an SS-CT invocation request from the local
user shall be treated in one of the following ways:

— rgject the request for SS-CT; or
— 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 Interactionwith Call Forwarding Unconditional (SSCEU)

No protocol intergction.

6.9.7 Interaction with Call Forwarding Busy (SS-CFB)

No protocol intergction.

6.9.8 Interactipn with Call Forwarding No Reply (SS-CFNR)

No protocol intergction.

6.9.9 Interactipn with Call Deflection (SS-CD)

The protocol interpction with Call Deflection Immediate shall be as specified in 6.9.6 fer\interaction with SS-CFU.
The protocol interpetion with Call Deflection from Alert shall be as specified in 6.9:8 for interaction with SS-=CFNR
6.10 ANF-PR[parameter values (timers)

6.10.1 Timer T1

Timer T1 shall opgerate at the Requesting PINX during state PR-Reg-|nitiated. Its purpose is to protect against the gbsence of a
response to the pathReplacePropose invoke APDU. A response can be either a pathReplacePropose return error APDU or a
pathRepl aceSetup|invoke APDU.

Timer T1 shall bejstarted on entering state PR-Reg-Initiated and stopped on leaving that state.

On expiry of timef T1, the Requesting PINX shall return to.state PR-Reg-ldle. The call shall continue as an active call using the
old connection.

Timer T1 shall haye 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 againgt failure to
release the old corjnection.

Timer T2 shall bejstarted on entering state PR-Reg-Completing and stopped on leaving that state.

On expiry of timef T2, the Reguesting PINX shall initiate clearing of the old connection by sending a DISCONNECT message
with cause numbef 31 "normal, unspecified" and return to state PR-Reg-ldle. The call shall continue as an active cdll using the
new connection.

Timer T2 shall haye'avalue not less than 15s.

6.10.3 Timer T3

Timer T3 may optionally operate at the Cooperating PINX or a Transit PINX during state PR-Coop-Establishment or
PR-Transit-Establishment respectively. Its purposeis to protect against failure to establish the new connection.

NOTE 28 - Alternatively an implementation can rely on basic call timers for this protection.

Timer T3 shall be started on entering state PR-Coop-Establishment or PR-Transit-Establishment and stopped on leaving that
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 avalue not less than protocol control timer T310.
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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 isto 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.

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 International
Standard respectively.

Timer T4 shall have avalue not less than 30s.
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Annex A
(normative)

Protocol Implementation Confor mance Statement (PICS) proforma

Al I ntroduction

The supplier of gprotocemptementaton-whieh—s—etatmecto—eonforT
following Protoco| Implementation Conformance Statement (PI CS) proforma_

epmplete the

A completed PIC$ proformais the PICS for the implementation in question. The PICS is a statement of which’capgbilities and
options of the prot

— by the protocol

— by the supplief
implementatio

— by the user or
another implementation - while interworking can never be guaranteed, failure toZnterwork can often be pre
incompatible R

— by a protocol
implementatio

A.2 I nstruct

A.21 Genea

ocol have been implemented. The PICS can have a number of uses, including use:
implementor, as a check list to reduce the risk of failure to conform to the Standardithrough overs

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

potential user of the implementation, as a basis for initially checking the possibility of interwi

ICSs,

ester, as the basis for selecting appropriate tests against which to assess the claim for conform
.

onsfor completing the PICS proforma

$tructure of the PICS proforma

The PICS profornpa is a fixed format questionnaire divided inté sub-clauses each containing a group of individual
item is identified

specifies (specify)
The "Status' column indicates whether an item is applicable and if so whether support is mandatory or optional. Th
terms are used:

c.<cond>

<item>:m

<item>:0

mary

opti
regu
opti

Dy an item number, the name of the item(question to be answered), and the reference(s) to the cl
the item in the main body of this S International tandard.

datory (the capahility isrequired for conformance to the protocol);

bnal (the capability iS1ot required for conformance to the protocol, but if the capability is implef
ired to conform t@ the protocol specifications);

bnal, but support of at least one of the group of options labelled by the same numeral <n> is requi

ibited;

i ti onal )requirement, depending on support for the item or items listed in condition <cond>;

, stated relative to the common basis for understanding provided by the Standard's PICS proforma

sight;

ities of the

brking with
dicted from

ance of the

tems. Each
ause(s) that

e following

mented it is

ed;

not appI icable;

, otherwise

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

appl

icable.

Answers to the questionnaire items are to be provided either in the " Support" column, by simply marking an answer to indicate
arestricted choice (Yesor No), or in the "Not Applicable" column (N/A).

20
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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 of the PICS.
It is not intended or expected that a large quantity will be supplied, and a PICS can be considered complete without any such
information. Examples might be an outline of the ways in which a (single) implementation can be set up to operate in a variety
of environments and configurations.

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

column fo
Informatio

An implemn
possible re
expected tq

this. Instead, the supplier is required to write into the support column an x.<i> reference to-an
, and to provide the appropriate rationale in the Exception item itself.

entation for which an Exception item is required in this way does not conform te_this Internal

change the requirement not met by the implementation.

fter any conditions
ind in the Support
item of Exception

ional Standard. A

hson for the situation described above is that a defect in the Standard has been réported, a corréction for which is

© ISO/IEC 2003 - All rights reserved
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A3 PICSproformafor |SO/IEC 13874

A.3.1 Implementation identification

Supplier

Contact point for queries about the
PICS

Implementation Name(s) and

Version[s)

Other irnfformation necessary for full
identifigation, e.g., name(s) and
version(ls) for machines and/or
operating systems; system name(s)

Only the first threp items are required for all implementations; other information may be completed as appropriatg in meeting

the requirement far full identification.

The terms Name Jand Version should be interpreted appropriately to correspond«with a suppliers terminology (e.g., Type,

Series, Model).

A.3.2 Protocol pummary

required (see A.2.3)?

Protoco| version 1.0

Addendg Implemented (if

applicalyle)

Amendipents | mplemented

Have arly exception items been No[]Yes[]

(The answer Yes means that the implementation does not conform
to this International Standard)

Date of statement

22
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A.33 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 given as
Additijonal
tafornation

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

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

A5 || Behaviour as gateway PINX to another network 6.8 ek Yes[] No[]
which provides Requesting PINX functionality

A6 || Procedures for retaining part or all of the old 0 Yes[] No[]
connection

A7 || Behaviour as Inviting PINX for ANF-PR 6.6.5 0 Yes[|No[]

A8 Are methods of avoiding “loss of user o] Yes[] No[]
information” (as described in annex B of _ Pleasd provide
1SO/I EC 13863) supported at the Requesting infornfation regarding
PINX? which|methods are

suppofted and for
which|basic services
these methods are
applicpble.

A9 || Are methods of avoiding.loss of user 0 Yes[] No[]
information” (as described in annex B of Pleasa provide
I SO/IEC 13863) supported at the infornngtion regarding

. - "

Cooperating/Branching PINX 7 whichlmethods are
suppofted and for
which|basic services
these methods are
applicgble.

© ISO/IEC 2003 - All rights reserved
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A.3.4 Procedures

Item | Question/feature References Status Support
Bl | Support of relevant ISO/IEC 11572 and I SO/IEC 6.2.1 Al:m [1 m: Yeg ]
11582 procedures at a Cooperating PINX
B2 | Support of relevant ISO/IEC 11572 and I SO/IEC 6.2.2 A2:m [1 m: Yeq ]
11582 procedures at a Requesting PINX
B3 | SuppgrofrelevanttSOAEC 11572 and I SOAEC 6231, A3m H m—YesH
11582 procedures at a Transit PINX 6.2.3.2
B4 | Suppgrt of relevant ISO/IEC 11572 and I SO/IEC 6.2.3.3, cl [1 m: Yes[]
11582 procedures at a Transit PINX on aretained 6.2.3.4
connegtion
B5 | Signalling procedures at a Cooperating PINX 6.5.2 Alm [ m: Yeq ]
B6 | Signalling procedures at a Requesting PINX 6.5.1.3, A2:m [1 m: Yeq ]
6.5.1.4
B7 | Signalling procedures at a Cooperating/- 6.5.3 c.2 [1 m: Yeg |
Requgsting PINX in the case of atrombone
conneftion
B8 | Additijonal signalling procedures at a Requesting 6.6.1 c4 [1 m: Yey ]
PINX|when whole of old connection is retained
B9 | Additjonal signalling procedures at a Cooperating 6.6.2 c.3 [1 m: Yeg |
PINX|for retention of part or all of the old
conneftion
B10 | Additijonal signalling procedures at a Transit 6.6.3 cl [1 m: Yeqy ]
PINX|for retention of part or al of the'old
connegtion
B11 | Signdlling procedures at Inviting PINX 6.5.5 A7:m [ m: Yeg ]
B12 | Additional procedure for support of request from 6.5.1.2 A2:.0 o Yeq ],No[[ ]
an Inyiting PINX
B13 | Additifonal signalling procedure at Inviting PINX 6.6.5 A7:m [1 m: Yeg |

on retgined partof the old connection

cl T ASadAGthermm
else N/A

c.2. if Aland A2thenm
else N/A

c.3 if Aland A6thenm
else N/A

c4 if A2and A6thenm
else N/A
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A.35 Caoding
Item | Question/feature References Status | N/A | Support
C1l | Sending of pathReplacePropose invoke APDU 6.3.1,6.3.2.1 cl [ m: Yeq ]
and receipt of return error APDU
Cc2 Sending of pathReplaceSetup invoke APDU and 6.3.1,6.3.2.1 c.2 [ m: Yeq ]
receipt of return result and return error APDUs
C3 Sending-of-pathReplaceRetain-Hvoke-ARDU and 6316321 63 H mYed |
receipt of return result and return error APDUs
C4 || Receipt of pathReplacePropose invoke APDU 6.3.1,6.3.2.1 c.2 [ m: Yeq ]
and sending of return error APDU
C5 || Receipt of pathReplaceSetup invoke APDU and 6.3.1,6.3.2.1 cl (] m: Ye ]
sending of return result and return error APDUs
C6 Receipt of pathReplaceRetain invoke APDU and 6.3.1,6.3.2.1 c4 [ m: Yeq ]
sending of return result and return error APDUs
Cc7 Receipt of pathReplacelnvite invoke APDU 6.3.1,6.3.2.1 A2:.0 0:Yeg ],NoJ[]
C8 || Sending of pathReplacel nvite return error 6.3.16.3.2.1 C7.0 0o:Yeq ], No[]
C9 || Sending of pathReplacel nvite invoke APDU and 6.3.1, 6.3.2.1 A7:m [] m: Yed ]
receipt of errors
c.l: if A2or A5thenm
else N/A
c.2. if Alor Adthenm
else N/A
c.3: if (Alor A3 or A4) andAb thenm
else N/A
c.4: if (A2 or A3 0rA5) and A6 thenm
else N/A
A3.6 Timers
Item |] Question/feature References Status | N/A Supp(rrt
D1 Support of timer T1 6.10.T AZm 1 m: Ye'e[]
D2 | Support of timer T2 6.10.2 A2:m [ m: Yeq ]
D3 | Support of timer T3 6.10.3 cl [] 0:Yeqd | No[]
D4 | Support of timer T4 6.10.4 c.2 [ m: Yeq ]

cl: if Alor (A3and A6)theno
else N/A

c.2. if (Alor A3) and A6 thenm
else N/A

© ISO/IEC 2003 - All rights reserved
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A.3.7 Protocol interactionswith SS-CT
Item | Question/feature References Status N/A Support
E1l Support of SS-CT 0 Yes[] NoJ[]
E2 Interactions between SS-CT and ANF-PR at an 6.9.5.1 cl [ m: Yes[ ]
ANF-PR Requesting PINX
E3 Interactions between SS-CT and ANF-PR at an 6.9.5.2 c.2 [ m: Yes[ ]
ANF-PR Cooperating PINX
c.l: |if E1and A2 then m, else N/A
c.2: |if E1and Althen m, else N/A
26
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Annex B
(informative)

Imported ASN.1 definitions

The content of this annex has been deleted to remove duplicate ASN.1 definitions defined el sewhere.
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Annex C
(informative)

Examples of message sequences

This annex describes some typical message flows for ANF-PR. The following conventions are used in the figures of this annex.

1. Thefollowingnotation is used:

»
»

Basic call messages containing ANF-PR information

—» Basic call messages without ANF-PR information
XXX.inV Invoke APDU for operation xxx
XXX.IT Return result APDU for operation xxx
XXX.re Return error APDU for operation xxx

2. The figures sjow messages exchanged via Protocol Control between PINXs involved in ANF-PR. Only messages rel evant
to ANF-PR arg shown.

3. Only the releyant information content (i.e., remote operation APDUS) is listed below each message name. The Facility
Information dlements containing remote operation APDUs are not explicitly shown. Information with no| impact on
ANF-PR is ngt shown.
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Example message sequence for normal operation - invocation by Requesting PINX

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

Requesting . Transit . Transit . Cooperating
PINX Old Connection PINX Old Connection PINX Old Connection PINX
[ | | [ | [ |
FACILITY
) FACILITY
pathReplacePropose.inv - FACILITY.
pathReplacePropose.inv >

pathReplacePropose.inv

New Connection

Transit

New Connection

PINX

Transit NefwConnection

SETUP

pathReplaceSetup.inv

CALL PROCEEDING

CONNECT

pathReplaceSetup.rr

SETUP

<

pathReplaceSetup.inv

CONNECT

CALL PROCEEDING q

SETUP

<

pathReplaceSetup.inv

CALL PROCEEDING>

pathReplaceSetup.rr CONNECT
CONNECT pathReplaceSetup.rr
ACKNOWLEDGE CONNECT CONNECT
ACKNOWLEDGE
ACKNOWLEDGE
Old<€onnection Transit Old Connection Transit Old Connection
PINX
DISCONNECT
DISCONNECT -«
DISCONNECT RELEASE
RELEASE >
RELEASE RELEASE
RELEASE < OO MNMDL I T
COMPLETE

Basic call in active state

Figure C.1 - M essage sequence for normal operation of ANF-PR - invocation by Requesting PINX
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C.2 Example message sequencefor case of congestion encountered at Transit PINX - 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
to proceed with connection establishment, e.g., because of congestion. Consequently ANF-PR fails.

Requesting Old Connection Transit Old Connection Transit Old Connection Cooperating
PINX PINX PINX PINX
L {1 [ I [ 1 [

Basic call in active state
FACILITY
_ FACILITY
pathReplacePropose.inv - FACILITY
pathReplacePropose.inv >
pathReplacePropose.inv
Transit )
PINX New Connection
SETUP
pathReplaceSetup.inv
CALL PROCEEDING
-
DISCONNECT
RELEASE
< S
RELEASE >
COMPLETE
Old Connection Transit Old Connection Transit Old Connection
PINX
FACILITY
< PACILITY pathReplacePropose.re
FACILITY
< pathReplacePropose.re
pathReplacePropose.re
Basic cattimactve state

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

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

Requesting

PINX

Old Connection

Transit

Old Connection

PINX

INVIting - 514 connection

Cooperating

PINX
1

Basic call in active state

FACILITY

pathReplacelnvite.inv

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacelnvite.inv

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePropose.inv

New Connection

Transit
PINX

New Connection

Transit
PINX

New Connection

SETUP

pathReplaceSetup.inv

CALL PROCEEDING

SETUP

pathReplaceSetup.inv

CALL PROCEEDING >

SETUP

<

pathReplaceSetup.inv

CALL PROCEEDING>

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

Basic call in active state

Figure C.3 - M essage 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
with connection establishment, e.g., because of congestion. Consequently ANF-PR fails.

Requesting Old Connection Transit Old Connection InViting Old Connection Cooperating
PINX PINX PINX PINX
| | |
Basic call in active state
FACILITY
FACILITY pathReplacelnvite.inv
pathReplacelnvite.inv
FACILITY
- FACILITY
pathReplacePropose.inv - EACILITY
pathReplacePropose.inv
pathReplacePropose.inv
Transit .
PINX New Connection
SETUP
pathReplaceSetup.inv
CALL PROCEEDING
>
DISCONNECT
RELEASE
«
RELEASE >
COMPLETE
Old Connection Transit Old Connection Transit Old Connection
PINX PINX
FACILITY
< FACILITY pathReplacePropose.re
FACILITY pathReplacePropose.re
pathReplacePropose.re
FACILITY
pathReplacelnvite.re FACILITY
pathReplacelnvite.re

Basic call in active state

Figure C.4 - M essage sequence for congestion case of ANF-PR - invocation by Inviting PINX
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C.5 Example message sequence for normal operation, retaining part of the old connection

Figure C.5 shows an example of normal operation of ANF-PR with elements of the old connection retained as far as the first
Transit PINX. The old connection and the new connection are each shown passing through one Transit PINX.

Requestin i i i i i Cooperatin
q g Oltgrg&ggggyon Transit Olterg&ggggyon Transit Olcgrg&ggggsmn p g

PINX PINX PINX PINX
[ [ L1 [
Basic call in active state

FACILITY
. FACILITY
pathReplacePropose.inv . > FACILITY
pathReplacePropose.inv -
pathReplacePRropose.inv
New Connection Transit New Connection
PINX
FACILITY
SETUP ¢
SETUP - pathReplaceRetain.inv
- pathReplaceSetup.inv
pathReplaceSetup.inv
CALL PROCEEDING
CALL PROCEEDING >
CONNECT
pathReplaceSetup.rr CONNECT
pathReplaceSetup.rr
CONNECT
ACKNOWLEDGE « CONNECT
ACKNOWLEDGE FACILITY
pathReplaceRetain.rr
OldCorinection Transit Old Connection
PINX
DISCONNECT
% DISCONNECT <
RELEASE
RELEASE >
=
RELEASE
RELEASE <
COMPLETE
COMPLETE

Basic call in active state

Figure C.5 - M essage sequence for normal operation of ANF-PR, retaining part of the old connection
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C.6  Example message sequence for case of congestion encountered at Transit PINX, after attempting to
retain part of the old connection

Figure C.6 shows an example of the operation of ANF-PR with elements of the old connection retained as far as the first Transit
PINX (branching PINX), but with failure to establish the new connection beyond the second Transit PINX, e.g., because of
congestion. The Cooperating PINX does not re-attempt ANF-PR using a completely new connection, and therefore ANF-PR
fails.

Requesting Old Connection Transit 54 connection Transit Qg Connection Cooperating
PINX (TEplaceq) PINX PINX (retamen) PTNX
[ [ | [ 1

Basic call in active state

FACILITY

—> FACILITY
pathReplacePropose.inv _ P EACILITY
pathReplacePropose.inv >

pathReplacePropose.inv

Transit
PINX

New Connection

FACILITY

SETUP <

pathReplaceSetup.inv

pathReplaceRetain.inv

CALL PROCEEDING>

DISCONNECT
FACILITY
RELEASE >
< pathReplacePropose.re
RELEASE
COMPLETE
QOld, Connection Transit Old Connection
PINX
FACILITY
FACILITY
FACILITY ‘ patttReptaceProposeTe
4 pathReplacePropose.re

pathReplacePropose.re

Basic call in active state

Figure C.6 - M essage sequence for congestion case, retaining part of the old connection
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Example message sequence for normal oper ation, retaining all of the old connection

Figure C.7 shows an example of normal operation of ANF-PR with the whole of the old connection retained.

Requesting Old Connection Transit Old Connection Transit  oid Connection Cooperating
PINX (retained) PINX (retained) PINX (retained) PINX
] ] ] ] ] ] ] ]
Basic call in active state
FACILITY
. FACILITY
pathReplacePropose.inv FACILITY

FACILITY

pathReplaceRetain.inv

FACILITY

pathReplaceRetain.rr

pathReplacePropose.inv

FACILITY

¢

FACILITY,

pathReplaceRetain.inv

pathReplaceRetain.rr

>

pathReplaceRropose.inv

FACILITY

P>

pathReplaceRetain.inv

FACILITY

pathReplaceRetain.rr

>

Basic_call in active state

Figure C.7 - M essage sequence for normal operation of ANF-PR, retaining all of the old con
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