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I ntroduction

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

This International |Standard specifies the Call Transfer supplementary service.

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

ISO/IEC 13865:2003(E)

Information technology — Telecommunications and information exchange
between systems — Private Integrated Services Network — Specification,

functional model and information flows — Call Transfer supple
service

mentary

1 P
This Interjational Standard specifies Supplementary Service Call Transfer (SS-CT), which is applicabl
services supported by Private Integrated Services Networks (PISNS). Basic services are specified in ISOAEC

SS-CT is g supplementary service which enables a user to transform two of that user's calls (of which one
into a new fall between the other two users of the two calls.

Supplementary service specifications are produced in three stages, according to the method described in B
Internationpl Standard contains the stage 1 and stage 2 specifications of SS-CT. The’stage 1 specification

P to various basic
11574.

must be answered)

TS 300 387. This
clause 6) specifies

the supplefmentary service as seen by users of PISNs. The stage 2 specification. (clauses 7 and 8) identifies the functional
entities invplved in the supplementary service and the information flows between them.

This Interrational Standard contains two stage 2 specifications reflecting different ways of operating the [service within the
network: trpnsfer by join and transfer by rerouteing.

2 CInformance

In order t¢ conform to this International Standard, a stage.-3ystandard shall specify signalling protocqls and equipment
behaviour that are capable of being used in a PISN which gupports the supplementary services specified in this International

Standard. This means that, to claim conformance a stage.3.standard is required to be adequate for the suppg
of clause 6(stage 1) and clauses 7 and 8 (stage 2) whichare relevant to the interface or equipment to which t
applies.

3 Normativereferences

The following referenced documents arésindispensable for the application of this document. For dated rq
edition citgd applies. For undated references, the latest edition of the referenced document (including
applies.

ISO/IEC 11574:2000, Information technology - Telecommunications and information exchange between
Integrated |Services Netwerk—= Circuit-mode 64 kbit/s bearer services - Service description, functiona
information flows

ISO/IEC 1[1579-1:1994, Information technology - Telecommunications and information exchange betweer
integrated pervigesnetwork - Part 1: Reference configuration for PISN Exchanges (PINX)

ISO/IEC 13864:1995, Information technology - Telecommunications and information exchange between

rt of those aspects
he stage 3 standard

ferences, only the
any amendments)

systems - Private
capabilities and

systems - Private

systems - Private

Integrated Services Network - Specification, functional model and information flows - Name identificat
services

ISO/IEC 14136:1995, Information technology - Telecommunications and information exchange between

on supplementary

systems - Private

Integrated Services Network - Specification, functional model and information flows - |dentification supplementary services

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

services

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

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

ITU-T Rec. Z.100:1999, Specification and description language (SDL)
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Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41 External
This International

Basic Service

Connection

Private Integrated Services Network (PISN)

definitions

Standard uses the following terms defined in other documents:

(ITU-T Rec. 1.210)
(ITU-T Rec. 1.112)
(ISO/IEC 11579-1)

Private Integra
Service
Signalling

— Supplementary
- User

This International
— Cadll Control (¢
Call Control A
This International
ri

r2

r3

This International

Channel_Ackn

Release reques
— Release respor]
Setup request/i

Setup responsg
This International
— Cdl History (q

Connected Nu

ted services Network eX change (PINX) (ISO/IEC 11579-1)

(ITU-T Rec. 1.112)

(ITU-T Rec. 1.112)

(ITU-T Rec. 1.210)

(ISO/IEC 11574)

Standard refers to the following basic call functional entities (FES) definedih ISO/IEC 11574
.C)

gent (CCA)

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

Service

Standard refers to the following basic calldnformation flows defined in I SO/IEC 11574:

lowl edge request/indication

t/indication

se/confirmation

ndication

/confirmation

Standard refersito the following basic call information flow elements defined in | SO/IEC 11574
PH)

mher'(CN)

o)

— Connected Subeadet coa(

This International

\/\J}

Standard refers to the following Connected Line Identification Presentation information flow elements

defined in |SO/IEC 14136:
- Connected Number (CN)
— Connected Subaddress (CS)

4.2

421
A capability, over
422 Alerting

Other definitions
Additional network feature

and above that of a basic service, provided by a PISN, but not directly to a PISN user.

The state of the secondary call when the called user is being alerted but has not yet answered.

© ISO/IEC 2003 — All rights reserved
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423 Answered
The state of the primary or secondary call after the called user has answered.

424 Call, basiccall
An instance of the use of a basic service.

425 Pr

imary call

| SO/ EC 13865:2003(E)

One of the callsinvolved in the transfer. In the case of atransfer involving an unanswered call, the primary call is the answered
call. In the case where both calls are aready answered, the primary call is chosen arbitrarily by the network.

426 Secondary call

The other d

427 Tr
The effecti

428 Tr

The effecti
cdls.

429 U{
The served

4210 US
The other U

4211 U{
The other U

5 A
Al

cC
CCA
cfm
CH
CID
CN
Cs
CUG

ansfer by Join

er A

er B

er C

ronyms

ED

all involved in the transfer.

ansfer by rerouteing
ng of transfer by establishing a new connection to replace al or part of the connections of the prinfary and secondary

user, i.e. the user requesting Call Transfer.

ser in User A's primary call.

ser in User A's secondary call.

Alerting Indication

Call Control (functional entity)

Call Control Agent (functional entity)
confirmation

Call History (information flow €l ement)
Call"Tdentity (information flow element)
Connected Number (information flow element)
Connected Subaddress (information flow element)
Closed User Group

End Designation (infarmation flow element)

ng of transfer by joining together the connections of the primary and secondary calls at User A's PINX.

FE
ind
ISDN
LCl
PINX
PISN
req
resp
RN

Functional Entity

indication

Integrated Services Digital Network

Local Call Identities

Private Integrated services Network eX change
Private Integrated Services Network

request

response

Rerouteing Number (information flow el ement)

© ISO/IEC 2003 - All rights reserved
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SS-CT
TDR
TE
TIDR
TINR
TIVR

6
6.1
6.1.1

SS-CT is a suppl
between the other

SS-CT gage 1 specification
Descriptipn
General dlescription

:2003(E)

Specification and Description Language
Supplementary Service Call Transfer

Terminal Detail Request

Terminal Equipment

Transfer Identity Result (information flow element)
Transfer Initiate Result (information flow element)

Transfer Invoke Result (information flow el ement)

entary service which enables a served user (User A) to transform two of that users calls into
two users of the two calls (User B and User C). Each call can either be an-incoming call to U

a new call
ser A or an

outgoing call fronmp User A. After successful invocation of SS-CT, User B and User C will noslenger be able to communicate

with User A.

One of the calls m
SS-CT User A wi
with each other as

NOTE - The establighment of either call as part of arequest for transfer is outside the.scope of this International Standard. This

Standard assumes t
implementation whe

6.1.2 Qualificg
SS-CT isapplicab)
6.2 Procedur|

6.2.1 Provisiorn
SS-CT shall be g¢

6.22 Normal g
6.2.2.1 Activatig
Not applicable.

6.2.2.2 Invocatid
A Call Transfer re

both calls (to/f

one cal (to/frg

ay be an outgoing call that has not been answered by the other user’fyser C). After successful in

soon as User C has answered.

hat both calls have already been established when the request for call transfer is made. This does not
reby a single user request causes the establishment of a call-and its subsequent transfer.

tions on applicability to telecommunications sefvices
eto al basic services defined in ISO/IEC 11574.

es
/withdrawal
nerally availableto al PISN usersiwith the ability to invoke it.

rocedures
h/deactivation/r egistration/interrogation

n and operatian
puest from auser (User A) shall be accepted only if it identifies two of that user's calls where:

rom User.B“and to/from User C) have been answered; or

\vocation of

| no longer be able to communicate with User B. User B and User*C will be in a position to cgmmunicate

nternational
preclude an

mMser B) has been answered and the other is an outgoing call whichisalerting User C; or

one cal (to/fro

It shall not be necessary for User A to place either call on hold prior to invocation, although either or both calls may be held.

The network shall ensure that the transfer attempt does not allow an illegal connection to be made, for example one which
would infringe CUG restrictions between User B and User C, or one which would result in a connection with a mixture of
incompatible bearer capabilities.

NOTE 1- ItisUser

A'sresponsibility to ensure that the two calls are otherwise compatible.

Bearer capabilities shall be considered compatible if they are the same. Bearer capabilities shall also be considered compatible
if the only attribute that differsis Information Transfer Capability and if one call has the value "Speech" and the other call is

interworking with

anon-ISDN and hasthe value" 3,1 kHz audio."

NOTE 2 - The provision of interworking functions between different bearer capabilitiesis outside the scope of this International Standard.
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The result of successful Call Transfer shall be a new call between users B and C, at which point the origi

nal connections to

User A shall be released. Both users B and C shall be informed of the transfer and the name and number of the other user (if

available and not subject to restriction), and whether the other user is still being alerted.
The network shall permit subaddresses to be exchanged between User B and User C after transfer.

If User C isbeing alerted at the time of completion of transfer, it shall continue to be alerted, and on answer
to User B.

shall be connected

NOTE 3 - If the call resulting from the invocation of Call Transfer before answer fails to progress to the answered state within a certain time
other actions can be taken e.g., User A can be recalled and on answer be connected to User B. The definition of procedures to support recall

is outside the scope of this |nternational Standard.

6.2.3 EXceptional procedures
6.2.3.1 Aqgtivation/deactivation/registration/interrogation
Not applicgble.

6.2.3.2 Inyocation and operation
Call Transfier shall be rejected under the following circumstances:

- if invalild call identities are specified,;
- if neithgr of the callsis answered;

- if only pne call is answered and the other is not an outgoing call which is'either alerting a distant user or i
non-1SIPN;

- if thetwo calls have incompatible bearer capabilities;
- if interdonnection of User B and User C is not permitted.
If transfer ifs rejected, User A shall beinformed of the reasonZand the existing calls shall be unaffected.

6.3 Inferactions with other supplementary servicesand ANFs

Interactiong with other supplementary services and ANFs for which PISN standards were available at the timn
this Interngtional Standard are specified below.

6.3.1 Calling Lineldentification Presentation (SS-CLIP)
No interactjon.
6.3.2 Cagnnected Line ldentification Presentation (SS-COLP)

No interactjon.

6.3.3 Calling/Connected Line I dentification Restriction (SS-CLIR)

User B's arjd C's restrietion requirements from the original call shall be used to restrict the presentation of th
the other uger in atransferred call.

6.3.4 Calling'Name I dentification Presentation (SS-CNIP)

hterworking with a

e of publication of

bt user's number to

No interacq on’

6.3.5 Connected Name I dentification Presentation (SS-CONP)
No interaction.

6.3.6  Calling/connected Name | dentification Restriction (SS-CNIR)

User B's and C's restriction requirements from the original call shall be used to restrict the presentation of that user's name to

the other user in atransferred call.

6.3.7 Completion of Callsto Busy Subscribers (SS-CCBYS)
No interaction.

6.3.8 Completion of Callson No Reply (SS-CCNR)
No interaction.

© ISO/IEC 2003 - All rights reserved
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Call Forwarding Services

If Call Transfer occurs while User C is being alerted, the resulting call can subsequently undergo Call Forwarding on No Reply.

Call Transfer shall not affect the way in which chains of forwarding are controlled. Thus any hop counter value maintained in
order to determine whether a forwarding may occur shall have the same value after transfer as it had prior to the transfer. The
fact that a transfer has taken place shall not affect the way in which the counter value is subsequently modified due to

forwarding.

6.3.10
No interaction.

Path Replacement (ANF-PR)

NOTE - Path Repl
rerouteing.

6.4

I nterworking consider ations

ement may be Invoked as a direct consequence of performing transfer If the transfer 1s achieved by joining g

s opposed to

Call Transfer may|take place when one or both of the callsinvolves interworking with a public ISDN orapublic or private non-

ISDN.
6.4.1

User B and/or User C in another network
Since the executign of the Call Transfer service need only involve the interconnection within the PISN of one eng

of each of

two established cgnnections, the nature of the network (ISDN or non-1ISDN) containing dser B or User C makes n¢ difference

to the operation o
The PISN shal pi
receiving this infg
place prior to ansy
information.

In the case where

effect Call Transfgr in that network.

6.4.2 User Ain

The PISN shall agcept transfer notifications from another ietwork and pass them on to the PISN user. Transfer 1

include notificatig
the other user and
user will havetor

6.5 Overall S

Figure 1 contains
Rec. Z.100. The 1
the basic call prod

Input signals from
Input signals from

the service as seen by User A.

hss on any notifications associated with the transfer to the other~network if the other network ig
rmation, the possibilities being the notifications that transfer’has taken place, whether the transfg

User B and User C are in the same network, the PISN“may be able to cooperate with that network

another network

hs that transfer has taken place, whether the transfer has taken place prior to answer, the name and
the other user's subaddress and. compatibility information. Where this information is not provid
by on in-band information.

DL

he dynamic description.of SS-CT using the Specification and Description Language (SDL) defing
DL process represents the behaviour of the network in providing SS-CT. The relationship of thi
bss is indicated jn'the annotations.

the left and{output signals to the left represent primitives from and to User A.

the right\and output signals to the right represent primitives from and to users B and C.

capable of
br has taken

er, the name and number (if appropriate) of the other UsehAnd the other user's subaddress and compatibility

in order to

otifications
number of
ed, a PISN

ed in ITU-T
b process to
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Transfer A call transfer request is made
>rea est with respect to the calls. One
(involving User B) should be
—___— 7 7| answered.The other (involving
Attempt to User C) should be answered, alerting
connect User B or have encountered interworking
toUser C with a non-ISDN
Transfer NO
— successful
Thle result is a call between User B s
and User C. The callis an answered
call, an alerting call, or a call which — —|YES
has encountered interworking with a Transfer
nop-ISDN B <successful Get cause

Clear redundent
connections
towards User A

Transfer notify
to User B

Transfer notify>
to User C

-

transfer
reject

Figurel - SS-CT, Overall SDL
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7 SS-CT stage 2 specification for transfer by join

7.1 Functional model

7.1.1  Functional model description

The functional model shall comprise the following Functional Entities:

FE1 Transfer Invoke

FE2 Transfer Execute

FE3 Transfer Complete Receive
FE4 Trafsfer Notification Receive

There shall be twd instances of FE3 and FE4, one of each associated with User B and User C.
The following fungtional relationships shall exist between these FEs:

rr between FE1 and FE2

rs between FE2 and FE3

rt between FE3 and the FE4 associated with the same user
ru between User B's FE4 and User C's FE4

rv between User B's FE3 and User C's FE3

Figure 2 shows the¢se FEs and relationships.

User A e

User C
FE4 ‘H='
ru

Figure 2 - Functional Model for SS-CT

7.1.2 Description of functional entities
7.1.2.1 Transfer invoke Functional Entity, FE1

This FE acts on behalf of User A. It isresponsible for recognising User A's decision to effect Call Transfer, and for identifying
the two calls.

7.1.2.2 Transfer execute Functional Entity, FE2

This FE checks that details known concerning the primary and secondary calls do not preclude the interconnection of User B
and User C and creates the new connection between User B and User C by joining together the two existing connections.

8 © ISO/IEC 2003 — All rights reserved
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7.1.2.3 Transfer completereceive Functional Entity, FE3

| SO/ EC 13865:2003(E)

This FE acts on behalf of User B or User C, and notifies the respective FE that atransfer has occurred, along with the detail s of
the new call. Two FE3s exist, one for User B and one for User C. This FE also passes to the other FE3 details about the

associated user.

7.1.2.4 Transfer notification receive Functional Entity FE4

This FE receives on behalf of User B or User C the indication that a transfer has occurred, and the details of the new call. Two
FE4s exist, one for User B and one for user C. This FE also passes to the other FE4 details relevant to the transfer which are not

provided by the networks.

two cdlls.
Functional [Entity FE2 shall be collocated with User A's CCsfor the two calls.
A functiondl Entity FE3 shall be collocated with each of User B's and User C's CCs.

A function@l Entity FE4 shall be collocated with each of User B's and User C's CCAS/eXcept where either
and User d's terminals are stimulus with respect to SS-CT but functional with respect to the basic call, in whi

question shall be collocated with the user's CC.

An exampl g of arelationship between the FEs for SS-CT and FEs for the basie call is shown in figure 3.

In this exanple, User A isthe called user for the primary call, and the ealling user of the secondary call.

al is stimulus with
ber A's CCs for the

r both of User B's
ch casethe FE4 in

UserA
CCA
n
cc
7) /
cc
P IS
cc @) cc
3
it

User B

User C

Figure 3 - Examplerelationship between model for SS-CT and Basic Call
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7.2 Information flows
7.2.1 Definition of information flows

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

7.2.1.1 Transfer Invoke

Thisis aconfirmed information flow across rr from FE1 to FE2 which initiates a transfer. The request contains the identities of
the callsinvolving users B and C.

Table 1 lists the sgrvite glements WithiTTthe T ransfar IMvoRe mformation ffow.
Table 1 - Content of Transfer Invoke

Service element Request Confirm
Local Call Identities (LCI) M -
Transfer Invoke Result (TIVR) - M

Service element LICI shall contains the identities of the two callsto be transferred.

Service element T|IVR contains the result of the transfer invoke request and, if it indicates rejection, identifies the reason for
rejection. An indication of regjection means that the primary and secondary calls<have not been affected by the invocation
request. An indicgtion of acceptance means that the transfer has been effected and-that users B and C are now inv¢lved in the
same call, without|the involvement of User A.

7.2.1.2 Transfer [Complete
Thisis an unconfifmed information flow across rs from FE2 to FE3 whieh indicates that a transfer has been effected.

Table 2 lists the sgrvice elements within the Transfer Complete information flow.

Table 2 - Content;of Transfer Complete

Service element Request
Alerting Indication.(Al) O (NOTE)
Call History (CH) 0]
Connected Name o
Connected Number (CN) O (NOTE)
End Designation (ED) M

NOTE - CN and Al are mutualy exclusive. Al may only be
included in the case of an alerting transfer. CN may only be
included in the case of an answered transfer.

Service elements CN—andCHaredescribed T T SOHEC 11574:
Service element Al contains User C's number and restriction details if User C's number is known.

Service element ED contains a designation for the new end PINXs in the resultant call. Different designations of "Primary" and
"Secondary" are given to the two new end PINXs in order to allow them to be distinguished for the purpose of supporting
services or features which may be invoked following Call Transfer.

Service element Connected Name shall comprise the service elements of information flow INFORM3 of | SO/IEC 13864.

7.2.1.3 Transfer Active

This is an unconfirmed flow across rs from FE2 to FE3 which indicates that answer has taken place following an alerting
transfer.

Table 3 lists the service elements within the Transfer Active information flow.

10 © ISO/IEC 2003 — All rights reserved
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Table 3 - Content of Transfer Active

Service element Request
Connected Name O
Connected Number (CN) M
Connected Subaddress (CS) 0]

Service elements CN and CS are described in | SO/IEC 11574.
Service €l eprer

7214 Tr
Thisisan

appropriate
notified.

Table 4 lisf

Service elg

Service €elq
identical to

Service elg
Service elg

Service elg
Transfer A

ctive.

nsfer Notify

nconfirmed flow across rt from FE3 to FE4 which informs users of the successful completion of aCall Transfer, and
details of the other user. It can be repeated to provide further information about the tfansfer that has already been

s the service elements within the Transfer Notify information flow.

Table4 - Content of Transfer Notify

Service element Request
Alerting Indication (Al) O (NOTE)
Call History (CH) (0]
Connected Name )
Connected Number (CN) O (NOTE)
Connected Subaddress (€S) (0]
Terminal Details Reguest (TDR) @]

NOTE - CN and At-are mutually exclusive. Al isincluded in the
case of an derting'transfer. CN isincluded (if appropriate) in the
case of an answered transfer.

ment CN is described in | SOAEC 14136.

| SO/ EC 13865:2003(E)

IEC 13864.

ment Al includes details of the other user involved in the transfer if known and not restricted,|its contents being
those of service element CN described in | SO/IEC 14136.

ment CH is described in ISO/IEC 11574.
ment Connected Name shall comprise the elements of information flow INFORM4 of 1SO/IEC 13B64.
ment-CS shall be as defined in 1SO/IEC 14136 and shall be included only when available from information flow

Service element Termind Defalls Request shall be included 1T FEZ 1S 10 be nvited to send the Terminal Details information

flow.

7.2.1.5 Terminal Details

This is an unconfirmed information flow across ru from one FE4 to the other which allows the swapping of information
between the users involved in the resultant call where such information is not necessarily stored by the network.

Table 5 lists the service elements within the Terminal Details information flow.

Table5 - Content of Terminal Details

Service element Request

Connected Subaddress (CS) (0]

Service element CSis described in ISO/IEC 14136.

© ISO/IEC 2003 - All rights reserved
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7.2.1.6 Transfer

Update

This is an unconfirmed flow across rv which alows User B's and User C's FE3s to inform each other of all details about the
transferred users that are known to the network if User C's number is known.

Table 6 lists the service elements within the Transfer Update information flow.

Table 6 - Content of Transfer Update

Service element Request
Alerting Indication (Al) O (NOTE)
CaTHIStory (CH) O
Connected Name @)
Connected Number (CN) O (NOTE)

included in the case of an answered transfer.

NOTE - CN and Al are mutualy exclusive. Al may only be
included in the case of an alerting transfer. CN may only be

Service elements CN and CH are described in ISO/IEC 11574.

Service element Al
Service element G

7.2.2 Relationg
None of the inforr

7.2.3 Examplesof information flow sequences

A stage 3 standarg
In addition, signal
basic call, interact

In the figures, SS
broken arrows. Wi
7.3.

In the figures shoy

‘request to "req’
"indicatijon" to ind"
"responge” to "resp"

"confirmation" . to

hip of information flows to basic call infor mation flows
nation flows of transfer by join are related to any basiceal flows.

| contains User C's number and restriction details if User C's number’is known.

pnnected Name shall comprise the service elements of information flow INFORM3 of | SO/IEC 13864.

for SS-CT shall provide signalling procedures insupport of the information flow sequences speci
ling procedures should be provided to coverother sequences arising from error situations, intergctions with
ons with other supplementary services, different topologies, etc.

CT information flows are representéd by solid arrows and basic call information flows are rep
thin a column representing an SS{CT functional entity, the numbers refer to functional entity actigns listed in

ing the information flow sequences the primitive and information flows are shortened as follows:

fied below.

resented by

12
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7.2.3.1 Successful Call Transfer (both calls answered)
Figure 4 shows the information flow sequence for normal operation of SS-CT when both calls have been answered.

rs
rt r rs rt
FE4 FE3 FE1 FE2 FE3 FE4
.__“
CC

N~ N N~ N~
CCA | uUserB CCA | User A CcC CC | usercfCCiA
Transfer Invoke
101 reg/ind 201
Transfer Invoke
102 resp/cfm
Transfer Complete Fransfer Complete]
301 < reg/ind reg/ind » 301 i
Transfer Notify o© Transfer Notify
401 regfind s e regfind 401
\ ‘eq\'\“6 / I
Transfer Notify >< Transfer Notify
302 t——P
401 req/ind / req/ind 40t
401 441

Figure 4 - Information Flow Sequence - Normal Operation of SS-CT (User C answer ed)

The Terminal Details flow is optional. If it occurs it may occur in either or both directions and is initiated on any receipt of a
Transfer Notify containing element Terminal Details Request.

© ISO/IEC 2003 — All rights reserved 13
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7.2.3.2 Successful Call Transfer (User C alerting)
Figure 5 shows the information flow sequence for normal operation of SS-CT when User C is being alerted.

rs \
N~
rt r rs rt
FE4 FE3 FE1 FE2 FE3
.
CCA

ru

v

FE4
CEA | userB [ CC UserA | CC cC | userc | cca
Transfer Invoke
_>
101 reg/ind 201
Transfer Invoke
102 resp/cfm
Transfer Complete Transfer Gempletd
301 reg/ind regfind 301 )
Transfer Notify fe Transfer Notify
4p1 ' gnster UPYC —
req/ind Transge, T - 401
" Updage —ofnd reg/ind
req/ing | v
\ \
Transfer Notify \ Transfer Notify
40 ——1302 302 | 401
01 reg/ind ’eq/l'nd reqind
\\
401
Setup Setup
202 - = .7
Transfer Active resp/cfm resp/cfm
P
Transfer Notify 303 reqg/ind
AJ1 req/ind

Figure5 - Information Flow Sequence - Normal Operation of SS-CT (User C being alerted)

FE2 requests "transfer active" when the basic call Setup confirmation generated by User C answering is received by the basic
call CC collocated with FE2.

The Termina Details flow is optional. If it occurs it is initiated upon receipt of transfer Notify containing element Terminal
Details Request.
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Functional Entity actions

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

731
101

102

732
201

202

7.3.3
301

302

303

734
401

7.4

Functional Entity actions of FE1

FE1 shall detect the user request for transfer. Local checks on the suitability of the transfer may be made and the
request rejected on the basis of such checks. If the transfer is not barred locally, a Transfer Invoke request shall be

sent to FE2.

On receipt of the Transfer Invoke confirmation, FE1 shall inform the user of the result, and in the
completion, it may release the primary and secondary callsif they have not yet been released.

case of successful

Functional Entity actions of FE2

On receipt of a Transfer Invoke indication from FE1, FE2 shall identify the primary and secondary

validity of the request from the network's point of view. The transfer shall be deemed invalid i

ondary calls have incompatible bearer capabilities.

If[the transfer is found to be invalid, a Transfer Invoke response shall be sent to FELindicating rejed

If|the transfer is deemed valid, a response indicating success shall be sent to FE1, the connections
ondary calls towards User B and User C shall be joined together and theonnections of the prin

Istowards User A shall be cleared. A Transfer Complete request shallbe sent to each of the FE3s.

calls and check the
f the primary and

tion.

bf the primary and
ary and secondary

IflUser C was not being alerted at the time of transfer, the two local GCs’shall be merged to form a mew Transit CC for

new call.

If]lUser C was being alerted at the time of transfer, a TransferA€tive request shall be sent to User B’
answer by User C (indicated by the receipt of a basic eall ‘Setup confirmation by the basic call ¢
FIE2).

The two local CCs shall be merged to form a new Transit CC for the new call.
Fynctional Entity actions of FE3

On receipt of a Transfer Complete indication,from FE2, a Transfer Notify request shall be sent to t
a[lransfer Update request shall be sent to-the other FE3 and details relevant to the network concern

the call may be stored. The Transfer Notify shall contain element Terminal Details Request unless

Cl|that has not answered. Any notifications appropriate due to other supplementary services may
uger in the call.

On receipt of a Transfer Update indication from the other FE3, a Transfer Notify request sh
agsociated FE4 and detaitsirelevant to the network concerning the other user in the call may be storeg

request shall be.sent-to the associated FE4.

Functional Entity actions of FE4

On receipt-of a Transfer Notify indication from the associated FE3 or a Termina Details indicat
FiE4relevant details may be stored. In the case of receipt of a Transfer Notify indication containing

5 FE3 on detection
CC collocated with

Ne associated FE4,
ng the new user in
tissent to aUser
be sent to the new

All be sent to the
of

On receipt of a Transfer Active indication from FE2, relevant details may be stored and a second Transfer Notify

on from the other
element Terminal

DEetails Request, a Terminal Details request may be sent to the other FE4 if appropriate. In the

fase of an alerting

transfer, the FE4 associated with User B can receive two of either indication.

Functional Entity behaviour

The FE behaviours shown below are intended to illustrate typical FE behaviour in terms of information flows sent and received.
The behaviour of each FE is shown using the Specification and Description Language (SDL) defined in ITU-T Rec. Z.100.

74.1

Behaviour of FE1

Figure 6 shows the normal behaviour of FEL. Input signals from the left and output signals to the left represent primitives from
and to User A. Input signals from the right and output signals to the right represent information flows from and to FE2.

© ISO/IEC 2003 - All rights reserved

15


https://iecnorm.com/api/?name=9179e2787df929ebd5683f0aa043d9a9

| SO/I EC 13865:2003(E)

Transfer
reguest

Do local checks YES

preclude transfer
?

NO

Transfer invoke
reqg/ind (to FE2)

Awaiting
confirmation

Transfer invoke
resp/cfm (from FE2)

Transfer
successful

release primary
and secondary Get cause
calls
transfer
Transfer reject
A\SuccessSiul
-

Y

Figure6 - SS-CT, SDL for functional entity FE1

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 and output signals to the right represent information flows from and to FE3
and basic call CCs collocated with FE2.

16 © ISO/IEC 2003 — All rights reserved
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Transfer Invoke
reg/ind (from FE1)
I
Identify Primary

and Secondary
Calls

A

Transfer No
allowed ?
| Yes
Transfer Invoke Transfer invoke
<resp/cfm (toFEL) resplcfm rejéct
| (to FEX)

Join the two |
connections
Release unwanted

parts of the original
connections

Transfer complete User B
reg/ind (to FE3) Ser

Transfercomplete
regfind (to FE3) User C

Secondary Call Yes

answered ?

from User C
User C answered
(from local CC)
]
Transfer active
reg/ind (to FE3),/ UserB

e

Figure7 - SS-CT, SDL for functional entity FE2
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7.4.3 Behaviour of FE3

Figure 8 shows the normal behaviour of FE3. Input signals from the left and output signals to the left represent information
flows from and to FE2 and the other FE3. Input signals from the right and output signals to the right represent information

flows from and to FE4.

GO

|
|
>rarlsfer complete Transfer update
reg/ind (from FE2) reg/ind (from other FE3)
Transfer notify Transfer notify
reg/ind (to FE4) Local User reg/ind (to FE4) Kool User
Transfer update Store call
eg/ind (to other FE3) details

Store call
details

Other user being
altered ?

wait transfer
active
) ]
> Transfer active Transfer update
req/ind(from FE2) req/ind (from other FE3)
I
Store call Transfer notify
details reqfind (to FE4) Local User
' I
Transfer notify Store call
reg/ind (to FE4 Local User details
' —=

18

wait transfer
active

o)

Figure8- SS-CT, SDL for functional entity FE3
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7.4.4 Behaviour of FE4

Figure 9 shows the normal behaviour of FE4. Input signals from the left and output signals to the left represent primitives from
and to User B or User C. Input signals from the right and output signals to the right represent information flows from and to

FE3 and the other FEA4.
( Idle )
I

Transfernotify regling Terminal details
(from local FE3) \ reg/ind (from other FE4N

Details of other
Transfer notify user

Terminal details to No -

send ?

Yes
Terminal details
req/ind (to other FE4,

-t

Figure 94SS-CT, SDL for Functional Entity FE4

© ISO/IEC 2003 — All rights reserved 19


https://iecnorm.com/api/?name=9179e2787df929ebd5683f0aa043d9a9

| SO/I EC 13865:2003(E)

75 Allocation of functional entitiesto physical locations

The alocations of FEs to physical equipment shown in table 7 shall apply. In the table, "TE" represents a TE attached to a
PISN. Where aterminal involved is stimulus with respect to SS-CT, any FE shown as residing in the TE shall reside instead in
that TE'slocal PINX.

Table 7 - FE location scenarios

Scenarios Functional Entities
User A User B User C
I EE] EE2 EE3 EE4 EE3 EE4
1 In ra-PISN TE PINX PINX TE PINX TE
sfer
A inPISN, gateway other gateway, other
2 sB, Cin TE PINX PINX network PINX network
ot er network
sA,Bin gateway other
3 PI N, User Cin TE PINX PINX TE PINX network
other network
UgersA, Cin gateway other
4 PIBN, User B in TE PINX PINX network PINX TE
other network
User A in other other other other other
5 network, users B network network network TE network TE
and Cin PISN
UgersA, B in other other other other other
6 other network, network network network network network TE
CinPISN
UsgersA, Cin other other other other other
7 other network, network network network TE network network
Usger B in PISN
8 | Al| usersin other other other other other other other
nefwork network network network network network network
7.6 I nterworking considerations
In the case where User BsorUser C isin another network, information pertaining to relationship rt is passed across tie access to
the other network py the gateway PINX if the other network is able to accept and convey all or part of such informat{on.
In the case where ldser-A—tstranethernebwerlcony-Hrormatenpertarmthgte-relatrenshiprrecerved-by-the-gateway PINX or

by the user's PINX may be used by that PINX.
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8 SS-CT stage 2 specification for transfer by rerouteing
A stage 3 standard for SS-CT shall be capable of supporting the functional breakdown of the service specified in this clause.

8.1 Functional mode

8.1.1 Functional model description
The functional model shall comprise the following Functional Entities:

FE1 Transfer Invoke

FE4 Transfer Notification Receive
FE5 Transfer Co-ordinate

FEG6 Transfer Associate

FE7 Transfer Execute

There shall| be two instances of FE4, one associated with User B and one associated with User-C:
The follow|ng functional relationships shall exist between these FEs:

rr between FE1 and FE5

rt between FE6 and User C's FE4 and between FE7 and User B's FE4
ru between User B's FE4 and User C's FE4

rx between FE5 and FE6

ry between FE5 and FE7

rz between FE6 and FE7

Figure 10 ghows these FEs and rel ationships.

FE7 rz @
L N
User B
User C
FE4 @
ru

Figure 10 - Functional model of SS-CT
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8.1.2 Descripti
8.1.2.1 Transfer
Subclause 7.1.2.1

8.1.2.2 Transfer
Subclause 7.1.2.4

8.1.2.3 Transfer

:2003(E)

on of functional entities

Invoke Functional Entity, FE1

shall apply.

Notification Receive Functional Entity, FE4
shall apply.

Co-ordinate Functional Entity, FE5

This FE checks that details known concerning the primary and secondary calls do not preclude the interconnection of User B
and User C, and co-ordinates the activities of FE6 and FE7 in executing the transfer.

8.1.2.4 Transfer [Associate Functional Entity, FE6
the new connection between User B and User C with the existing connection between User A and User C.

This FE associat
On successful co
longer required an
8.1.25 Transfer

ThisFE initiatest
it releases the part
FE4 the fact that t

8.1.3 Relationg

Functional Entity
respect to Transfe
the two calls.

Functional Entity
Functional Entity
Functional Entity

A Functional Enti
and User C's term
in question shall b

An example of ar

In this example, U

pletion of the transfer, it releases the part of the existing connection between User A and User C
d notifies to User C's FE4 the fact that the transfer has occurred.

Execute Functional Entity, FE7

he establishment of the new connection between User B and User C. On successful completion of
of the existing connection between User A and User B which is no longer.required and notifies
he transfer has occurred.

hip of functional model to Basic Call functional model

—E1 shall be collocated with User A's CCAs for the two calls,exeept where User A'sterminal is st
- but functional with respect to the basic call, in which case’FE1 shall be collocated with User A

CE5 shall be collocated with User A's CCAs for the¢wo cals.
FE6 shall be collocated with User C's CC.
CE7 shall be collocated with User B's CC.

y FE4 shall be collocated with each of-User B's and User C's CCAs, except where either or both
nals are stimulus with respect to Trafsfer but functional with respect to the basic call, in which ¢
e collocated with the user's CC.

b ati onship between the FEsforSS-CT and FEs for the basic call is shownin figure 11.

ser A isthe called user of the primary call and the calling user of the secondary call.

which is no

he transfer,
to User B's

mulus with
s CCAs for

of User B's
bse the FE4

22
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User A

CCA CCA

CcC FES CcC

°/ e

CcC CcC

cc || FE7 2 @ cc

CCA

nu

8.2 In
8.2.1 D¢
The follow|

8211 Tr

Subclause

8212 Tr
82121M
This confir

the seconddry call which can be used in the setup process.

UserB UserC
Figure 11 - Example Relatignship between M odel for SS-CT and Basic Call

ormation flows
finition of information flows
ng information flows shall be supported.

ansfer |nvoke
(.2.1.1 shall apply.

ansfer 1dentify,
eaning of Transfer |dentify
med information flow determines the ability of the FEG6 to participate in the transfer and if so prov|

8.2.1.2.21y

formation content of Transfer |dentify

des an identity for

Table 8 lists the service elements within the Transfer Identify information flow. The column headed "Request” indicates which
of these service elements are mandatory (M) and which are optional (O) in a Transfer Identify request/indication information
flow. The column headed "Confirm" indicates which of these service elements are mandatory (M) and which are optional (O) in
a Transfer |dentify response/confirmation information flow.

© ISO/IEC 2
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Service element Q
connection, when

Service element R

Service element T
the reason for rej
addressed FE6 is

8.2.1.3 Transfer

8.2.1.3.1 Meaning of Transfer Abandon

This unconfirmed

8.2.1.3.2 Informa
None.

8.2.1.4 Transfer

8.2.1.4.1 Meaning of Transfer Initiate

This confirmed in

the information which was provided to FE5 by FE6 in the Transfer |dentify Response.

8.2.1.4.2 Informa

Table 9 liststhe &
of these service €
flow. The column
aTransfer Initiate

:2003(E)

Table 8 - Content of Transfer |dentify

Service element Request Confirm
Call Identity (CID) - O (NOTE)
Rerouteing Number (RN) - O (NOTE)
Transfer Identity Result (TIDR) - M
NOTE - Mandatory if request accepted.

3 S S
t arrives at FE6, with the secondary call.

Dshatcontar a

U
N shall contain a number which will enable the new connection to be routed to FEG.

ection. Rejection may occur if rerouteing is not supported. An indication of acceptance meg
le to participate in the transfer and that it is awaiting completion.

Abandon

information flow indicates that the transfer by rerouteing isto be aborted.

tion content of Transfer Abandon

Initiate
ormation flow determines the ability of the FETto participate in the transfer and, if so, to set up

fion content of Transfer Initiate

brvice elements within the Transferqitiate information flow. The column headed "Request” indi
ements are mandatory (M) and which are optional (O) in a Transfer Initiate request/indication
headed " Confirm" indicates which of these service elements are mandatory (M) and which are opt|
response/confirmation information flow.

Table9 - Content of Transfer Initiate

fiate the new

IDR shall contain the result of the transfer identify request, and if it indicates rejection;-then it shall identify

Ins that the

a call using

Cates which

nformation
ona (O) in

Service element Request Confirm
Call Identity (CID) M -
Rerquteing Number (RN) M -
Transfer Initiate Result (TINR) - M

Service elements CID and RN are as described for the "Transfer Identify" information flow across relationship rx.

Service element TINR shall contain the result of the transfer initiate request, and if it indicates rejection, then it shall identify
the reason for regjection. Rejection may occur if rerouteing is not supported at FE7 or if the new connection cannot be
established, e.g. because of congestion.

8.2.1.5 Transfer Setup
8.2.1.5.1 M eaning of Transfer Setup

This confirmed flow is associated with a "basic call" Setup Information flow for the transferred call using the Rerouteing
Number (RN) supplied originally by FE6 as the Called Number. In addition it contains the Call Identity (CID) of the secondary
call, as originally supplied by FE6, which is used to associate the new call with the secondary call at FE6. If the transfer is an
alerting transfer then the response is not associated with the corresponding basic call setup response but with the basic al
(Alerting) report.
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8.2.1.5.2 Information content of Transfer Setup

Table 10 lists the service elements within the Transfer Setup information flow. The column headed "Request” indicates which
of these service elements are mandatory (M) and which are optional (O) in a Transfer Setup request/indication information
flow. The column headed "Confirm" indicates which of these service elements are mandatory (M) and which are optional (O) in
a Transfer Setup response/confirmation information flow.

Table 10 - Content of Transfer Setup

Service element Request Confirm
Alerting Indication (Al) - O (NOTE)
Call History (CH) (0] (0]
Cadll Identity (CID) M -
Connected Name ) @]
Connected Number (CN) (0] O(NOTE)

NOTE - CN and Al are mutually exclusive. Al may only be included in the case of an
alerting transfer. CN may only be included in the case of an answered\transfer.

Service elgment CID shall be defined as for the " Transfer Identify” informationdtew across relationship rx.
Elements GN and CH shall be as defined in I SO/IEC 11574.

Element Al shall contain User C's number and restriction details if UserC's number is known.

Element Connected Name shall comprise the elements of information flow INFORM3 of 1SO/IEC 13864.

8.2.1.6 Trfansfer Notify
7.2.1.4 shall apply.

8.2.1.7 Tdrminal Details
7.2.1.5 shall apply.

8.2.2 Rdlationship of information flowstobasic call information flows
None of th¢ information flows of transferby.rerouteing are related to any basic call flows.

8.23 EXamplesof information flow Sequences

Below areexamples of typical .seguences of information flows. In addition to providing signalling procedures in support of
these sequgnces, a stage 3 standard shall also cover other sequences arising from error situations, interactigns with basic call,
interactions with other supplementary services, different topologies, etc.

In the figufes, SS-CT dnfermation flows are represented by solid arrows and basic call information flows pre represented by
broken arrpws. An.€ellipse embracing two information flows indicates that the two information flows occur simultaneously.
Within a cglumnrepresenting an SS-CT functional entity, the numbers refer to functional entity actions listed|in 8.3.
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8.2.3.1 Successful Call Transfer (answered)
Figure 12 shows the information flow sequence for normal operation of SS-CT when User C has answered.

ru
rz
ry
T / /\ LI >_\ TA LY
y— — ( FE7 FE1 FES FE6 FE4
CCA | userB | CC CCA [ User A CC CC | user G-|'CCA
Transfer Invoke
101 W 501
Transfer Identify
req/ind I 601
Transfer(ldentify
502
Transfer Initiate resp/cim
701 |- ,
reqg/ind
Transfer Setup
A reg/ind » 602
Transfer Notify
—_ .~ Situp_ | req/ind 401
req/ind
Transfer Setup
702 |-
resp/cfm
i Setup
Transfer Notify 2l o o e e e e —
A01 roqfind resp/cfm
Transfer Initiate
resp/cfm » 503
Transfer Invoke
102 resp/cfm
TETMTat DeTats | 4UL
reqg/ind

Figure 12 - Information Flow Sequence - Normal Operation of SS-CT
(User C answered)

The Terminal Details flow is optional. If it occurs it may occur in either or both directions and is initiated on receipt of a
Transfer Notify containing element Terminal Details Request.
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8.2.3.2 Successful Call Transfer (alerting)
Figure 13 shows the information flow sequence for normal operation of SS-CT when User C is being aerted.

| SO/ EC 13865:2003(E)

ru
rz
ry
rt rr X rt
FE4 - FE7 FE1 FE5 FEG6 FE4
CCA | userB | CC CCA |UserA | CC cc | userelcca
Transfer Invoke
101 reg/ind 501
Transfer Identify,
req/ind 601
Trahsfer |dentify
502
Transfer Initiate resp/cfm
701 |- .
reg/ind
Transfer Setup
req/ind | 602
Transfer Notify
—_ R N SitUp_ reg/ind 401
reg/ind
Transfer Setup
702 | - N
resp/cfm
Transfer Notify <_ Report
401 req/ind reg/ind
Transfer Initiate
resp/cfm » 503
| Transfer Invoke
102 resp/cfm
Terminal Details
) | 401
reg/ind
Set
Transfer Notify | 703 - - — — - - — — _ocup,
resp/cfm
401 reg/ind

Figure 13 - Information Flow Sequence - Normal Operation of SS-CT
(User C alerting)

The Terminal Details flow is optional. If it occursit isinitiated on any receipt of Transfer Notify containing element Terminal

Details.
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