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Foreword

development qf International Standards through technical committees established by the respective o
particular fields of technical activity. ISO and IEC technical committees collaborate in fields* of m
international ofganizations, governmental and non-governmental, in liaison with ISO and IEG, ‘also take

In the field of|information technology, ISO and IEC have established a joint technical committee, |
International Standards adopted by the joint technical committee are circulated to national bodies for v
International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 13874 was prepared by ECMA (as ECMA-176))and was adopted, ung
procedure”, by Joint Technical Committee ISO/IEC JT@nfigrmation technolegyin parallel with its appro,
bodies of ISO and IEC.

This second edlition cancels and replaces the first edition (ISO/IEC 13874:1995), which has been techn

Annex A formg an integral part of this International Standard. Annexes B, C and D are for information o

n

© ISO/IEC
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stem for WorIdW|de standardization. Nat|0nal bodies that are members of ISO .r)EC participate in the
rganization to deal witl
utual interest. Other
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SO/IEC JTC 1. Draft
pting. Publination as a

er a special “fast-track

val by national
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Introduction

ing protocolstapplicable
TU-T and conforms to

framework qf International Standards for Open Systems Interconnection as defined by ISO/IEC.

This Interngtional Standard specifies the signalling protocol for use at the Q referenee point|in support of the Pa
Replacement additional network feature. The protocol defined in this International Standard forms part of the PSS1 proto
(informally Known as QSIG).

This International Standard is based upon the practical experience of ECMA member companies and the results of their ac
and continupus participation in the work of ISO/IEC JTC1, ITU-T, ETSI and athér international and |national standardizatio
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

1 Sco

— Path replacement additional network feature

pe

This International Standard specifies the signalling protocol for the support of the Path Replacement additional network fe:
(ANF-PR) at the Q reference point between Private Integrated Services Network Exchanges (PINXs) connected together v

a Private Int

egrated Services Network (PISN).

ANF-PR is
connection.

The Q refer

Service spe
International
stage 1 and

W feature which applies to an established call, allowing that call's connection between. BH)

bnce point is defined in ISO/IEC 11579-1.

Cifications are produced in three stages and according to the method specifi€d in CCITT
Standard contains the stage 3 specification for the Q reference point and satisfies the r|
stage 2 specifications in ISO/IEC 13863.

The signalli

g protocol for ANF-PR operates on top of the signalling protocol-for basic circuit switche

| Xs to be replaced by «

Recommendation 1.130
bquirementsyidbatified |

d call controlfiad speci

in ISO/IEC [L1572, and uses certain aspects of the generic proceduresfor-the control of supplementary services specif

ISO/IEC 11%82.

This Interngtional Standard also specifies additional signalling pretocol requirements for the supp
reference point between ANF-PR and other supplementary services and ANFs.

This Intern

2 Con

In order to
Implementa

3 Nor

The followir
Standard. A
agreements

prt of interactions at tr

ional Standard is applicable to PINXs which can-interconnect to form a PISN.
formance
conform to this International Standard,” a PINX shall satisfy the requirements iglentified in the Proto
ion Conformance Statement (PICS).proforma in annex A.
Mmative references

g standards contain provisions which, through reference in this text, constitute provi
t the time of publication( the editions indicated were valid. All standards are subject
based on this International Standard are encouraged to investigate the possibility of apg

sions of this Internatic
to revision, and partie
lying the mosbnscent e

of the stand

Ards indicated belowi:Members of IEC and ISO maintain registers of currently valid Interpational Standards.

ge between systems

btween systems - Priv
ge signalling procedur

ISO/IEC 11%71:1994, Information technology - Telecommunications and information exchan
Numbering and sub-addressing in private integrated services networks.

ISO/IEC 11%72:1997; ) Information technology - Telecommunications and information exchange b
Integrated Services Network - Circuit mode bearer services - Inter-exchan
and protocol.

ISO/'EC 11574.1994, :IIfUIIIIat;UII tC\.’:"IIIU:UBy TC:CbUIIIIIIuII;th;UI 1o Glld ;IIfUIIIIQt;UII C/\\Jhallyc b

ISO/IEC 11579-1:1994,

ISO/IEC 11582:1995,

ISO/IEC 13863:1998,

etween systems - Priv
Integrated Services Network - Circuit-mode 64 kbit/s bearer services - Service description, function
capabilities and information flows.

Information technology - Telecommunications and information exchange between systems - Priv:
Integrated Services Network - Part 1: Reference configuration for PISN Exchanges (PINX).

Information technology - Telecommunications and information exchange between systems - Priv:
Integrated Services Network - Generic functional protocol for the support of supplementary service:
Inter-exchange signalling procedures and protocol.

Information technology - Telecommunications and information exchange between systems - Priv:
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
capabilities of an ISDN.

ITU-T Rec. |.210:2993—PRrinsiples-ef-telecommunication-services-supperted-by-antSBN-and-the-meanstp describe them.

ITU-T Rec. Q.990:1993, Digital Subscriber Signalling System No. 1 (DSS 1) - Supplementary servicesyrotocols, structure and
general principles.

ITU-T Rec. Z.10D:1993, Specification and description language.

4 Definitigns

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

4.1 Externalldefinitions

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

— ANF-PR user (ISOJIEC 13863)

— Application Pyotocol Data Unit (APDU) (ISO/IEC 11582)

— Basic Servicq (ITU-T Rec. 1.210)

— Call, Basic Call (ISO/IEC 11582)

— Connection (ISO/IEC 13863)

— Incoming Gafeway PINX (ISO/IEC 11572)

— Interpretation| APDU (ISO/IEC 11582)

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

- New Connection (ISO/IEC 13863)

— 0Old Connectipn (ISO/IEC 13863)

- Originating P|NX (ISO/IEC 11572)

- Outgoing Gafeway PINX (ISO/IEC 11572)

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

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

— Signalling (ITO-T Rec. T.112)

— Supplementary Service (ITU-T Rec. 1.210)

— 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 - This can be the Cooperating PINX itself or a Transit PINX.

4.2.5 Replaced connectionThat part of the old connection which is not retained and is replaced hy the new connection.

4.2.6 Requgsting PINX The end PINX which invokes ANF-PR and towards which the new conneetion is routed.

4.2.7 Retainled connection That part of the old connection which is retained and not replaced hy:the new connection.

4.2.8 Subsgquent PINX The adjacent PINX in the direction of the Requesting PINX, relative«to a particular PINX involved ir
the old conrfection.

Note 2 - This cpn 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 tp request either end Pl
to invoke ANIF-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 DigitalNetwork

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 GalhTransfer supplementary service

6 Signalling, protocol for the support of ANF-PR
6.1 ANHK-RR’description

ANF-PR is invoked by an established call, allowing that call's connection through the PISN to be replaced by a new connec
Optionally, the direction of the new connection may be decided by the ANF-PR user. If the new connection is required to s
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 PINX.

6.2
6.2.1

ANF-PR

operational requirements

Requirements on the Cooperating PINX

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

Note 5 - State Activ
and/or ANF procedu

ISO/IEC 11572
establishment of
the old connectiq

Generic procedy
apply.
6.2.2
ANF-PR shall be

Note 6 - State Activ
and/or ANF procedu

ISO/IEC 11572
establishment of
the old connectic

Generic procedy
apply.

6.2.3
6.2.3.1 Transit
ANF-PR shall b

(incoming and o

Note 7 - State Activ
and/or ANF procedu

ISO/IEC 11572
old connection in

Generic procedy
shall apply. For
destination, as i

Requirements on the Requesting PINX

Requirements on a Transit PINX

e will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imoeitfusapp
es.

protocol control procedures for call establishment at the outgoing side of an inter~PINX
the new connection. ISO/IEC 11572 protocol control procedures for call clearing shall
n in the event of successful switch over to the new connection.

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

applicable to a call whose protocol control state, as defined in<SO/IEC 11572, is Active,

e will have been reached as a result of ISO/IEC 11572 call establishment procedures, possibly imoeitfusapp
es.

protocol control procedures for call establishment at{the incoming side of an inter-PINX
the new connection. ISO/IEC 11572 protocol, centrol procedures for call clearing shall
n in the event of successful switch over to the new connection.

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

PINX involved in the replaced connection

b applicable to a call whose-protocol control state, as defined in ISO/IEC 11572, on
itgoing) is Active and whaosé call control state, as defined in ISO/IEC 11572 is TCC_Call]

e will have been reached:as a result of ISO/IEC 11572 call establishment procedures, possibly imoeitfusapp
es.

protocol contral and call control procedures for call clearing at a Transit PINX shall appl
the event.of'successful switch over to the new connection.

res forsthe call-related control of supplementary services, as specified in ISO/IEC 115
ANF-PR the requirements are limited to the passing on of Facility information ele|
dicated in the Network Facility Extension (NFE), is not the Transit PINX.

ementary service

link shall apply to the
apply to the release of

for an end PINX, shal

ementary service

link shall apply to the
apply to the release of

for an end PINX, shal

each of the two links
| Active.

ementary service

y to the release of th

B2 for a Transit PINX,
ments 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 th
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, 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 Bra

nching PINX

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

ANF-PR shall be appllcable to a caII whose protocol control state, as deﬁned in ISO/IEC 11572, on each of the two |

(incoming ay

Note 9 - State
and/or ANF pr

ISO/IEC 11
establishme
the replaceq

Generic pro
shall apply.

6.2.4 Re(

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

h72 protocol control procedures for call establishment at the outgoing side of, an ‘inter-P
Nt of the new connection. ISO/IEC 11572 protocol control procedures for call*clearing S
connection 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

uirements on the Inviting PINX

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

for the call-related control of supplementary services, as specified in,ISO/IEC 11582 for an end PINX,
6.3 ANH-PR coding requirements
6.3.1 Opegrations

The operatipns defined in Abstract Syntax Notation numberl (ASN.1) in table 1 shall apply.

Call_Active.

sapplementary service

INX link shall apply to
hall apply to the relea:

11582 for a Transit P

Active. Generic proced
shall apply.
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Table 1 - Operations in support of ANF-PR

Path-Replacement-Operations
{iso standard pss1-path-replacement (13874) pr-operations (0)}

DEFINITIONS EXPLICIT TAGS ::=
BEGIN

IMPORTS OPERATION, ERROR FROM Remote-Operation-Notation
{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)};

PathReplacelnvife = OPERATION

ARGUMENT DummyArg

ERRORS {
notAvailable,
temporarilyUnavailable,
supplementaryServicelnteractionNotAllowed,
criteriaPermanentlyUnachievable,
criteriaTemporarilyUnachievable,
invalidRerouteingNumber,
unrecognizédCallldentity,
establisimentFailure,
collision,
unspecified

}

PathReplacePropose 1= *OPERATION
ARGUMENT PRProposeArg
ERRORS {
notAvailable,
tpmpnmrilyl Inavailable
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,
unrecognizedCallldentity,
temporarilyUnavailable,
unspecified

}

OPERATION
ARGUMENT PRRetainArg
RESULT DummyResult
ERRORS {
notAvailable,
temporarilyUnavailable,
supplementaryServicelnteractioniNotAllowed,
criteriaPermanentlyUnachievable)
criteriaTemporarilyUnachievable,
invalidRerouteingNumbet;
unrecognizedCallldentity,
establishmentFailure,
unspecified

}

PathReplacg¢Retain

PRProposefrg =  SEQUENCE {
callldentity Callldentity,
rerouteingNumber PartyNumber,
extension CHOICE {

[1] IMPLICIT Extension,

[2] IMPLICIT SEQUENCE OF Extension
} OPTIONAL

}

PRSetupArg =  SEQUENCE {
callldentity Callldentity,
extension CHQOICE {
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension
} OPTIONAL
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PRRetainArg

@=  SEQUENCE{
callldentity Callldentity,
rerouteingNumber PartyNumber,
extension CHOICE {
[1] IMPLICIT Extension,
[2] IMPLICIT SEQUENCE OF Extension

} OPTIONAL
}
DummyResult = 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))
pathReplacePropose PathReplacePropose ::= 4
pathReplaceSetlip PathReplaceSetup ::= 5
pathRepIaceRethin PathReplaceRetain ::= 6
pathReplacelnvile PathReplacelnvite::= 86

temporarilyUnav

collision

hilable

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

criteriaPermanenilyUnachievable

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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Table 1 - Operations in support of ANF-PR (concluded)

invalidRerouteingNumber

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

ERROR ::= 1005

-- used when establishment of the new connection fails because it could

establishme

Unspecified
unspecified

END

-- not be associated with the old connection at the Requesting PINX

htFailure

ERROR ::= 1006
-- used when establishment of the new connection fajls’and no other
-- applies

::= ERROR PARAMETER Extension
Unspecified ::= 1008
-- used to convey a manufacturer specific error, possibly with other in
-- of Path-Replacement-Operations

error

formation

6.3.2 Info
6.3.2.1 Fad
APDUs of th

When convé
element of t

When conve

When conv
contain valu

When conve

Fmation elements
ility information element
e operations defined in 6.3)1 shall be coded in the Facility information element in accord

bying the invoke APDU. of operation PathReplacelnvite, the NFE shall be included and
he NFE shall contain value endPINX.

ying APDUs a6f operations pathReplacePropose and pathReplaceSetup, the NFE shall b

bying the-~invoke APDU of operation pathReplacePropose, the destinationEntity data
e endPINX.

bying-the invoke APDU of operation pathReplaceSetup, the destinationEntity data elemg

value endPINX

ance with ISO/IEC 115

the destinationEntity

e included.

element of the NFE

nt of the NFE shall col

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 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 Oth

er 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 complete
The following information element shall be coded as specified in ISO/IEC 15056:
- Transit Counter

6.3.3 Messages

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 11572:

- CALL PROCEEDING
- CONNECT
— CONNECT ACKNOWLEDGE
- DISCONNEQT
- RELEASE
- RELEASE COMPLETE
- SETUP

6.4 ANF-PR|state definitions
6.4.1 States a} the Requesting PINX

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

6.4.1.1 State PR-Reqg-ldle
ANF-PR is not operating.

6.4.1.2 State PR-Reg-Initiated
A pathReplacePfopose invoke APDU has been sent.io the Cooperating PINX.

6.4.1.3 State PR-Reg-Completing
The new connection has been established and’a pathReplaceSetup return result APDU has been sent tofthe Cooperating PINX.
6.4.2 States al 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 |n that PINX in asseciation with a particular call.

6.4.2.1 State PR-Coop-Idle

ANF-PR is not operating,

6.4.2.2 State PR-Coop-Establishment
A pathReplaceSgtup.invoke APDU has been sent in conjunction with the establishment of the new connegtion.

6.4.2.3 State PR-Coop-Retain
A pathReplaceRetain invoke 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 States at the Inviting PINX

6.4.4.1 State PR-invite-ldle

ANF-PR is not operating.

6.5

ANF-PR signalling procedures

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

for 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

The SDL representation 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 proceddires of 6.5.1.3 and 6.5.1.4 shall apply.

6.5.1.2 Optjonal support of a request from an Inviting PINX

On receipt

procedures pf 6.5.1.3 and 6.5.1.4 with the following additions.

If the Requpsting PINX is unable to act on the pathReplacelnvite invoke APDU while in state H
message cdntaining pathReplacelnvite return error APDU may be returned. No state change shall od

While in st
ignored.

On receipt
PathReplac

6.5.1.3 Nof
Examples o

The Requeg
enter state

native numk
party numb

Actipns at the Requesting PINX

f a FACILITY message containing a pathReplacelnvite invoke\APDU, the Request

e PR-Reg-Initiated or PR-Req-Completing, a FACILITY message containing a pathRe

of a FACILITY message containing a pathReplacePropose return error while in
bInvite return error APDU may be returned,todhe Inviting PINX.

mal procedures
message sequences are shown in_C.X and C.3 of annex C.

ting PINX shall send a pathReplacePropose invoke APDU in a FACILITY message to
PR-Reg-Initiated. Within the argument, the rerouteingNumber data element shall contai
er plans of the PISN (see ISO/IEC 11571). The number, when used as the contents o
br in a SETUP message, shall be sufficient to cause routeing of the new connection tg

ng PINX shall apply |

R-Reg-ldle, a FACILIT
cur.

blacelnvite invoke shall

state PR-Req-Initiatec

the Cooperating PINX
n a number from one ¢
f information element (

the Requesting PINX

callldentity @lata element shall contain a number which, in conjunction with the rerouteingNumber data element, identifies

particular A
outside the

Note 10 - The
an ANF-PR Re

Having agre
accordance

NF-PR entity, and(therefore the call on which ANF-PR is being invoked. This number r
Requesting PINX.

eed not have significa

humber in the‘Callldentity data element should be sufficient to distinguish the call concerned from anlfothehnichlthe PINX is acting as

questing RINXat that time.

ed the\B-channel and sent back a CALL PROCEEDING message in response to an i
with ‘the procedures of ISO/IEC 11572, if the SETUP contains a pathReplaceSetup in

coming SETUP messe
voke APDU the Reque

PINX shall

braceed as fallows If the r\::lllrlnnﬁfy data element in the ::rgnmnnf of patthplnr\nan

p, in conjunction with

number information in the Called party number information element, identifies an ANF-PR entity in state PR-Reg-Initiated,
Requesting PINX shall associate the new connection (as requested by the SETUP message) 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 Exceptional 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 shlcerdtd reduce the probability

of a further collision,

Failure to assoc
PR-Req-Initiated
Depending on i

— asuitable ca

cause numb
invalidRerout

cause numb
unrecognizeg

If the incoming S
in state PR-Req
message shall 1
"facility rejected!
entity shall rema|

Note 14 - Receipt of

On receipt of g
pathReplacePro

Note 15 - Receipt of]

While in state P
Requesting PIN
reconnect the cg

6.5.2 Actions
The SDL repres

6.5.2.1 Normal

On receipt of a
ANF-PR state P
to establish a ne|

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

shall result in the sending of a DISC
plementation, the DISCONNECT message shall contain either:

se number in the Cause information element, e.g., 1 "unallocated (unassigned)’humber’

br 29 “facility rejected" in the Cause information element and a return error AP
pingNumber; or

er 29 "facility rejected” in the Cause information element and<{a return error AP
Callldentity.

HInitiated but the new connection is unsuitable for some(rgason, e.g., criteria not sati
e sent to initiate clearing of the new connection. TheS\DISCONNECT message shall ¢

n in state PR-Reqg-Initiated.
a pathReplacePropose return error APDU can be expected.

FACILITY message containing a pathReplacePropose invoke APDU while in stat
bose return error APDU containing errorteollision shall be returned. No state change sha

a pathReplacePropose return error APDU containing error collision can be expected.

R-Req-Completing, if a DISCONNECT message is received using the call reference of t
K shall complete the release;of the new connection in accordance with the procedu
lling / called user to the B=channel of the old connection, and enter state PR-Reqg-Idle.

ht the Cooperating RINX
bntation of procedures at the Cooperating PINX is shown in D.3 of annex D.

brocedures

FACILITY message containing a pathReplacePropose invoke APDU while in protocol cd
R-Coop=ldle, the Cooperating PINX shall determine whether it can proceed with ANF-PRH
W gonnection by selecting an outgoing B-channel on a route determined by the contents

N ANF-PR entity in stat

the new connection.

, or

DU containing error

DU containing error

ETUP message containing a pathReplaceSetup invoke APDW-is successfully associated with an ANF-PR entity

sfied, a DISCONNECT
bntain cause number 2

in the Cause information element and a return errer’ APDU containing an appropriate error. The ANF-PR

b PR-Reg-Initiated, a
| occur.

he new connection, the
res of ISO/IEC 11572

ntrol state Active and
. If so, it shall attempt
pf the rerouteingNumb

data element within.the received argument. If a B-channel is available, a SETUP message shall be sent U

sing a neweall referen

in accordance with the procedures of ISO/IEC 11572. The SETUP shall contain a new call reference and the following
information elements.

Facility.

12

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

Sending complete;

Optionally, 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 Cooper

ating 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 PR-Coop-Establishment shall be entered.

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

Note 17 - Initially protocol control will enter state Call Initiated. On receipt of a CALL PROCEEDING message, state OusdoPipc@eding will be

entered and onteceipt of CONNECT state Active will he entered

On receipt @
APDU, the
to the B-chg

thereby initigting the clearing procedures of ISO/IEC 11572 for the old connection. StatesPR-Coop-Id

shall contint

6.5.2.2 EXd

If the Coop
message cd

If the new
FACILITY nj

f a CONNECT message (using the call reference of the new connection) containing@ps
Cooperating PINX shall disconnect the B-channel of the old connection and conneebthe
nnel of the new connection. A DISCONNECT message shall be sent using the, call refe]

e as an active call using the new connection.

eptional procedures

brating PINX is unable to comply with the pathReplacePropose\invoke APDU, it shal
ntaining a pathReplacePropose return error APDU with a suitable‘error.

connection fails to be established for any reason, the Cdoperating PINX shall send
essage containing a pathReplacePropose return error APDU with a suitable error. Reas

thReplaceSetup return
calling / called user in:
rence of the old conne
le shall be entetled. The

send back a FACILI

using the old connecti
bns can include:

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

- receipt of a call clearing message using the new connection’s call reference without a pathReplageSetup return error AP
reject AHDU,;

— receipt of a call clearing message using the new, cennection's call reference with a pathReplacgSetup return error APL
reject AHDU,;

timer exy
In each cas

On receipt ¢
Establishmg

No state change should occur.

6.5.3 Acti

On receipt @
the reroutei
whether a tr

In the case

iry at the Cooperating PINX.
e state PR-Coop-ldle shall be'éntered and the call shall continue as an active call using t

f a FACILITY message containing a pathReplacelnvite invoke APDU while in state PR
nt, a FACILITY message containing a pathReplacelnvite return error APDU may be ret

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

f a FACILIFYAmessage containing a pathReplacePropose invoke APDU, the Cooperatin
ngNumberdata element in the argument whether the Requesting PINX is the same as
pmbonesconnection exists.

pf<a trombone connection, establishment of the new connection and switching over to it

The only further

he old connection.

Coop-Retain or PR-Co
irned to the Inviting Pl

j PINX can determine
the Cooperating PIN>

will be intra-PINX mat

PSRT AP ba tha olaoviaa of tha old

ection.

6.5.4 Acti

arciomalliaa vabaoalb v apll on + 4 O—+rafaraneca-pataiaidl-b 1 B
e Sgramt g v OCCTUT ot e TeTeTCTICCT oo T Wil DT the e T g UT o Iic-OUTa-C O

ons at a Transit PINX

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

6.5.5 Acti

ons at Inviting PINX

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

6.5.5.1 Nor

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

Actions at the Requesting PINX

The procedures

If the Requesting
it shall send bac

6.6.2 Actions

The SDL repres
shown in D.3 of

6.6.2.1 Normal

On receipt of a

ANF-PR state P
retain that part g
FACILITY mess
The rerouteingN
in the pathRepla

Note 19 - The omiss
PINX does not supp

pf 6.5.1 shall apply, with the following addition.

PINX receives a FACILITY message containing a pathReplaceRetain invoke APDU:fror

ht the Cooperating PINX

entation of procedures at the Cooperating PINX, including optional retention of part of
hnnex D.

brocedures

FACILITY message containing a pathReplacePropose invoketAPDU while in protocol cd
R-Coop-ldle, the Cooperating PINX shall determine whether it can proceed with ANF-H
f the old connection as far as the subsequent PINX while-still meeting any given criter
hge containing a pathReplaceRetain invoke APDU t0'the subsequent PINX and enter
umber and callldentity data elements shall have the’same contents as the correspondin
cePropose invoke APDU.

on of the NFE from the Facility information element ensures that the APDU will be processed by thatsBbESEq
brt these optional procedures it will send back a reject APDU.

If it cannot retaip that part of the old connection as farsas the subsequent PINX it shall proceed accord

6.5.2.

On receipt of a
Cooperating PIN
6.6.2.2 Exceptiq

On receipt of a
PINX while in std

proceed accg

send back a

q

FACILITY message containing.a pathReplaceRetain return result APDU from the
X shall enter state PR-Coop-idie.

nal procedures

FACILITY message.containing a pathReplaceRetain return error APDU or reject APDU
ite PR-Coop-Retain,)the Cooperating PINX shall either, depending on the reason for the

rding to the pravisions of 6.5.2, as if there had been no attempt to retain part of the old ¢

CEACILITY-essage containing a pathReplacePropose return error APDU with a suitable

PINX and enter state\PR-Coop-Idle.

6.6.3 Actions

at @ Transit PINX on the retained connection

n the preceding PINX,

a FACILITY message containing a pathReplaceRetain return result APDU and enter state PR-Reqg-Idle.

the old connection, is

ntrol state Active and
R, and whether it can
a. If so, nidshall se
state PR-Coop-Retain
g data elements recei\

fethe subsequent

ng to the pfovisions

ubsequent PINX, the

from the subsequent
error or reject APDU:

pnnection; or

error to the Requesting

The SDL representation or procedures at a Iransit PFINX on the retained Connection Is shown in D.4 or a

nnex D.

On receipt 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-Idle, the Transit PINX shall determine whether it can retain that pddt of the

connection as fa

r 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 No

rmal 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

Exceptional procedures

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:

proceed according to the provisions 6.6.3.2, as if there had been no attempt to retain the old connection as far &

subsequent PINX; or
- send a ppthReplaceRetain return error APDU to the preceding PINX and enter state PR-Transit-ItIiIe.
6.6.3.2 Un4gble to retain old connection as far as subsequent PINX
6.6.3.2.1 Normal procedures
If the Transft PINX determines that it is unable to retain that part of the old connectior’ as far as the subsequent RINX, it
attempt to establish a new connection by selecting an outgoing B-channel on a route determimed by the contents ¢
rerouteingNpmber data element within the received argument. If a B-channel is@vailable, a SETUP|message shall be sent
a new call r¢ference in accordance with the procedures of ISO/IEC 11572. The .SETUP shall contain|a new call reference ar
following infprmation elements.
— Bearer capability, containing bearer capability information as for theold connection;

Called party number, containing the number received in the refouteingNumber data element withi

h the received argumel

- 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 elem
callldentity s$hall have the same contents as theicorresponding data element in the argument of the received pathReplace
invoke APDD.

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

I\rllote 21 - The method of terminating the new connection's B-channel is an implementation matter. Annex B of ISO/IEC 13§ 8ncoataiformation on

this.

State PR-Trpnsit-Establishment_shall be entered.

The protoco

Note 22 - Initi
entered and or]

On receipt @

control procedures of ISO/IEC 11572 shall apply during the establishment of the new cd

lly protocol~cantrol will enter state Call Initiated. On receipt of a CALL PROCEEDING message, state Ou
receipt of CONNECT, state Active will be entered.

f a2CONNECT message (using the call reference of the new connection) containing a ps

APDU, the

nnection.
ploPigpc@eding will be

thReplaceSetup return

[ransit PINX shall disconnect the B-channel of the replaced connection and connect th

e B-channel of the ret:

connection instead to the B-channel of the new connection. A DISCONNECT message shall be sent using the call referer
the replaced connection, thereby initiating the clearing procedures of ISO/IEC 11572 for the replaced connection. 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 Actions at a Transit PINX on the new connection or replaced connection
No special actions are required in support of ANF-PR.

6.6.5 Actions

at Inviting PINX on the retained connection

The SDL repres
6.6.5.1 Normal
If the Inviting PIN

If the Inviting PIN
return result AP

6.6.5.2 Exceptig
6.5.5.2 shall app

6.7 ANF-PR

When interworki
can act as the C

Note 23 - At the tim4

6.8 ANF-PR

When interworki
act as the Coopq

When interworki
ANF-PR. In thid
non-ISDN. The i

bntation of procedures at the Inviting PINX is shown in D.1 of annex D.

procedures
X is on the old part of the connection that is not retained 6.5.5.1 shall apply.

X is on the retained part of the connection and receives a FACILITY message containin
DU that shall be interpreted by the Inviting PINX as ANF-PR is successful.

nal procedures
ly.

impact of interworking with public ISDNs

hg with a public ISDN which does not support an equivalent feature, the incoming or od
boperating PINX, Requesting PINX or Inviting PINX in‘order to perform ANF-PR within th

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

impact of interworking with non-ISDNs

ng with a non-ISDN which does not support an equivalent feature, the incoming or outgo
rating PINX, Requesting PINX or Inviting PINX in order to perform ANF-PR within the PI

ng with a non-ISDN which suppefts an equivalent feature, the two networks may coopef
case, either Cooperating PINX functionality or Requesting PINX functionality will
ncoming or outgoing gateway-PINXs on the old and new paths shall provide conversion

specified in this International Standard and-the signalling protocol of the non-ISDN.

When interworki
of the value of e

6.9

This subclause 9
published at the
which stage 3
standards.

Protocol

ng with a non-ISDN.Wwhich supports an equivalent feature, the Requesting PINX shall be
ement callldentity in/accordance with the capabilities of the non-ISDN.

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

pecifies protocol interactions with other supplementary services and ANFs for which stal
time~of publication of this International Standard. For interactions with supplementary
tandards are published subsequent to the publication of this International Standard,

h a pathReplaceRetain

tgoing gateway PINX
e PISN.

ng gateway PINX can
SN.

ate in the operation of
be provided in the
between the signalling

able to limit the length

je 3 standards had be
services and ANFs for
see those other stage

Note 24 - Additional interactions that have no impact on the signalling protocol at the Q reference point can be fouglévarnhstage 1 specifications.

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

6.9.1

Interaction with Calling Name Identification Presentation (SS-CNIP)

No protocol interaction.

6.9.2

Interaction with Connected Name Identification Presentation (SS-CONP)

No protocol interaction.

6.9.3

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

No protocol interaction.
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6.9.4 Inte
No protocol
6.9.5 Inte

ISO/IEC 13874:1999(E)

raction with Completion of Calls on No Reply (SS-CCNR)
interaction.

raction 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 Acti
6.9.5.1.1

ons at an ANF-PR Requesting PINX
Invocation of Call Transfer

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

receipt of callTransferComplete invoke APDU,;

SS-CT shall be allowed to proceed normally if invoked while the PINX is acting as a Reguesting PIN
invoked while in ANF-PR state PR-Req-Initiating, all signalling for SS-CT shall eccur on the old g
while in ANI-PR state PR-Req-Completing, all subsequent signalling for SS-CT shall be sent on thg
CT signals ghall be accepted from either path.

A pathRepldceSetup invoke APDU shall be responded to with a return efror APDU containing erro

since sendi

Note 26 - This
over.

6.9.5.1.2

ANF-PR shall not be initiated while the PINX is acting as, a Transferring PINX, a Primary PINX or §

SS-CT.

6.9.5.2 Acti
6.95.2.1

On receipt
Cooperating
using the ol

As an exceq]
while acting
released as
using the ng

Note 27 - The
Therefore swit

While acting

receipt of callTransferldentify invoke APDU;
receipt of callTransferlnitiate invoke APDU,;

invocatign of Call Transfer by the local user.

g the pathReplacePropose invoke APDU, SS-CT has beentinvoked.

Initiation of ANF-PR during Call Transfer

ons at an ANF-PR Cooperating PINX
Invocation of Call Transfer

pf a callTransferComplete, callTransferldentify or callTransferlnitiate invoke APDU wh
PINX in ANF-PR state PR-Coop-Establishment or PR-Coop-Retain, SS-CT shall be al
| path for further signalling.

tional procedure, if after receipt of a callTransferComplete, callTransferldentify or callTra
as an ANF-PR _Cooperating PINX in ANF-PR state PR-Coop-Establishment or PR-Cq
a result of suceessful ANF-PR before SS-CT signalling is complete, SS-CT shall be &
w path for further signalling.

Requesting RINX will normally abandon ANF-PR by sending back a pathReplaceSetup return error APDU
h overte-a new path will not normally occur.

asan ANF-PR Cooperating PINX in ANF-PR state PR-Coop-Establishment, an SS-CT

X for ANF-PR. If SS-CT
ath. If SS-CT is invoks
new path and receive

temporarilyUnavailable

will prevent switching over to the new path, so that all signalling for¢SS-CT can take place on the oldqathigkiof loss during switch

. Secondary PINX duri

le acting as an ANF-F
owed to proceed norn

nsferinitiate iMvoke AP
op-Retain, the old pat
lllowed to proceed nor

ecauas & Thhoked.

nvocation request fron

local user shalkbe treated in one of the fnlln\l\/ing ways:

- wait until

— abort AN

reject the request for SS-CT; or

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

© ISO/IEC

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
No protocol inter

6.9.7
No protocol inter

Interaction with Call Forwarding Unconditional (SS-CFU)

action.

Interaction with Call Forwarding Busy (SS-CFB)

action.

6.9.8 Interacti

bn with Call Forwarding No Reply (SS-CFNR)

No protocol interfaction.

6.9.9
The protocol intq

Interacti

The protocol intq

6.10 ANF-PR
6.10.1 TimerT

Timer T1 shall o
response to the
pathReplaceSet

Timer T1 shall b

On expiry of timg
old connection.

Timer T1 shall h
6.10.2 Timer T

bn with Call Deflection (SS-CD)
raction with Call Deflection Immediate shall be as specified in 6.9.6 for int€raction with S

raction with Call Deflection from Alert shall be as specified in 6.9.8 for’interaction with S§

parameter values (timers)
|

perate at the Requesting PINX during state PR-Reg-Initiated. Its purpose is to protect 3
pathReplacePropose invoke APDU. A response can‘be either a pathReplaceProposs
Ip invoke APDU.

b started on entering state PR-Reg-Initiated and stopped on leaving that state.

br T1, the Requesting PINX shall return to state PR-Reg-ldle. The call shall continue as

ave a value not less than 30s.

T

Timer T2 shall ¢perate at the Requesting PINX during state PR-Req-Completing. Its purpose is to pr

release the old g
Timer T2 shall b

On expiry of tim

onnection.
b started on entering state PR-Reg-Completing and stopped on leaving that state.

br T2, the Requesting PINX shall initiate clearing of the old connection by sending a DI

with cause numlper 31 "normal, Gnspecified” and return to state PR-Reqg-ldle. The call shall continue as

new connection.
Timer T2 shall h

6.10.3 Timer T
Timer T3 may (

ave a value'not less than 15s.

B
ptionally operate at the Cooperating PINX or a Transit PINX during state PR-Coop-

5-CFU.
-CFNR.

lgainst the absence of
return error APDU or

an active ¢al using t

ptect against failure to

SCONNECT message
an active call using th

Establishment or PR-

Transit-Establist

et TESPECtvely- IS puUrposE 1S 10 protect agaimnst fafure to estantisT the TTew conmectio

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 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 procedure

s 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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Al

The supplier of
following Protocy

A completed PId
options of the pr

by the protoc

by the suppli
implementati

another implg
incompatible

by a protoco
implementati

A2 Instructi
A.2.1 General

The PICS profonma is a fixed format questionnaire divided into sub-clauses each containing a group of

item is identified
specifies (specif
The "Status" col
terms are used:

by the user ¢r potential user of the implementation, as a basis for initially(checking the possibility
bmentation - while interworking can never be guaranteed, {failure to interwork can often be predicted from

Annex A

(normative)

Protocol Implementation Conformance Statement (PICS) proforma

Introduction

bl Implementation Conf

ormance Statement (PICS) proforma.

S proforma is the PICS for the implementation in question. The PICS is a statemeéent of
btocol have been implemented. The PICS can have a number of uses, includinguse:

bl implementor, as a check list to reduce the risk of failure to conform to the_Standard thr

er and acquirer, or potential acquirer, of the implementation, as a detailed indication of
bn, stated relative to the common basis for understanding provided dy the Standard's PIC

PICS's;
tester, as the basis for selecting appropriate tests against which to assess the claim
bN.

ons for completing the PICS proforma
structure of the PICS proforma

by an item number, the name of the.item (question to be answered), and the referenc
) the item in the main body of this~International Standard.

imn indicates whether an item:is applicable and if so whether support is mandatory or

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

onal (the capability is not required for conformance to the protocol, but if the capability,
lired to conform\to’ the protocol specifications);

onal, but support of at least one of the group of options labelled by the same numeral <n

nibited;

© ISO/IEC

d shall complete the
which capabilities and
bugh oversight;

the capabilities of the
S proforma,;

of interworking with

for conformance of tt

individual items. Each
p(s) to the dlause(s) th

bptional. The following

is implemented it is

> is required;

0>:

ditional requirement, depending on support for the item or items listed in condition <con

applicable;

m ma
0 opt
req
0.<n> opt
X pro
c.<cond> co
<item>m  si
<item>:0

applicable.

ported, otherwise not

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

Answers to the questionnaire items are to be provided either in the "Support" column, by simply marking an answer to indicate ¢

restricted choice

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 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 occasionally happen that a supplier will wish to answer an item with mandatory or prohibited status (after anyscondit
have been applied) in a way that conflicts with the indicated requirement. No pre-printed answer will be found in the Sup
column for fhis. Instead, the supplier is required to write into the support column an x.<i> refereng¢e to an item of Excep
Information,|and to provide the appropriate rationale in the Exception item itself.

An implemgntation for which an Exception item is required in this way does not conform: to this [International Standard
possible regson for the situation described above is that a defect in the International Standard has heen reported,farcorrec
which is expected to change the requirement not met by the implementation.
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A.3  PICS proforma for 1S-13874
A.3.1 Implementation identification

Supplier

Contact point for queries about th¢
PICS

Implementation Name(s) and
Version(s)

Other |nformation necessary for fu
identification, e.g., name(s) and
versiof(s) for machines and/or
operafjng systems; system name(

~—

Only the first thr¢e items are required for all implementations; other information may be-completed as appropriate irheneeting t
requirement for full identification.

The terms Namg and Version should be interpreted appropriately to correspond(wijth a suppliers terminology (e.g., Type, Series
Model).

A.3.2 Protocol|summary

Protodol version 1.0

Addenda Implemented (if
applicrble)

Amengiments Implemented

Have any exception items been(” 'No [] Yes [ ]

- 5
requirgd (see A.2.3)" (The answer Yes means that the implementation does not|copform

to this International Standard)

Date df statement

22
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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 given as
Additional
Tnformation

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

A5 Behaviour as gateway PINX to another networl 6.8 0.1 Yes[]No[]
Which provides Requesting PINX functionality

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

A7 Behaviour as Inviting PINX for ANF-PR 6,55 o] Yes|[1No[]

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

suppofted and for
which pasic services
these methods are
applicable.

A9 Are methods of avoiding “loss-af user o] Yes[]INo[]
nformation” (as described-incannex B of Pleasd provide
SOJ/IEC 13863) supported-at the ; b .
[ . . information regarding
Cooperating/Branching-PINX? which methods are

suppofted and for
which basic services
these ethods are
applicable.

23


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

ISO/IEC 13874:1999(E) © ISO/IEC

A.3.4 Procedures

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 Support of relevant ISO/IEC 11572 and ISO/IHC  6.2.3.1, A3:m [1 m: Yes[ ]
11582 procedures at a Transit PINX 6.2.3.2

B4 Support of relevant ISO/IEC 11572 and ISO/IHC  6.2.3.3, c.l [1 m: Yes[]
11582 procedures at a Transit PINX on a retaiped 6.2.3.4
conrjection

B5 Signglling procedures at a Cooperating PINX 6.52] Alm [1 m: Yes[ ]

B6 Signilling procedures at a Requesting PINX 6.5.1.3] A2:m [1 m: Yes[ ]

6.5.1.4

B7 Signglling procedures at a Cooperating/- 6.5.3 C.2 [] m: Yes[]
Reqliesting PINX in the case of a trombone
conrjection

B8 Additional signalling procedures at a Requestirjg 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
conrjection

B10 | Additional signalling procedures at a Transit 6.6.3 c.l [ m: Yes[ ]
PINX for retention of part or all of the old
conrjection

B11 | Signalling procedures at Inviting PINX 6.5.5 A7:m [1 m: Yes[ ]

B12 | Additional procedure for.support of request frojn  6.5.1.2 A2:0 o:Yes[], No[]

an Inviting PINX

B13 | Additional signalling.procedure at Inviting PINX 6.6.5 A7:m [1 m: Yes[ ]
on retained part,of'the old connection

c.l if A3.and A6 then m
else/N/A

c.2: if Al and A2 thenm
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 of pathReplaceRetain invoke APDU and.3.1, 6.3.2.1 c.3 [1 m: Yes[]
receipt of return result and return error APDUs
C4 Receipt of pathReplacePropose invoke APDU| 6.3.1, 6.3.2.1 c.2 [1 miYes| ]
and sending of return error APDU
C5 Receipt of pathReplaceSetup invoke APDU and 6.3.1, 6.3.2.1 c.l k1 m: Yes[ ]
5ending of return result and return error APDU:
C6 Receipt of pathReplaceRetain invoke APDU agd6.3.1, 6.3.2.1 c4 [1 m: Yes[ ]
5ending of return result and return error APDU:
C7 Receipt of pathReplacelnvite invoke APDU 6.3.1, 6.3.2(1 AZo ofYes[], No[]
C8 Sending of pathReplacelnvite return error 6.3.1, 6.3P.1 CYt.o g Yes[], No[]
C9 Sending of pathReplacelnvite invoke APDU and 6.3.1,6:3.2.1 A7:m [ m: Yas[ ]
Feceipt of errors
cfl: if A2 or A5 then m
else N/A
cp: if Al or Adthenm
else N/A
cB: if (Al or A3 or A4) and A6 then m
else N/A
cl: if (A2 or A3 or A5) apnd A6 then m
else N/A
A.3.6 Timers
Item | Ruestion/féature References Status N/A]  Support
D1 Support of timer T1 6.10.1 A2:m [1 m: Yeq[ ]
D2 Qllrr_\rr_\nrf of timer T2 6102 A2:m [] m:-Ye []
D3 Support of timer T3 6.10.3 c.l [1 o:Yes[]No[]
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 []

ANF-PR Cooperating PINX

c.1l: [if E1 and A2 then m, else N/A
c.2: |[if E1 and Al then m, else N/A

26


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

© ISO/IEC ISO/IEC 13874:1999(E)

Annex B

(informative)

Imported ASN.1 definitions

This annex shows ASN.1 definitions of types and values that are imported from other ISO/IEC or ITU-T publications. Howe
definitions that are specified or reproduced in ISO/IEC 11582 are omitted.

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

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

notAvailablg ERROR ::=3
supplementaryServicelnteractionNotAllowed ERROR ::=10
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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. The following notation 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 show messages exchanged via Protocol Control between PINXs involved in ANF-PR. Orly messages relevant t
ANF-PR are|shown.

3. Only the relpvant information content (i.e., remote operation APDUs)is listed below each message name. The Facility
Information glements 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.

Re?;:ﬁsxtmg Old Connection Transit Old Connection TFr’Tl\nlf(lt Old Connection COO;)I?\IFQU ng
[ 1 [ 1 [ | [ |
Basic call in active state

FACILITY
— —> FACILITY
pathReplacePropose.inv
pathReplacePropose.inv FACILITY >

pathReplacePropose.inv

New Connection

Transit

New Connection

Transit

PINX

New Connection

SETUP

pathReplaceSetup.inv

CALL PROCEEDING
>

CONNECT
pathReplaceSetup.rr

SETUP

<

pathReplaceSetup.inv

CALL PROCEEDING >

CONNECT

<

SETUP

pathReplaceSetup.inv

CALL PROCEEDING>

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.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
l l

Old Connection

Transit
PINX

Old Connection

Transit
PINX

Old Connection

© ISO/IEC

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

Cooperating

PINX
I I

Basic call in active state

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePropose.inv

FACILITY

pathReplacePropose.inv

Transit
PINX

New Cenhection

SETUP

pathReplaceSetup.inv

CALL PROCEEDING

FACILITY

pathReplacePropose.rg

FACILITY

pathReplacePropose.re

g
DISCONNECT
< RELEASE
RELEASE
COMPLETE
Old Connection 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 call in active state

:‘ FACILITY
FACILITY pathReplacelnvite.inv

< pathReplacelnvite.inv
FACILITY
- FACILITY
pathReplacePropose.inv : FACILITY
pathReplacePropose.inv
pathReplacéPropose.inv
New ConnectionTranSit New Connection Transit New Connection
PINX PINX
SETUP
SETUP 4 pathReplaceSetup.inv
SETUP pathReplaceSetup.inV
pathReplaceSetup.inv CALL PROCEEDING
CALL PROCEEDING >
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 PINX
DISCONNECT
< DISCONNECT
DISCONNECT RELEASE
RELEASE >
RELEASE RELEASE
- 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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CA4

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.

© ISO/IEC

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

Requesting old Connection 1"@NSIt 514 Connection INViting 014 connection Cooperating
PINX PINX PINX
[ [

FACILITY
FACILITY pathReplacelnvite.inv
pathReplacelnvite.inv
FACILITY
FACILITY
pathReplacePropose.inv P> FACILITY
pathReplacePropose.inv
pathReplacePropose.inv

Trafsit
RINX

New Connection

SETUP

CALL PROCEEDI NG>

pathReplaceSetup.inv

DISCONNECT

>

<

RELEASE

RELEASE

>

COMPLETE

Qld Connection

Transit

Old Connection

Transit

PINX

Old Connection

FACILITY

FACILITY
<

pathReplacePropose.re

<

FACILITY

pathReplacePropose.re

4‘

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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