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Foreyword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
speciplized system for worldwide standardization. National bodies that are members0f)ISO or |
develppment of International Standards through technical committees established by theyrespective g
particular fields of technical activity. ISO and IEC technical committees collaborate ‘in fields of m

intern

In thg
Interr
Interr

Interr
proce
bodig]

This 9

Anne

ational organizations, governmental and non-governmental, in liaison with ISO‘and IEC, also take

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

ational Standard ISO/IEC 13863 was prepared by ECMA (as ECMA-175) and was adopted, ung
dure”, by Joint Technical Committee ISO/IEC JT@nfgrmationytechnologyin parallel with its appro
5 of ISO and IEC.

econd edition cancels and replaces the first edition (ISOHEC 13863:1995), which has been techn

Kes A and B of this International Standard are for information only.

ISO/IEC 13863:1998 (E)

ommission) form
EC participate in
rganization to dea
utual interest. Ott
part in the work.

S5O/IEC JTC 1. Dr
bting. Publination ¢

er a special “fast-
val by national
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Introductio

EC

This International Standard is one of a series of International Standards defining services and signalling protofolstapplicable

Private Integrated Services Networks (PISNs). The series uses ISDN concepts as developed by(ITU-T anc
framework gf International Standards for Open Systems Interconnection as defined by ISO/IEC:

This International Standard specifies the Path Replacement additional network feature.

This International Standard is based upon the practical experience of ECMA member_¢ompanies and the res

conforms to the

Its of their active

and continupus participation in the work of ISO/IEC JTC1, ITU-T, ETSI and other international and national standardization

bodies. It represents a pragmatic and widely based consensus.

Vi


https://standardsiso.com/api/?name=d3502bea27ea1b7ced1c5a766fde23db

INTERNATIONAL STANDARD [ ISO/IEC

ISO/IEC 13863:1998 (E)

Information technology - Telecommunications and information exchange between
systems - Private Integrated Services Network - Specification, functional model and
information flows - Path replacement additional network feature

1

Scope

This International Standard specifies the Path Replacement additional network feature (ANF-PR), which is applicabl

variois—asiC SETVICES  SUpported— by Private tegrated  SeTvices  Networks (PTSN)—Basic—Sery

ISO/I

ANF-
Netw!
ANF-
circu

Addit
Reco

of ANF-PR. The stage 1 specification (clause 6) specifies the feature as seen'by an entity which initiatg

ANF-

information flows between them. Clause 7 contains the stage 2 specification for basic operation o

conta
equip|
speci
PINX

2

In orgler to conform to this International Standardsa stage 3 standard shall specify signalling prd
iour that are capable of being used in a PISN which supports the feature specified in this Intefnational Standard.

beha
mean
(stagg

3

The f
Stand
agre€g
editio
Stand
1ISO/I

ISO/I

—C 11574,

PR is a feature which applies to an established call, allowing that call's connection between”Priy
brk Exchanges (PINXs) to be replaced by a new connection. If the new connection is required to

hstances under which ANF-PR can be used and criteria which can govern the selection of the ney

onal network feature specifications are produced in three stages, according to the method
mmendation 1.130 for supplementary services. This International Standard ‘contains the stage 1 al

PR user. The stage 2 specification (clauses 7, 8 and 9) identifies thé\functional entities involved

ns the stage 2 specification for an enhanced mode of workifig which can be employed whe
ment involved. It allows some of the elements of the old-Cennection to be re-used. Clause
ication for an optional enhancement of the basic operation.of-the feature. It allows the ANF-PR u
in the old connection and to decide the direction of the new connection.

Conformance

s that, to claim conformance, a stage 3 standard is required to be adequate for the support of
e 1) and clauses 7, 8 and 9 (stage 2) which are relevant to the interface or equipment to which the

Normative references

pllowing standards contain pravisions which, through reference in this text, constitute provision
ard. At the time of publication, the editions indicated were valid. All standards are subject to r
ments based on this International Standard are encouraged to investigate the possibility of &
hs of the standards-indicated below. Members of IEC and ISO maintain registers of curren
ards.

FC 11571:1994,.) Information technology - Telecommunications and information exchange

Numbering and sub-addressing in private integrated services networks.

EC 11574:4994, Information technology - Telecommunications and information exchange betwsg

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

ices are specifie

ate Integrated Sel
satisfy certain crit

PR should be used in conjunction with other supplementary services and/or ANEFS~Annex A ¢gives examples of

connection.

described in CC
nd stage 2 specific
bs path replacemel
in the feature an
the feature. ClaL
n supported by al
D contains the ste
ser to be located i

tocols and equipr

hose aspects of ¢
stage 3 séandard

s of this Internatic
bvision, and partie
pplying the most |
tly valid Internatic

between systems

ben systems - Priv
Service descriptiol

functional capabilities and information flows.

ISO/IEC 11579-1:1994, Information technology - Telecommunications and information exchange between systems - Priv
Integrated Services Network - Part 1: Reference configuration for PISN Exchanges (PINX).

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 netwo

capabilities of an ISDN.

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

ITU-T Rec. Z.100:1993, Specification and description language.
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4

Definitions

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

4.1
Definitions

E

This Internas

Basic service

xternal definitions

tional Standard uses the following terms defined in other documents:
(ITU-T Rec. 1.210)

OISO/IEC

Private |
Private |
Service

Signallin
Supplem
- User (ex
This Interna
Call Con

Call Con

This Internal
- rl
r2

r3

This Interna
CHANNEH
RELEAS
RELEAS

ntegrated Services Network (PISN) (ISO/IEC 11579-1)

htegrated Services Network Exchange (PINX) (ISO/IEC 11579-1)

tional Standard refers to the following basic call inter-FE rélationships defined in ISO/IEC 11574:

tional Standard refers to the following basie_call information flows defined in ISO/IEC 11574:
L. ACKNOWLEDGE request/indication
E request/indication

E response/confirmation

SETUP
SETUP
This Intern

Destinati

4.2

4.2.1 Additi
service, pro

equest/indication

esponse/confirmation:

ional Standard.refers to the following basic call information flow service element defined in ISO/IE
n Number,

ther definitions

nal nétwork feature : An additional network feature (ANF) is a capability, over and above tha
ided by a PISN, but not directly to a PISN user.

(ITU-T Rec. 1.112)
’ (ITU-T Rec. 1.112)
entary Service (ITU-T Rec. 1.210)
Cept in the context of ANF-PR user) (ISO/IEC 11574)
tional Standard refers to the following basic call functional entities (FEs)-defined in ISO/IEC 11574:
frol (CC)
frol Agent (CCA)

C 11574:

it of a basic

4.2.2 ANF-PR user ‘An entity, within a PISN, that requests ANF-PR.
4.2.3 Call, basic call An instance of the use of a basic service.

4.2.4 Connection As defined in ITU-T Rec. 1.112, but limited to the case of providing for the transfer of signals between two

PINXs.

Note 1 - A connection between two PINXs can pass through zero or more Transit PINXs.

4.2.5 New connection The connection established by ANF-PR and used to replace all or part of the old connection.
4.2.6 Old connection The connection existing before ANF-PR is invoked.
4.2.7 Trombone connection A connection which has both its ends in the same PINX but which involves at least one Transit

PINX.
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5 List of acronyms

ANF Additional Network Feature

ANF-PR ANF Path Replacement

CcC Call Control (functional entity)

CCA Call Control Agent (functional entity)

CID Call Identity (information flow service element)

FE Functional Entity

ISDN Integrated Services Digital Network

PINX Private Integrated Services Network Exchange

PISN Private Integrated Services Network

PRE Path Replacement Error (information flow)

PRI Path Replacement Invite (information flow)

PRP Path Replacement Propose (information flow)

PRR Path Replacement Re-use (information flow)

PRRR PRR Result (information flow service element)

PRS Path Replacement Setup (information flow)

PRSR PRS Result (information flow service element)

RN Rerouteing Number (information, flow service element)

SDL Specification and Descriptiond/anguage

6 ANF-PR stage 1 specification

6.1 Description

6.1.1 General description

ANF-PR is invoked by an ANF-PRuser for an established call, allowing that call's connection through the PISN to be reple
by a hew connection. The direction of the new connection may be decided by the ANF-PR user. If the new connectic
requited to satisfy certain criteria, ANF-PR should be used in conjunction with other supplementary services and/or Al
Annek A gives examples pfthe circumstances under which ANF-PR can be used and criteria which can govern the select
the n¢w connection.

6.1.2 Qualifications on applicability to telecommunication services

This @dditional network feature is applicable to all basic services defined in ISO/IEC 11574.

Note 2| - For ceftain teleservices or certain applications of certain basic bearer services the changeover from the iol teotireeagw connection can
cause pnacceptable disruption. See annex B.

6.2 Procedures

6.2.1 Provision/withdrawal

This ANF shall be PISN instigated.

Note 3 - Means can be provided for preventing the use of ANF-PR for applications where the changeover from the old torthect®m connection is
likely to cause unacceptable disruption. See annex B.

6.2.2
6.2.2.

Normal procedures
1 Activation/deactivation/registration/interrogation

The feature shall be permanently activated.
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6.2.2.2

Invocation and operation

OISO/IEC

Invocation shall be on request from an ANF-PR user and shall be permitted only after a call has reached the activa state. As a
implementation option, the ANF-PR user may indicate the direction of the new connection.

On invocation an attempt shall be made to establish a new connection between the users. In the absence of spediéc criteria, t
new connection shall be established using the routeing rules which apply to basic call establishment. If the new connection is
successfully established it shall be used to replace the old connection, which shall be released.

Changeover from the old connection to the new connection should be done in a manner which minimises disruption to user

information.

Note 4 - The n
service, which

In some cirg
has to be re]

6.2.3
6.2.3.1

Not applicable.

6.2.3.2

If it is not pgssible to establish a new connection, the call shall continue to tse the old connection and any r

for the new

In the event
be rejected.

Note 5 - An AN
to avoid a rep¢g

6.3 I

Interactions
of this Intern

6.3.1
No interacti
6.3.2
No interacti
6.3.3
No interacti
6.3.4
No interacti
6.3.5

|

eans of specifying criteria and ensuring that the new connection satisfies those criteria can involveahethse AfF 0hsupp)
can be either standardized or manufacturer specific.

umstances it may be possible to re-use some elements of the old connection, so that.enly part of
placed by a new connection, subject to the given criteria being achievable in that way:

Exceptional procedures
Activation/deactivation/registration/interrogation

Invocation and operation

connection shall be released. There shall be no disruption touser information.

of two ANF-users (at opposite ends of the connection) requesting the feature simultaneously, b

F-PR user can request the feature again later in the event of failure. In the case of failure due to ssmatiarsts) care shou
at occurrence, e.g., by use of a random delay.

teraction with other supplementary services and’ ANFs

with other supplementary services and ANFs for which PISN Standards were available at the tin
ational Standard are specified below.

Calling Line Identification Presentation (SS-CLIP)
bN.

Connected Line Identification Presentation (SS-COLP)
bN.

Calling/connected\Line Identification Restriction (SS-CLIR)
bN.

Calling Name ldentification Presentation (SS-CNIP)
bN.

Caennected Name Identification Presentation (SS-CONP)

No interacti

ementary

the ald connectio

psouades reser

pth requests shall

[d be taken

ne of publication

pN.

6.3.6

Calling/connected Name Identification Restriction (SS-CNIR)

No interaction.

6.3.7

Completion of Calls to Busy Subscriber (SS-CCBS)

No interaction

6.3.8

Completion of Calls on No Reply (SS-CCNR)

No interaction

6.3.9

Call Transfer (SS-CT)

If call transfer occurs while ANF-PR is in progress, ANF-PR shall be aborted.
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ANF-PR can apply to a call which has been transferred. The fact that transfer has occurred can be a reason for inv
ANF-PR (see annex A).

6.3.10 Call Forwarding Unconditional (SS-CFU)
ANF-PR can apply to a call which has been forwarded.
6.3.11 Call Forwarding Busy (SS-CFB)

ANF-PR can apply to a call which has been forwarded.
6.3.17 Call Forwarding No Reply (SS-CFNR)
ANF-PR can apply to a call which has been forwarded.
6.3.18 Call Deflection (SS-CD)

ANF-PR can apply to a call which has been deflected.
6.4 Interworking considerations
The requirements below apply to both incoming calls and outgoing calls.

It shal be possible to use ANF-PR on the PISN part of the connection. The newconnection through the¢ PISN shall replac
old cgnnection through the PISN.

Wher interworking with another network which supports an equivalent feature, it may be possible to cpoperate with the c
netwqrk in order to replace the entire connection.

6.5 Overall SDL

Figure 1 contains the dynamic description of ANF-PR using the Specification and Description Langyage (SDL) definet
ITU-T| Rec. Z.100. The SDL process represents the behavigur of the PISN in providing ANF-PR. Inpyt signals from the
and gutput signals to the left represent primitives from and.to the ANF-PR user.
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\ Initiate
/ ANE-PR

Establish
new
connection

Succesful?

Y
Switch to Release any
new resources fpr
connection new connection

Release old
connection

ANF-PR
Unsuccessful

ANF-PR
successful

For)

Figure 1 - ANF-PR, overall SDL

7 ANF-PR stage 2 specification - basic operation

Clause 7 contains the stage 2 for ANF-PR restricted to supporting the request for ANF-PR from end PINXs in a call. An
optional extension to ANF-PR is documented in clause 9 which contains the stage 2 for ANF-PR whereby the request for
ANF-PR can be done by any PINX in the connection.

7.1 Functional model
7.1.1 Functional model description
The functional model shall comprise the following functional entities (FES):

FE1 Path Replacement Destination;

FE2 Path Replacement Source.


https://standardsiso.com/api/?name=d3502bea27ea1b7ced1c5a766fde23db

OISO/IEC

The following functional relationship shall exist between these FEs:

X

between FE1 and FE2

Figure 2 shows these FEs and this relationship.

ISO/IEC 13863:1998 (E)

7.1.2
7.1.2
This f

conngction back towards FE1 If the new connection is successfully established, FE1 switches to the ne|

the rg

7.1.2
On rg
new (¢
initiat
7.1.3

Durin
Trang

For the case of a call originating and terminating within the PISN, ANF-PR functional entities shall b

PR PR
DESTINATION SOURCE
FE1 i FE2

Figure 2 - Functional model for ANF-PR

Description of the functional entities
1 Path replacement destination functional entity, FE1
unctional entity receives a request from ANF-PR user to initiate ANR-PR and instructs FE2 to attg

lease of the old connection.

2 Path replacement source functional entity, FE2

ceipt of instruction from FE1 and if able to proceed withhn ANF-PR, this functional entity initiates t
onnection back towards FEL. If the new connection is’successfully established, FE2 switches to
bs release of the old connection.

Relationship of functional model to basic,call functional model

p successful invocation of ANF-PR, the Transit CCs, if any, involved in the old connection shg
it CCs, if any, involved in the new connection. The Originating and Terminating CCs shall remain.

mpt to establish a
v connection and

he establishment c
the new connectio

Il be replaced by

b related to basic

the ANF-PR user;
h the Originating C

asic call. This exa

CCA

functipnal entities as follows:
— FH1 shall be collocated with thexQriginating CC or the Terminating CC, depending on the location of]
— FH2 shall be collocated with the Terminating CC if FE1 is collocated with the Originating CC, or wit
if FE1 is collocated with the Terminating CC.
Figure 3 shows an example of the relationship between the model for ANF-PR and the model for the K
is usgd as the basis of'the information flow sequences in 7.2.3.
Note 6|- The numbertef Transit CCs on the new connection can differ from the number on the old connection.
r2
cC . CcC
U Cormmecuort
r2 r2
CCA rl cC r2 cc r2 cc r2 o r3
New Connection
FE1 FE2
rx

Figure 3 - Example relationship between models for ANF-PR and basic call
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7.2
7.2.1

In the tables listing the service elements in information flows, the column headed "Request" indicates which of these service
elements are mandatory (M) and which are optional (O) in a request/indication information flow, and the column headed
"Confirm" indicates which of these service elements are mandatory (M) and which are optional (O) in a response/confirmation

Information flows
Definition of information flows

information flow.

7.2.1.1 PRP (Path Replacement Propose)
PRP is an unconfirmed information flow across rx from FE1 to FE2 which proposes path replacement to FE2,
PRP requedt/indication is sent using the signalling path of the old connection.
Table 1 listq the service elements within the PRP information flow.
Table 1 - Content of PRP

Service element Request

Rerouteing Number (RN) M

Call Identity (CID) M

Service elefnent RN shall always be included in the PRP request/indicatiorn information flow at rx. It shall cg

from one of]
the new con

the native numbering plans of the PISN (see ISO/IEC 11571). The number shall be suitable for
nection to the physical location where FE1 resides.

ent CID shall always be included in the PRP request/indication information flow at rx. It shall cqg

which, in cgnjunction with the number in service element RN, identifies the particular FE1, and therefore th

Service ele{w

ANF-PR is being invoked. This number need not have signifieance outside the physical location where FE1 re

7.2.1.2

PRS is a c
established
connection

PRS requeg
establishmg

Table 2 listg

PRS (Path Replacement Setup)

pbnfirmed information flow across rx from~FE2 to FE1 which indicates to FE1 that the new cg
is for the purpose of path replacement. The response indicates whether FE1 has successfully
vith the old connection and is prepared to switch to the new connection.

t/indication and PRS response/confirmation are sent using the signalling path of the new conneg
nt of that connection.

the service elements within the PRS information flow.
Table 2 - Content of PRS

Service element Request Confirm
Call Identity (CID) M -
PRS Result (PRSR) - M

ntain a number
use for routeing

ntain a number
e call on which
sides.

nnection being
correlated the new

tion at the time of

Service element CID shall always be included in the PRS request/indication information flow at rx. It shall contain the value
received in the corresponding service element of the PRP request/indication information flow.

Service element PRSR shall always be included in the PRS response/confirmation information flow at rx. It indicates whether
the request was successful, and if not the reason for failure.

7.2.1.3

PRE (Path Replacement Error)

PRE is an unconfirmed information flow across rx from FE2 to FE1 which indicates to FE1 that path replacement has failed.

Table 3 lists the service element within the PRE information flow.
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Table 3- Content of PRE

Service element Request
Reason for failure M
7.2.2 Relationship of information flows to basic call information flows

The PRS request/indication information flow shall be sent in conjunction with the basic call informatio

863:1998 (E)

flow Setup reque

indicgtion for the new connection sent across basic call relationship r2. Service element Destination
flow $etup request/indication shall contain the number provided in service element RN of informatid
indicgtion.

The IPRS response/confirmation information flow shall be sent in conjunction with the basic call in
respanse/confirmation for the new connection across basic call relationship r2.

Failufe to establish the new connection shall result in the initiation of its release, dsing basic call inf
requgst/indication across relationship r2.

Number of informe
n flow PRP reque

ormation flow Set

brmation flosv Rele

Successful switch over to the new connection shall result in the initiation of the_release of the old conection usiay basic

infornmpation flow Release request/indication across relationship r2.

7.2.3 Examples of information flow sequences

A stape 3 standard for ANF-PR shall provide signalling procedures in support of the information floy
below. In addition, signalling procedures should be provided to cover other sequences arising
intergctions with basic call, interactions with other supplementary*services, different topologies, etc..

In thg figures, ANF-PR information flows are representedy’solid arrows and basic call information flo
broken arrows. An ellipse embracing two information flows indicates that the two information flows @
Within a column representing an ANF-PR functional>entity, the numbers refer to functional entity acti
following abbreviations are used:

req request

ind indication
res response
con confirmation

V sequences spec
from error situati

WS are represente
ccur simultaneous
bns listed in 7.3. T
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7.23.1 Normal operation of ANF-PR
Figure 4 shows the information flow sequence for normal operation of ANF-PR.
rx
r2
c¢ |__“____] cc |___2%___Jlcc L__"___| ce
Old Connection Old Connection Old Connection
PRP
iop req/ind >
r2 r2 r2
________ CC t———————f CC L ___
New Connection New Connection New Connection
SETUP SETUP
_SETOP . AN\ | @ — o — (A «———————[\- 201
req/ind req/ind reg/ind
PRS
10} 4 \/ req/ind \/ \/
SET UP SET UP SETUP
res/con res/con SETUP
PRS >
\/ \V res/con \/ 202
r2 r2 r2
—————— ——4 cCc f————-———1 CC |———————
Qld Connection Old Connection Old Connection
RELEASE RELEASE RELEASE
103 req/ind reqg/ind req/ind

Note - For simplicity, basic call information flows Channel_Acknowledge request/indication and Release response/confematish@wn.

10

Figure 4 - Information flow sequence - normal operation of ANF-PR
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7.2.3.2

Failure to establish new connection

ISO/IEC 13863:1998 (E)

Figure 5 shows the information flow sequence when establishment of the new connection fails.

Note - Because of failure to establish the new connection, the PRS request/-indication will not reach FE1.

Figure 5 - Information flow sequence - failure to establish new connection

X
r2 r2 r2
CC fa¥al
________ N — _ _ _— _— — — CT — _ _ _— _— — cC
Old Connection Old Connection Old Connection
PRP
req/ind >
101 d
r2
CC - —
New Connection
SET UP
<4 ——-—-——- —[201
req/ind
PRS
‘ req/ind \
(note)
RELEASE
— == s — P>
RELEASE
res/con
r2
ccC r2 cc r2
" ol Connection | “0ld Connection old Connection
PRE
| 203
1.04 Liacl
04 -

11
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7.3

oiIso

Functional entity actions

The following FE actions shall occur at the points indicated in the figures of 7.2.3.

7.3.1
101

102

Note 7 - The njethod of terminating the old connection's user information channel is an implementation matter. See also anpex B

103

104

7.3.2
201

Note 8 - The njethod of terminating the new connection's user information channel is athimplementation matter. See also annex B

Functional entity actions of FE1

/IEC

On receipt of a request from ANF-PR user, obtain Rerouteing Number and Call Identity, and include in PRP

request/indication to FE2.

On rece|pt of PRS request/|nd|cat|on (in conjunctlon W|th baS|c call Setup request/|nd|cat|on)

uger information channel of the old connection in a suitable manner (pending its release); stimulate
basic call Setup response/confirmation; and return with it a PRS response/confirmation.

completion of ANF-PR to the ANF-PR user.

far failure, indicate to the ANF-PR user whether it is worthwhile invoking agaitlater.

Hunctional entity actions of FE2

connection. In conjunction with basic call SETUP request/indication, send PRS request/indic
Terminate the new connection's user information channel suitably,

correlate new
; terminate the
the sending of a

An receipt of an indication from the local CC that the old connection has been feleased, indicate successful

An receipt of PRE request/indication, terminate ANF-PR and retain the old connection. Dependirjg on the reason

an receipt of PRP request/indication, check that ANF-PR is allowed. and stimulate the establishment of a new

ation to FEL.

initiate release

receipt of PRS
n), send PRE

flows sent and

202 An receipt of PRS response/confirmation indicating success (in conjunction with basic call Sptup response/-
confirmation), switch over to the new connection. Discennect the old user information channel and
of the old connection. Terminate ANF-PR.

203 n inability to accept the PRP request/indication, failure to establish the new connection, or
rgsponse/confirmation indicating failure (inceonjunction with basic call Release request/indicatig
rgquest/indication to FE1 and terminate ANF-PR.

7.4 nctional entity behaviour

The FE behaviours shown below are intended to illustrate typical FE behaviour in terms of information

received.

The behavigur of each FE is shown(using the Specification and Description Language (SDL) defined in ITU-T Rec. Z.100

(1993).

12
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7.4.1 Behaviour of FE1

Figure 6 shows the normal behaviour of FE1. Input signals from the right and output signals to the right represent inform:
flows from and to FE2 and from the local basic call CC. Input signals from the left and output signals to the left repre
primitives from and to the ANF-PR user.

< FE1-ldle ’

—

Initiate
ANF-PR

Obtain RN
and CID

PRP reql/ind
(old
connection)

FE1-
Proposing

PRS reql/ind
(new
connection)

Basic call
released

P.RE\req/ind
old

sonnection)

Associate with
old connection

N
OK?
Y

Switch to new
user information Release new
channel connections

PRS res/con
Result =
successful

REL1-Switched

PRS res/con
Result=Falled

FE1-Rejecting

Old conppnection = Lieel /
released g
old connectlonf
(from local CC) (

ANF-PR
Successful

FE1-idle

ANF-PR
Unsuccessful

Figure 6 - ANF-PR, SDL for functional entity FE1

13
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7.4.2 Behaviour of FE2

Figure 7 shows the normal behaviour of FE2. Input signals from the left and output signals to the left represent information
flows from and to FE1. Input signals from the right represent indications from the local CC.

FE2-1dle

PRP req/ind
(old connection

Able to
proceed?

e.g. because of collision
- - =| of ANF-PR requests

PRS reg/ind
(establish new
connection)

FE2-Routeing

14

PRS res/con
Result =
successful

Switch to new
user information
chanpel

PRS res/con
Result=failed

new connection
- = =| released

Release old
connection

Failure to
establish new
connection

Basic call
released

PRE req/ind

Release new
connection

FE2-ldle

Figure 7 - ANF-PR, SDL for functional entity FE2
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7.5 Allocation of functional entities to physical equipment
The allocations of FEs to physical equipment shown in table 4 shall apply.

FE1 shall be located at either End PINX, depending on where the need for invoking ANF-PR arises. This will depend on
application.

In the case of a trombone connection, the Originating PINX or Incoming Gateway PINX will be the same PINX as |
Terminating PINX or Outgoing Gateway PINX. Therefore FE1 and FE2 will be collocated and the new connection and th
information flows sent using the signalling path of the new connection will be intra-PINX. Information flow PRP reques
indicgtion sent using the signalling path of the old connection will enable FE2 to determine that FE1 is,collocated.

Table 4 - Scenarios for the allocation of FEs to physical equipment

FE1 FE2
Scenario 1 Originating PINX Terminating PINX
Scenario 2 Originating PINX Outgoing Gateway PINX (note)
Scenario 3| Incoming Gateway PINX Terminating. RINX
(note)
Scenario 4 | Incoming Gateway PINX Outgoing Gateway PINX (note)
(note)
Scenario 5 Terminating PINX Originating PINX
Scenario 6 Terminating PINX [hcoming Gateway PINX (note)
Scenario 7 | Outgoing Gateway PINX Originating PINX
(note)
Scenario 8| Outgoing Gateway PINX Incoming Gateway PINX (note)
(note)
Note - When interworking with another network which supports an equivalent feature, FE1 or FE2 may
be located in that other netwark; thereby permitting replacement of the entire connection.

7.6 Interworking consideratigns
Wher interworking with another_hetwork which does not support an equivalent feature, the FEs for ANF-PR shall be loc
withirf PINXs, in accordance with 7.5. All information flows will be internal to the PISN.

Wher interworking with~another network which supports an equivalent feature, the two networks may cooperate in
opergtion of ANF-PR:. In this case, either FE1 or FE2 will be located in the other network and the informpation flows within
PISN|will map on:to.equivalent information flows in the other network.

8 ANF<PR stage 2 specification - re-use of connection elements

The gnhanced functional breakdown of the feature as specified in this clause allows the possibility of fe-using some eler
of theLald caonnection, so that only part of the old connection has to be replaced by a new connection

8.1 Functional model
8.1.1 Functional model description

The functional model shall be as specified in 7.1.1 for basic operation, but with the addition of one or more instances o
"Path Replacement Re-use" (FE3). The functionality of FE2 is enhanced. Additional relationship rz shall exist between
and the adjacent instance of FE3. Additional relationship ry shall exist between adjacent instances of FE3 and betweel
and the adjacent instance of FE3. See figure 8.

15
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/IEC

PR PR PR PR
DESTINATION RE-USE RE-USE SOURCE
FE1 L FE3 A FE3 ry FE>
X
Figure 8 - Functional model for enhanced operation of ANF-PR

8.1.2 Description of the functional entities
8.1.2.1 Path replacement destination functional entity, FE1
7.1.2.1 shal| apply.
8.1.2.2 Path replacement source functional entity, FE2

The functiorn

FE2 determ
instance of

8.1.2.3

On receipt g
back towarg
the new con

FE3 determ

further instahce of FE3 located at the next CC to establish and:switch to the new connection.

8.1.3
7.1.3 shall g
During sucg

that part of
Other Trans

Figure 9 sh
example elg

of the information flow sequences'in/8.2.3.

-E3 located at the next CC to establish and switch to the new connection.

s FEL. If the new connection is successfully established, FE3 connects the re-used connection el
nection and initiates release of the unwanted parts of the'old connection.

essful invocation of ANF-PR with rezuse of some or all of the elements of the old connection, thé
the old connection which is not re-used are replaced by the Transit CCs, if any, involved in the
it CCs, including the one from which the new connection starts, are retained, and each has a collg

ows an example of the relationship between the model for ANF-PR and the model for the b

s of FE2 are as specified in 7.1.2.2 with the following enhancement.

nes whether the existing element of the old connection as far as the fiext CC can be re-used, an

Path replacement re-use functional entity, FE3
f instruction from FE2 or an intervening FE3, this functional€entity initiates the establishment of a

nes whether the existing element of the old connection as far as the next CC can be re-used, a

Relationship of functional model to basic callfunctional model
pply with the following modifications.

ments of the old connection are re-used from FE2 as far as the first Transit CC. This example ig

Old connection

r2 r2

CcC

New connection

d if so instructs an

newooconnecti
bment from FE2 to

nd if so instructs a

b Transit CCs in
new connection.

cated FE3.

asic call. In this

used as the basis

r2

r2 r2

rl

CCA

ccC CcC CcC CcC CCA

r2 ry

FE3 FE2

FE1

I'X

Figure 9 - Example relationship between models for ANF-PR and basic call - re-use of part of the old connection
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8.2 Information flows

8.2.1 Definition of information flows

8.2.1.1 PRP (Path Replacement Propose)

7.2.1.1 shall apply.

8.2.1.2 PRS (Path Replacement Setup)

7.2.1.2 shall apply, with the exception that information flow PRS shall occur across relationship rz instead of rx.
8.2.1J3 PRE (Path Replacement Error)

7.2.1}4 shall apply.

8.2.114 PRR (Path Replacement Re-use)

PRR

switch to a new connection, elements of the old connection as far as that next FE3.being re-used.

wheth
PRR

Tabld
servid

headéd "Confirm" indicates which of these service elements are mandatory (M) and which are o

respg

is a confirmed information flow across ry from FE2 or FE3 to the next FE3. It instrocts the next

er a new connection has been successfully established and switched to.

request/indication and PRR response/confirmation are sent using the signalling’path of the old cor

e elements are mandatory (M) and which are optional (O) in a PRR*¥equest/indication informa

nse/confirmation information flow.
Table 5 - Content of RRR
Service element Request | Confirm
Rerouteing Number (RN) M -
Call Identity (CID) M -
PRR Result (PRRR) - M

FE3 to establish
The response inc

nection.

5 lists the service elements within the PRR information flow. The column headed "Request” inflicates which of tt

ion flow. The colu

ptional (O) in a F

Aall contain the nun

hall contain the ve

ry. It indicates whe

cedures in suppor

Servige element RN shall always be included in the PRR request/indication information flow at ry. It sh
sent o FE2 in service element RN of.the PRP request/indication information flow.

Servige element CID shall always be included in the PRR request/indication information flow at ry. It S
receiyed in the corresponding service element of the PRP request/indication information flow.

Servige element PRRR shall"always be included in the PRR response/confirmation information flow at
the rgquest was successful, and if not the reason for failure.

8.2.2 Relationship of information flows to basic call information flows

7.2.2|shall apply:

8.2.3 Examples of information flow sequences

Below are“examples of typical sequences of information flows. In addition to providing signalling pro
theselsegueneces—a—stage—s-standard-shal-alse-cover-otherseguences—arsirgfrom-errorsiuations—if

teractions lyith ba

interactions with other supplementary services, different topologies, etc..

In the figures, ANF-PR information flows are represented by solid arrows and basic call information flows are represente
broken arrows. An ellipse embracing two information flows indicates that the two information flows occur simultaneous
Within a column representing an ANF-PR functional entity, the numbers refer to functional entity actions listed in 8.3.

8.2.3.1 Normal operation of ANF-PR with re-use of part of old connection

Figure 10 shows the information flow sequence for normal operation of ANF-PR when that part of the old connection uy
the first Transit CC is re-used. The new connection starts at the first Transit CC, at which an instance of FE3 is located.

17
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———

P 7 X N N
/ N
r2 r2 r2
CC L———___ CC - __] CC b —— CC
Old Connection Old Connection
PRP .
101 reg/ind
r2 r2
———=—-——| CC |[-——=—- ,
New Connection New Connection
<Y <2 N |28 o
req/ind req/ind Feq/ind
PRS
- 301
102 4 \j reg/ind \/
SETUP SETUP '
N res/con » - res/con
PRS
\/ \V res/con
r2 r2 307 PRR >
Old Connection cC Old Connection res/con 209
- FEESSE || - RELEASE |
103 regfind reg/ind
Note - For simplicity, basic call information flows Channel_Acknowledge request/indication and Release response/confematish@wn.
Figure 20 * Information flow sequence - normal operation of ANF-PR with re-use of part of old connectign

18
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8.2.3.2 Failure to establish new connection to replace part of old connection

Figure 11 shows the information flow sequence when establishment of a new connection to replace part of the old conne
fails. The new connection attempt is from the first Transit CC, at which an instance of FE3 is located.

CC ——— CC [—————————— CC -] Ccq

Old Connection Old Connection

PRP
req/ind >

101

New Gonnegtion | CC  [New Connection SRR 204

req/ind

- egine T\

PRS
reqind  \J

(note 1)

RELEASE
~ = “feging ™

RELEASE
res/con

303 PRR
res/con

>

7 Oid Connéction” |  CC | ™ 5id Connection

PRE 206
104 Teqid
(note 2)

Note 1 - Because of failure to establish the new connection, the PRS request/indication will not reach FE1.
Note 2 - Because of failure to establish the new connection, PRE request/indication is sent . Alternatively FE2 mabasiceoptration and attempt to
establish a new connection without re-use of part of the old connection.

Figure 11 - Information flow sequence - failure to establish new connection to replace part of old connection
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8.2.3.3 Retention of all of the old connection

Figure 12 shows the information flow sequence for operation of ANF-PR when an attempt is made to re-use the old
connection as far as the CC where FE1 is located. This can arise only if the old connection already meets the criteria for the
new connection. The old connection is retained and ANF-PR is deemed to have terminated successfully. An FE3 occurs at
each Transit CC and at the CC where FE1 is located.

P / X N N
S AN
ry ry ry
) O O G D)
r2 r2 r2
Cq F———o——— CC |———Z——_. CC |-t cC
Old Connection Old Connection
PRP
101 reqg/ind >
PRR 204
< :
PRR reqg/ind
304
4 reqlind
304
4 PRR
reg/ind
304
PRR
res/con >
305 PRR >
res/con
305 PRR
res/con > 205

Figure 12 - Information flow sequence - retention of all of the old connection
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8.3

Functional entity actions

The following FE actions shall occur at the points indicated in the figures of 8.2.3.

8.3.1

Functional entity actions of FE1

7.3.1 shall apply.

8.3.2

Functional entity actions of FE2

7.3.2 shall apply. In addition, the following actions shall apply.

204
205

206

8.3.3
301

Note 9
302

303

304

305

306

8.4
The
recei

The |
(1993

ISO/IEC 13863:1998 (E)

ed.

).

- The method of terminating the new connection's user information channel i§ an'implementation matter. See also annex

On receipt of PRP request/indication, check that ANF-PR is allowed and discover that the
re-used as far as the next CC. Send PRR request/indication to FE3.

On receipt of PRR response/confirmation indicating success, terminate ANF-PR.

On inability to accept the PRP request/indication or receipt of PRR response/confirmation i

pld connection car

hdicating failure, s

PRE request/indication to FE1 and terminate ANF-PR. Alternatively, on receipt of PRR r¢sponse/confirmati

indicating failure, attempt path replacement without re-use of elements of the old connection

Functional entity actions of FE3

On receipt of PRR request/indication from FE2 or the previous FE3/ check that ANF-PR i
the establishment of a new connection. In conjunction with¢basic call SETUP request/
request/indication to FE1. Terminate the new connection's uset_information channel suitably.

On receipt of PRS response/confirmation indicating success (in conjunction with

action 201).

5 allowed and initi
ndication, send P

B

basic call Set

response/confirmation), switch over to the new cannection and send a PRR response/confirmation to FE2 o

previous FES3. Initiate release of the unwanted part,of the old connection and terminate ANF-

On inability to accept the PRR request/indicdtion, failure to establish the new connectig
response/confirmation indicating failure.(in, conjunction with basic call Release request/in
response/confirmation indicating failure t6 FE2 or the previous FE3 and terminate ANF-PR.

On receipt of PRR request/indication“from FE2 or the previous FE3, check that ANF-PR is
that the old connection can be refused as far as the next CC. Send PRR request/indication tg

On receipt of PRR response/confirmation from the next FE3, send PRR response/confirmatiq
FE2 or the previous FE3

On receipt of a PRRTeguest/indication from FE2 or a previous FE3, if this FE3 is collocated
connection has been-found to satisfy the given criteria) send a PRR response/confirmatio
FE2 or the previous FE3 and terminate ANF-PR.

Functional-entity behaviour

PR.

n, or receipt of F
dication), send Pl

allowed and discc
the next FES.

n indicating succe

with FE1 (i.e., the
h indicating succe:

FE behavioufs~shown below are intended to illustrate typical FE behaviour in terms of information flows sent

ehaviour of each FE is shown using the Specification and Description Language (SDL) defined in ITU-T Rec. Z.

8.4.1

Rl H A
pDCliaviuul Ul L

7.4.1is applicable.
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8.4.2

CC.

Enhanced behaviour of FE2

Figure 13 shows the enhanced behaviour of FE2. Input signals from the left and output signals to the left represenhinformatio
flows from and to FE3 (where stated) and FE1 (otherwise). Input signals from the right represent indications from the local

' FE2-Idle >

OISO/IEC

PRP req/ind
(old connection)

Able to
proceed?

Able to re-use

PRR req/ind
(to FE3)
FE2 Re-Use
Attempled

PRR res/con
(from FE3)
Result=success

PRR res/con
from FE3
Result=failed

Basic cal
rel d

<

Able to
establish\new
caonnection
instgad?

PRE req/ind

old connection to
next CC?

PRS req/ind
(establish new
connection)

‘ FE2-Routeing ’

PRS res/con
Result =
successful

New connection
established [~ 7]

PRS
Result=failed

res/con

Failure to
establish new
connection

Basic call
released \

| _| New connection
established

Switch to new
user information
channel

Release old

connection.

< PRE

req/ind

Release new
connection

22

< FE2-Idle ’

Figure 13 - ANF-PR, SDL for enhanced functional entity FE2
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8.4.3 Behaviour of FE3

Figure 14 shows the behaviour of FE3. Input signals from the left and output signals to the left represent information fl
from and to the next FE3 (where stated) and FE1 (otherwise). Input signals from the right and output signals to the
represent information flows from and to FE2 or the previous FE3 and indications from the local CC.

l FE3-Idle '

PRR req/ind

Able to
proceed?

Able
to re-use,
old connection
to next CC?,

PRS req/ind
(establish new
connhection)

PRR reg/ind

(to next FE3)
FE3 Re-Use FE3-Routein
Attempted

PRR res/con PRR res/eon PRS res/con Failure to )
from next FE3) (from EE3) Result= PRS res/con establish new Bésic call
esult=succeds Result=Fajled successful Result=failed connection rgleased
new connectiory  _| new connectior|
PRR res/con established [~ — 1 established
Result= Able to )
successful establish new Switch to new Relpase new
connection user information cofhnection
instead? channel
’ Release old
B""ISiC call PRR res/con connection PRR res/con
releageR Result= Result=failed
failed

PRR res/con \
Result=
successful

' FE3-Idle ’

Figure 14 - ANF-PR, SDL for functional entity FE3
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8.5 Allocation of functional entities to physical equipment
7.5 shall apply with the following enhancement.

OISO/IEC

An instance of FE3 shall be located at the Transit PINX at which the new connection starts and at each Transit PINX between
that PINX and FE2.

8.6 Interworking considerations
7.6 shall apply. If FE2 is located in another network which supports the re-use of elements of the old connection, an FE3 can

be located g

tthe (?.A'rmmny PINX

9 ANH

Clause 9 co
the connect

9.1 H
9.1.1
The functior

FE1

FE2

FE4

The followin
rx

rw

--PR stage 2 specification - basic operation with inviting entity

on.

unctional model
Functional model description
al model shall comprise the following functional entities:

Path Replacement Destination;
Path Replacement Source.
Path Replacement Invitation.
g functional relationship shall exist between these FEs:
between FE1' and FE2
between FE4 and FE1".

Figure 15 shows these FEs and this relationship.

X

ntains an optional extension of the stage 2 for ANF-PR in which the request for ANF-PRycan be from any PINX in

PR
SOURQE

PR PR
INVITATION DESTINATION
rw ,
FE4 FE1
Figure 15 - Functional model for ANF-PR

9.1.2 Description,of the functional entities
9.121 Pathlreplacement destination functional entity, FE1"
7.1.2.1 shal| applyywith the exception that FE1" receives the request from FE4 instead of the ANF-PR user.
9.1.2.2 Path replacement source functional entity, FE2

FE2

7.1.2.2 shall apply.

9.1.2.3

This functional entity receives a request from the ANF-PR user and invites FE1" to initiate ANF-PR.

9.1.3

Path replacement invitation functional entity, FE4

Relationship of functional model to basic call functional model

During successful invocation of ANF-PR, the Transit CCs, if any, involved in the old connection shall be replaced by the
Transit CCs, if any, involved in the new connection. The Originating and Terminating CCs shall remain.

For the case of a call originating and terminating within the PISN, ANF-PR functional entities shall be related to basic call
functional entities as follows:

— FELX shall be collocated with the Originating CC or the Terminating CC.
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— FE2 shall be collocated with the Terminating CC if FE1 is collocated with the Originating CC, or with the Originating C
if FE1" is collocated with the Terminating CC.

- FE4 may be collocated with any CC in the connection.

Figure 16 shows an example of the relationship between the model for ANF-PR and the model for the basic call. This exe
is used as the basis of the information flow sequences in 9.2.3.

Note 10 - The number of Transit CCs on the new connection can differ from the number on the old connection.

2
cc ! cc
New Connection
r2 r2
tca rl r2 cC r2 cc r2 r3 CCA
cc Old Connection ce
rw
FE1 FE4 FE2

Figure 16 - Example relationship between modelsfor ANF-PR and basic call

9.2 Information flows
9.2.1 Definition of information flows
7.2.1|shall apply.

9.2.1/1 PRP (Path Replacement Propose)
7.2.1]1 shall apply.
9.2.12 PRS (Path Replacement Setup)

7.2.1)2 shall apply.

9.2.1)3 PRI (Path Replacement Invite)

PRI request/indication is an uncenfirmed information flow across rw from FE4 to FE1" which indicates [that ANF-PR shall
invoked at FE1". PRI is sent towards FE1" using the signalling path of the existing connection.

Tablg 6 lists the service element within the PRI information flow.
Table 6 - Content of PRI

Service element Request

Call Identity (CID) M

9.2. 14— PREA(PRath-Replacement-Eron
7.2.1.3 shall apply.

9.2.1.5 PRIF (Path Replacement Invite Failure)

PRIF is an unconfirmed and optional information flow across rw from FE1" to FE4 which indicates to FE4 that p:
replacement has failed.

Table 7 lists the service element within the PRIF information flow.
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9.2.2
7.2.2 shall g

Table 7 - Content of PRIF

Service element

Request

Reason for failure

M

Relationship of information flows to basic call information flows

plnly The PRl information flow is not related.to any basic call information flow

OISO/IEC

9.2.3
7.2.3 shall g

Examples of information flow sequences
pply.
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9.23.1

Normal operation of ANF-PR
Figure 17 shows the information flow sequence for normal operation of ANF-PR.

ISO/IEC 13863:1998 (E)

rx
- - - - - - - -"-"-"-"—-"7-""-">-"="-""”-"\="”"="~"="-"=-"-"-~"-~"-"-~"-"-~-~"~-~"=-"=-~=-~"~“=-"=-~"=-"=- =/ = ™~
;e ~N
(D G
cc |--2%2 Jcc | 2 Jcc |72 _|cc | "7 Nce
DId Connection Con(r)uledction Old Connection DId Conhégtion
PRI
401
< reqg/ind
101 PRP >
reqg/ind
,,,,,,, . | cCc |f....r2_ ___ | ce~l___-r2_______
New Connection New Connection New Connection
___ _SETUP. [\ __ SETUP o/ - - - SETUP___ Jo1
reg/ind req/ind reg/ind
PRS
-
102 U reglind V \Y
SETUP SET UP SETUP
- —f-Y------=---- o N~ - - - -fy----------- |
res/con res/con SETUP
PRS
|
\V \Vj res/con \V 202
FE4
__2) | cc |2 | cc L_r_ | _ 2 _
Old-.Cénnection Old Connection Old Connection cc Old Connection
@ RELEASE
RELEASE i
103w - REL -ASE _ req/ind
102 | g RELEASE | |« -RELEASE_ reg/ind
reqg/ind q

Note - For simplicity, basic call information flows Channel_Acknowledge request/indication and Release response/confiematish@vn.

Figure 17 - Information flow sequence - normal operation of ANF-PR
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9.2.3.2 Failure to establish new connection - immediate rejection
Figure 18 shows the information flow sequence for immediate rejection of ANF-PR.

~ X N
4 N
4 N
(a— E— @ N
X r2 r2 r2
T el ccl-—— - ccl - ¢c
Old Connection old Old Connection Old Connection
Connection )
- R0
req/ind
10 PRIF
req/ind >4O

Figure 18 - Information flow sequence - failure to establish new connection
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9.2.3.3

Failure to establish new connection - during ANF-PR execution
Figure 19 shows the information flow sequence when establishment of the new connection fails.

ISO/IEC 13863:1998 (E)

s - - - - - - - -"—-—"—-">-"="~>-"="-"=-"=-"=-"=-"=-~"=-==-=-==-=-=-=-==-=-—-=-==-—"=-—=-"=-—-=—7—=-¥—/7' = ™~
- X N
4 N
'd - N
) rw
PEQ) - (Fea) (Fe2)
S ~ ~_]
r2 r2 r2
ccl feccp-—--—- ccb-—-—————- cc |- ca
Old Connection Old Old Connection Old Conneetion
Connection
- PR_' 401
req/ind
101
PRP -
req/ind
r2
CC [ -~
New Connection
_ _SETUP A _
B reqg/ind 203
PRS
(NOTE)
RELEASE
T regiind ™
RELEASE
res/con
r2 r2 r2
R [ o O [ B B CC [ -
Old Connection Old Connection Old Connection Old Connection
203
PRE
B find
104 reg/in
PRIF
req/ind >402

Note - Because of failure to establish the new connection, the PRS request/-indication will not reach FE1".

Figure 19 - Information flow sequence - failure to establish new connection
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