INTERNATIONAL ISO/IEC
STANDARD 15428

First edition
1999-11-01

Information technology —
Telecommunications and information
exchange between systems — Private
Integrated Services Network —
Specification, functional model and
information flows&~— Wireless Terminal
Location Registration supplementary
service and.\Wireless Terminal Information
Exchange-@additional network feature

Technologies de l'information — Télécommunications et échange
d'information entre systémes — Réseau privé a intégration dg services —
Spétification, modele fonctionnel et flux d'information — Ser\ice
sdpplémentaire d'enregistrement de localisation de terminal gans fil et
caractéristiques de réseau additionnelles pour I'échange d'information de
terminal sans fil

Reference number
ISO/IEC 15428:1999(E)



https://iecnorm.com/api/?name=019b20cb50531b4629bb4520111e66cb

ISO/IEC 15428:1999(E)

Contents

[0 (=317 ] (o iii
L) (oo [T 103 4o} o 1R iv
L S OO I . ittt oo e e e e e ee ettt et e eeEhah e —————— 1111111111 e e e e ettt eeerebnn e as 1

4 Definitions...
4.1 Extd
4.2 Othd

5 List of acron

6 SS-WTLR stRge 1 SPeCfiCatioN........c.uuveiieiiiiiiiiie e B T e e | 3
S0 I 1= T o] o) o Y AN OSSPPP BUPREPR 3
G e 0T (=T [N ] £ OO PU RPN 74 SRR PUPRRPURI SUPPRP 3
6.3 Interfaction with other supplementary services and ANFS........ccceee @3N e ee e ssmmee e eeeeens 4
6.4 INtenworking CONSIAEIAtIONS. .......ccvvieeeeeeiieiiciiiiireeireeeeeee e e e e e s s s e s e et et eeeee e e e s s s 2222 e e e e eee s 6
6.5 OVE[AII SDL.....uveiiiiiiie e et et e 6

7 ANF-WTINFP stage 1 SpecCifiCation...........coocccuviiiiiiiiieiiiinieeeieennsee ol e 6
4 1= X 4] o] 1o o PR, S PR PSRTUUPPPPRN SUPRRPRI 6
2 o (o0 (=0 [ (T S TP PRRTSUPUPPPN BUPRRPRR 7
7.3 Inte:ﬁ/ction with other supplementary services and ANES............cccoieiiieiiiieieeeeeeeece e
7.4 INtenWOrKing CONSIAEIALIONS. .....ciiiiiiieeieei ittt et e e e e ettt e e e e e e e e e e e e e st 22222 e e e a0 e 8
FAS IO V=] =1 IS B PR URRTRTTUN SUPPRTR 8

8 SS-WTLR StRge 2 SPECITICALION. ....cciiiiiiiiieii it i ettt ettt e e e s esmneee e e e e s s snnnnees | e sinnes 9
8.1 FUNGLIONAI MOUEI ... T e emmemmmmrenme e s 9
8.2 INfONMALION TIOWS......eiiiiiii ettt i ettt e e e e n e semme e e nmee s nne e e snnee e rreeens 10

8.3 FUNGtioNAl ENLItY ACHONS ....vvviiiiiie e ettt e e e e e e e e e e s e s s s s eeeeeeeeeeeeesssmmmmmnnmeemenssnssnnnes fereennns 16

8.4 Fungtional entity DENAVIOUN ..ok i e e e e e e e e e e e e e e e s smmmmmeneeeeensssseesdheeeeees 18

8.5 Allogation of functional entities t0-physical eqUIPMENt..........ccceeiiiiiiiciiiiiir e ceeeeeeeees e 23

8.6 INtEMWOrKING CONSIAEIALIONS ... uuuireeieiiiieee e e e e e s s e s sttt e e e e e e ae e e e s e s ssssaaatateeeeeeee s s s 55 s e s e eeeees 23
9 ANF-WTINFP Stage 2 SPECIHICAION. .......cciiuurreiieiiiiiiii ettt et e e s e e e s 24

9.1 Fung¢tional model
9.2 Inforimation flows

9.3 FUNgtional eNtityaCHIONS ........oiiiiiiieei ittt e e e e e e e e e e e e e e e e e e e s emmmmmmmmeemeessnsennees feneiee 26
9.4 Fungtional etity’ DENAVIOUL ..........coiiiiiiiiii e emmmmmeeeeeeeese s eeeedheee e 26
9.5 Allogation.af-functional entities to physical equipmMeNt...........ccccooiiiiiiiiiiiieieeeeeeee s e 28
9.6 INteWOrKiNg CONSIAEIALIONS. .....cciitiiiiie ittt ettt e e st s st 22+ e 28
Annex A(inf0||||ativc)UQC| igentiffers——m——m—m—m/"//—/mmmmmmmmm 0 / / e e e e 29

© ISO/IEC 1999
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any formyanégren electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.
ISO/IEC Copyright Officee Case postale 56 CH-1211 Geneve 20 Switzerland
Printed in Switzerland


https://iecnorm.com/api/?name=019b20cb50531b4629bb4520111e66cb

© ISO/IEC ISO/IEC 15428:1999(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form th
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in tt
development of International Standards through technical committees established by the respective organization to deal \
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Othel
international organizations, governmental and non-governmental, in liaison with 1ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field , ISO/IEC JTC 1. Draf
Internationa| " voting. Publination as
International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 15428 was prepared by Joint Technical Committee ISO/IECIIfB@Yigtion technology
Subcommittee SC @,elecommunications and information exchange between systems

Annex A of this International Standard is for information only.
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Introduction

This International Standard is one of a series of International Standards defining services and signalling protocolstapplicable
Private Integrated Services Networks (PISNs). The series uses ISDN concepts as developed by ITU-T and conforms to th:
framework of International Standards for Open Systems Interconnection as defined by ISO/IEC.

This particular International Standard specifies the WTLR supplementary service.
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Information technology — Telecommunications and information exchange between
systems — Private Integrated Services Network — Specification, functional model
and information flows — Wireless Terminal Location Registration supplementary
service and Wireless Terminal Information Exchange additional network feature

1

This Intern

Scope

ional Standard specifies the Wireless Terminal Location Registration supplementary-se

Wireless Tegrminal Information Exchange additional network feature (ANF-WTINFO), which .are app
services sugported by Private Integrated Services Networks (PISN). Basic services are specified in |9

The Wirelegs Terminal Location Registration Supplementary Service (SS-WTLR) enables a WTN
de-register from, the current location within the PISN. The ability to register at different-locations in th
enables thel WTM user to maintain the provided services (including the ability to.make and receive

points. De-

services (in¢luding the receipt of incoming calls).

The Informdtion Exchange Additional Network Feature (ANF-WTINFO):allows to exchange informati
between thg Home Data Base and the Visitor Data Base.

Supplemen
described in
SS-WTLR 4
PISNs. The
information

2

In order to
equipment K
feature spe
required to
relevant to t

Confor

3
The followir

Norma

gistration is used to inform the PISN that the WTM user is temperarily unable to m

ry service and additional network feature specifications are produced in three stages
CCITT Recommendation 1.130. This International{Standard contains the stage 1 and

rvice (SS-WTLR) and t
licable to various basic
SO/IEC 11574.

I user to register at, |
e PISN at tiiffesent

calls) at different acce
pke use of the provide

on about a WTLR usel

, according to the met
stage 2 specifications

nd ANF-WTINFO. The stage 1 specification (clause 6 and 7) specifies the service/feature as seen by users

stage 2 specification (clause 8 and 9) identifies the functional entities involved in th
lows between them.

nance

conform to this International Stendard, a stage 3 International Standard shall specify
ehaviour that are capable of being used in a PISN which supports the supplementary sq
Lified in this International -Standard. This means that, to claim conformance, a stage 3
be adequate for the support of those aspects of clause 6 and 7 (stage 1) and clause
he interface or equipment to which the stage 3 International Standard applies.

ive references

g normative-documents contain provisions which, through reference in this text, cons

Internationa

Standard. For dated references, subsequent amendments to, or revisions of, any of theg

P service/feature and

signalling protocols a
rvice or additional netv
International Standart
D and 9 (stage 2) whic

titute provisions of thi
e publications.do not a

However, parties-te agreements based on this International Standard are encouraged to investigat¢ the possibility of appl
the most regent editions of the normative documents indicated below. For undated references, the latest edition of the norme
document referréd to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC 11571:1994information technology - Telecommunications and information exchange between systems - Numberin
and sub-addressing in private integrated services networks.

ISO/IEC 11574:1994|nformation technology - Telecommunications and information exchange between systems - Privat
Integrated Services Network - Circuit-mode 64 kbit/s bearer services - Service description, functional capabilities an
information flows.

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

ISO/IEC 15432:1999|nformation technology - Telecommunications and information exchange between systems - Privat
Integrated Services Network — Specification, functional model and information flows - Wireless Terminal Authenticatio
supplementary services (WTAT and WTAN).

ITU-T Rec. 1.112:1993yocabulary of terms for ISDNs.
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CCITT Rec. 1.130:1988Method for the characterization of telecommunication services supported by an ISDN and network
capabilities of an ISDN (Blue Book).

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

ITU-T Rec. Z.100:1993Specification and Description Language.

4

Definitions

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

4.1 External definitions

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

— Authentication (ISO/IEC 15432)

— Basic servite (ITU-T Rec. 1.210)

— PISN number (ISO/IEC 11571)

— Private Intdgrated Services Network (PISN) (ISO/IEC 11579-1)
— Private Intggrated Services Network Exchange (PINX) (ISO/IEC 11579-1)
— Service (ITU-T Rec. 1.112)

— Signalling (ITU-T Rec. 1.112)

— Supplementary Service (ITU-T Rec. 1.210)

— User (ISO/IEC 11574)

4.2 Other defjnitions

Additional Net
directly to a PI

Directory PINX:

another type o

Fixed part (FH
include one o
interfaces to th

Home Data B4
stored.

Home PINX: T]

Location Area
location registr

Network Assig

vork Feature (ANF): A capability, over and abovel that of a basic service, provided by a PISN, but not

SN user.

identity indicating the same WTM user.

): A physical grouping of some or all;of the fixed component parts of a mobile radio 3
more radio equipments attached to ‘an antenna system. It could also include commag
e PINX.

se (HDB):The data base in-vihich the current location and all associated parameters of

he PINX which has ditect access to the HDB entry for a particular WTM user.

(LA): The coverage area in which a wireless terminal may receive and make calls 4
ation.

ned Identity(NAI): A temporary identity assigned by the PISN to a WTM user. This identit
humbetsufficient to identify the PINX assigning the NAI; and

identity valid while the user is registered.

A PINX which provides a mapping functioh to a WTM user's PISN number or pernpanent identity from

ystem. These would
n control functions an

A wireless terminal are

s a result of a single

y comprises:

The body or its representative responsible for arranging the service with the service pro

vider.

Service profile: The specific collection of PISN services and service options which a PISN user can utilize.

Visitor Area (VA): The area covered by a single VDB.

Visitor Data Base (VDB): The data base in which all relevant parameters concerning a wireless terminal are stored for as long
as the terminal is located in an area controlled by that data base.

Visitor PINX: The PINX which is serving a WTM user in a visitor area.

Wireless Terminal Mobility (WTM): The ability of a wireless terminal to be in continuous motion whilst accessing and using
the telecommunication services offered by the PISN, as well as the capability of the network to keep track of the Ideation of t
wireless terminal within the coverage area of the radio system used.

WTLR user: The user of Supplementary Service "Wireless Terminal Location Registration" (SS-WTLR).

WTM informati

on: The information for a WTM user managed by a VDB.
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WTM user: The user of a WTM supplementary service.
WTM user’s identity: An identifier which is used to identify a WTM user.

5  List of acronyms
ANF Additional Network Feature
CcC Call Control (functional entity)

CCA Call Control Agent (functional entity)

FE Functional Entity
FEA Functional Entity Action

FP Fi

ed Part

HDB Hg

me Data Base

ISDN Infegrated Services Digital Network

LA Lo
NAI N[
PINX Pr

Cation Area
twork Assigned Identity

vate Integrated Services Network Exchange

PISN Ptivate Integrated Services Network

SDL Sy
ss s
VA Vi
VDB Vi
WTM W

6  SS-WT

6.1 DescriItion

6.1.1Gener

SS-WTLR n
calls can be
enables a W\

The network
reasons, a (]

SS-WTLR
completing

6.1.2 Qualifi

ecification and Description Language
ipplementary Service

itor Area

itor Data Base

reless Terminal Mobility

LR stage 1 specification

| description

hakes the location of a WM user known to the PISN. By updating location information
routed to a WTM user, and the WTM user can access the PISN services from the currer
TM user to inform the'RISN that the current location area is no longer to be used to make

may allow the WTM user to perform location registration using a permanent identifier. A
rocedure supporting the use of temporary identifiers may be used.

ay use an‘authentication procedure in order to validate the identity provided by the WTN
he location registration.

Cations on applicability to telecommunication services

in the PISN, incoming
t location area. WTLR
e and receive calls.

[ternatively, for security

!l user to the PISN befc

This supplementary service is applicable to all basic services defined in ISO/IFC 11574 |

6.2 Procedure

6.2.1Provisi

on/withdrawal

SS-WTLR shall be provided by arrangement with the PISN authority. SS-WTLR shall be withdrawn on user request or fi
service provider reasons.

6.2.2Normal procedures

6.2.2.1 Activation/deactivation/registration/interrogation

SS-WTLR shall be activated on provision and deactivated on withdrawal.

Interrogation and registration are not applicable to this supplementary service.
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6.2.2.2 Invocation and operation

The following procedures apply on the basis of individual basic services. On invocation, a unique identification and optionally
an indication of the affected basic services shall be provided to the network.

SS-WTLR shall be invoked to register a WTM user's current location area either when the location area has changed o
following a period of de-registration.

Location registration shall cause the PISN to register the WTM user at the current location area for the indicated lessic servic
The location information at the previously visited location area shall be deleted for these basic services, which araidentical
the newly and the previously visited location. When the procedures are completed, the location registration is confirmed to the
WTM user. As the result of a location registration, the PISN may assign a temporary identity to the WTM user. This identity
may be stored by the WTM user and used for identification in a subsequent location registration. The identity is valid until a
new location registration has successfully completed and shall be sufficient to access information specific to the WTM user at

the previous visitor area from any location area within the PISN.

SS-WTLR may
use of the ser

NOTE:

Location de-re
registration ag

be invoked to de-register a WTM user when the WTM user decides not to use the seryi
ices provided by the PISN.

The decision to invoke de-registration can be either explicit (e.g. by switching*off a
implicit (e.g. by detecting that the wireless terminal is out of range).

gistration shall cause the PISN to treat the WTM user as unavailable Until the WTM
hin.

6.2.3Exceptional procedures

6.2.3.1  Acti
Not applicable

6.2.3.2 Invo|

ration/deactivation/registration/interrogation

cation and operation

Location registration shall be rejected under, at least, the following eircumstances:

user ide
WTM ug
WTM ug
location

An indication g
The rejection @

If the reason f
invoked again
Location de-re
6.3 Interactio

Interactions wi

ntity not known;

er not permitted to register in the current laeation area;

er failed authentication;

registration temporarily not possible.

f the reason for rejection shall be sent to the WTM user.

ause "WTM user failed authefitication" is only applicable if authentication is supported.

Dr rejection is "User identity not known" and the identity used was a temporary identifig
sing the WTM user's,permanent identity.

pistration shall be fejected if the WTM user was not registered at that location area.
N with other supptementary services and ANFs

h other supplementary services and ANFs for which PISN International Standards were

publication of this International Standard are specified below.

6.3.1Calling Li

he Adentification Presentation (SS-CLIP)

No Interaction

ice or is unable to make

wireless terminal) or

iser performs location

er, SS-WTLR may be

available at the time of

6.3.2Connected Line Identification Presentation (SS-COLP)

No interaction

6.3.3 Calling/Connected Line Identification Restriction (SS-CLIR)

No interaction

6.3.4 Calling Name Identification Presentation (SS-CNIP)

No Interaction

6.3.5 Connected Name Identification Presentation (SS-CONP)

No interaction
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6.3.6 Calling

ISO/IEC 15428:1999(E)

/Connected Name ldentification Restriction (SS-CNIR)

No interaction
6.3.7 Completion of Calls to Busy Subscriber (SS-CCBS)
If the WTM user is either the served user or the called user in a call completion attempt, the following interactiongyshall app

Location registration may cause call completion to be cancelled.

If the WTM user de-registers, an existing call completion request shall be cancelled. Invocation of call completion on a d
registered WTM user shall be rejected.

6.3.8 Completion of Calls on No Reply (SS-CCNR)

If the WTM user is either the served user or the called user in a call completion attempt, the following interactiondyshall app

Location reg

istration may callse call (‘nmplprinn to be cancelled

If the WTM |user de-registers, an existing call completion request shall be cancelled. Invocationyof|call completion on a d
registered WTM user shall be rejected.

6.3.9Call Trpnsfer (SS-CT)

No interactign

6.3.10  Chll Forwarding Unconditional (SS-CFU)

No interactign

6.3.11  Cpll Forwarding Busy (SS-CFB)

No interactign

6.3.12  Cpll Forwarding No Reply (SS-CFNR)

No interactign

6.3.13  Cpll Deflection (SS-CD)

No interactign

6.3.14  Path Replacement (ANF-PR)

No interactign

6.3.15  Chll Offer (SS-CO)

No interactign

6.3.16  Chll Intrusion (SS-CI)

No interactign

6.3.17  Dp Not Disturb (SS-DND)

No interactign

6.3.18 Dp Not Distdrb Override (SS-DNDO)

No interactign

6.3.19 Adviceof Charge (SS-AOC)

No interaction

6.3.20  Recall (SS-RE)

No interaction

6.3.21  Wireless terminal information exchange (ANF-WTINFO)
SS-WTLR may cause the invocation of ANF-WTINFO.
6.3.22  Wireless terminal incoming call (ANF-WTMI)

An incoming call may be rejected if it occurs between the invocation and completion of the SS-WTLR procedures or if th
incoming call occurs during a period of de-registration.


https://iecnorm.com/api/?name=019b20cb50531b4629bb4520111e66cb

ISO/IEC 15428:1999(E) © ISO/IEC

6.3.23  Wireless terminal outgoing call (ANF-WTMO)

An outgoing call may be rejected if attempted between the invocation and completion of the SS-WTLR procedures or if the
outgoing call occurs during a period of de-registration.

6.3.24  Authentication of wireless terminal (SS-WTAT)
SS-WTLR may cause the invocation of SS-WTAT.

6.3.25  Authentication of network (SS-WTAN)

No interaction

6.3.26  Message waiting indication (SS-MWI)

Message waiting indications may be forwarded to the new location.

6.4 Interworkjng considerations

Not applicable
6.5 Overall SpL

Figure 1 contdins the dynamic description of SS-WTLR using the Specification and Description Langliage (SDL) defined in
ITU-T Rec. Z.100. The SDL process represents the behaviour of the PISN in providing SS-WTLR.

Input signals ffom the right represent primitives from the served user. Output signals, to the right repfesent primitives to the

served user.
SS-WTLR
( Idle

Location Location
Registration Deregistration
No No
Acceptable WTM user
5 registered
’ ~2
Yes Yes
Update Update
Location Location
Information Information
Location Location
Registration Deregistration
Response Response

SS-WTLR
Idle

Figure 1: SS-WTLR, overall SDL diagram

7 ANF-WTINFO stage 1 specification
7.1 Description
7.1.1 General description

The ANF-WTINFO enables the exchange of information about a WTLR user between the Home Data Base and the Visitor
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Data Base.

ISO/IEC 15428:1999(E)

The information transfer may occur at any time.

7.1.2 Qualifications on applicability to telecommunication services

Not applicable.

7.2 Procedure

7.2.1 Provision/withdrawal
ANF-WTINFO shall be provided by arrangement with the PISN authority.

7.2.2 Normal procedures

7.2.2.1

Activation/deactivation/registration/interrogation

ANF-WTINR
7.2.2.2

ANF-WTINR
information

7.2.3 EXce
7231 A
Not applical
7232 |
Not applical
7.3

Interactions

n

n

Interac

publication ¢f this International Standard are specified below

7.3.1 Calli
No Interacti
7.3.2 Con

No interaction

7.3.3 Calli

No interaction

7.3.4 Calli
No Interacti
7.3.5 Con

No interaction

7.3.6 Call

U shall be permanently activated. Interrogaton and registration are not applicanle.
vocation and operation

O may be invoked at any time, e.g. to initiate a check of the current loeation infq
hbout a WTLR user from the HDB to the VDB.

ptional procedures

Ctivation/deactivation/registration/interrogation

e.

\vocation and operation

e.
tion with other supplementary services and ANFs

with other supplementary services and ANFs for.which PISN International Standards we

hg Line Identification Presentation (SS-CLIP)
DN
hected Line Identification Presentatien' (SS-COLP)

hg/Connected Line Identification Restriction (SS-CLIR)
hg Name ldentification Presentation (SS-CNIP)
bn

hected Name-ldentification Presentation (SS-CONP)

hg/Connected Name Identification Restriction (SS-CNIR)

No interaction

7.3.7 Completion of Calls to Busy Subscriber (SS-CCBS)
No interaction
7.3.8 Completion of Calls on No Reply (SS-CCNR)

No interaction

7.3.9 Call

Transfer (SS-CT)

No interaction

7.3.10

Call Forwarding Unconditional (SS-CFU)

No interaction

rmation or to transfer

re available at the time
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7.3.11  Call Forwarding Busy (SS-CFB)

No interaction

7.3.12  Call Forwarding No Reply (SS-CFNR)
No interaction

7.3.13  Call Deflection (SS-CD)

No interaction

7.3.14  Path Replacement (ANF-PR)

No interaction

7.3.15  Call Offer (SS-CO)

No interaction
7.3.16  Call{intrusion (SS-CI)
No interaction
7.3.17 Do Not Disturb (SS-DND)
No interaction
7.3.18 Do Not Disturb Override (SS-DNDO)
No interaction
7.3.19  Advice of Charge (SS-AOC)
No interaction
7.3.20 Recall (SS-RE)
No interaction
7.3.21  Wirgless Terminal Location Registration (SS-WTLR)
SS-WTLR may cause the invocation of ANF-WTINFO.

7.3.22  Incoming WTM Call Handling (ANF-WTMH)

No interaction
7.3.23  Outgoing WTM Call Handling (ANF-WTMO)
No interaction
7.3.24  Authentication of wireless-terminal (SS-WTAT)

No interaction
7.3.25  Authentication of‘network (SS-WTAN)
No interaction

7.4 Interwork|ng,considerations

Not applicable
7.5 Overall SDL

Figure 2 contains the dynamic description of ANF-WTINFO using the Specification and Description Language (SDL) defined
in ITU-T Rec. Z.100. The SDL process represents the behaviour of the PISN in providing SS-WTLR.

Input signals from the right represent primitives from the ANF-WTINFO user. Output signals to the right represent primitives
to the ANF-WTINFO user.
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ANF-WTINFO
Idle

Info
Request

Yes
Info

available
2

No

ISO/IEC 15428:1999(E)

Transfer/Access
Information

—
Info

Response

L

ANF-WTINFO
Idle

Figure 2: ANF-WTINFO;,oyerall SDL diagram

LR stage 2 specification

nal model

tional model description

al model shall comprise the fellowing Functional Entities (FES):

bd user agent;

function control;
function control;

DB function control;
erved user agent;
fication mapping entity.

g functional relationships shall exist between these FEs:
pen FE1 and FE2;

en.FE2 and FE3;

between FE3 and FE4, between FE4 and FE5 and between FE2 and FE5;

© ISO/IEC

8 SS-WT
8.1 Functig
8.1.1 Fun
The functiory
FE1: Serve
FE2: VDB
FE3: HDB
FE4: Old \
FE5: Old s
FEG6: Ident
The followin
ra: betwsg
rb: betw
rc:

rd:

between FE2 and FEB6.

Figure 3 shows these FEs and relationships.
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Figure 3: Functional model for SS-WTLR

8.1.2 Description of functional entities

8.1.2.1

Served user agent, FE1

This FE detect]
NOTE:

8.1.2.2 VDH

This FE is res
inserting an ef
registers to a @

8.1.2.3 HDH

This FE regist
location.

8.1.24 Old
This FE is the

that is no longer required.

8.1.25 Old
This FE is the

longer requiredl.
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served user agent, FES

served user agent at the previously visited location and is responsible for the release

tification mapping entity, FE6
rts an identity supplied by.the WTM user for location registration to the WTM user's PISN
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htionship with the-basic service.

n flows

bn of infarmation flows

5ting the service elements in information flows, the column headed "Request” indicates

VTLR is out of scope

bonsible for the maintenance of WTM information while the WTM usér jis registered at §he visited location by

when the WTM user
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8.2.1.1

L-REG

L-REG is a confirmed information flow across relationship ra from FE1 to FE2 which is used to cause FE2 to perform a

location registr
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Table 1: Contents of L-REG

Service elements Allowed values Request Confirm
WTM user's identity All forms as described in annex A M
Basic Service Indicator Specific service or ‘all services’ O (note 1)
WTM user's new NAI NAI, form d) as described in annex A O (note 2)
Result Accepted or rejected M
Cause of rejection - User identity not known O (note 3)

- WTM user not permitted to register
the current LA

- WTM user failed authentication

- Location registration temporarily not

n

possible
NOTE 1: Omission means ‘all services'.
NOTE 2: The new NAI shall be provided if NAI assignment is implemented.
NOTE 3: This service element shall only be included in cases of rejection.

8.2.1.2 L{DREG

L-DREG is & confirmed information flow across relationship ra from FE1 to FE2 which'is used to perform a de-registration ¢
the WTM uder from the current location.

Table 2: Contents of L-DREG

Service elements Allowed values Request Confirm
WTM (ser's identity All forms as described in apnex’A M
Basic $ervice Indicator Specific service or ‘all services’ O (note)
Result Accepted or Rejected M
NOTE: Omission means ‘all services’.

8.21.3 LPC-DREG

LOC-DREG]is a confirmed information flow across relationship rb from FE2 to FE3 which is used to perform a de-registratio
of the WTM|user from the current location.

Table 3: Contents of LOC-DREG

Service elements Allowed values | Request Confirm
WTM (ser's identity Permanent identity form a) or b) as described in M
annex A
Basic $ervice Indicator Specific service or ‘all services’ O (note)
Result Accepted or Rejected M
NOTE: Omission means ‘all services'.

8.2.1.4 LOC-DEL

LOC-DEL is a confirmed information flow across relationship rc from FE3 to FE4, or from FE2 or FE4 to FE5 which is used tc
request the release of resources allocated to a WTM user.

Table 4: Contents of LOC-DEL

Service elements Allowed values | Request Confirm
WTM user's identity Permanent identity form a) or b) as described in M
annex A
Basic Service Indicator Specific service or ‘all services’ O (note)
Result Accepted or Rejected M
NOTE: Omission means ‘all services’.

11
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8.2.1.5

LOC-UPD
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LOC-UPD is a confirmed information flow across relationship rb from FE2 to FE3 which is used to request an update of the

location inform

ation in FE3 for a WTM user.
Table 5: Contents of LOC-UPD

Service elements Allowed values | Request Confirm
WTM user's identity Permanent identity form a) or b) as describedl in M
annex A
Basic Service Indicator Specific service or ‘all services’ O (note 1)
Visitor PINX PISN number M
Result Accepted or Rejected M
Cause of rejection - User identity not known O (note 2)
- WTM user not permitted to reqister in the
current LA
NQTE 1: Omission means ‘all services’.
NJTE 2: This service element shall only be included in cases of rejection.
8.2.1.6 PISN-ENQ
PISN-ENQ is a confirmed information flow across relationship rd from FE2 to FE6 which'is a request fgr the PISN number or

permanent ide

ntity of a WTM user identified by an NAL.
Table 6: Contents of PISN-ENQ

Service elements Allowed values Request Confirm
WTM user's temporary identity NAI (see annex A) M
WTM uselr's identity Permanent identity form a) 0rb) (see annex A) O (note)
Result Accepted or Rejected M
NQTE: Mandatory if the request is accepted,
8.2.2 Relationship of information flows to basic call information flows

All information
8.2.3 Examp

A stage 3 Int
sequences sp¢
situations, inte

Within a colum

flows are independent of basic call flows:
es of information flow sequences

brnational Standard for SS-WTLR shall provide signalling procedures in support of
pcified below. In addition, signalling procedures should be provided to cover other sequ

Functiond) entity actions. The following abbreviations are used:

bquest
dication

Esponse

bRfirmation

ractions with basic call, interactions with other supplementary services, different topologie

n representing an SS-WTLR functional entity, the numbers refer to functional entity actior

the information flow
ences arising from errc
s, etc..

s listed in 8.3

req ré
ind in
resp r
conf o
8.2.31

Location Registration to a new VA without identity enquiry

Figure 4 shows the information flow for a location registration to a new visitor area when the WTM user's permanent identity is

not enquired fr

12

om FEB6, because it is e.g. provided by FE1 or not needed.
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rd
FEL T TRy NI e TR R ) PR
101 L-REG
req/ind 201| LOC-UPD )
req/ind
Loc-upp 391 | oc.pEL
L-REG 202 resp/conf reqfind 401| LOC-DEL
102 resp/conf req/ind
LoC-DEL | 901
LOC-DEL | 402 resp/conf
303 resp/conf
NOTEf Authentication procedures can be activated as part of FEA-201 before allowing the registrltion to take effect.

Figure 4: Location registration to a new VA without identity enquiry
8.2.3.2  Logcation registration to a new VA when using identity enquiry

Figure 5 shpws the information flow for a location registration to a new visitor @area when an enquiry of the WTM user’
permanent igdentity is performed.

rd
@ FE6
ra rb rc rc
101 L-REG

PISN-EN

req/ind 201 ind Q
reg/in
PISN-ENQ 601
resp/conf

203 LOC-UPD
/ind

L?CTJPD 3011 LocpEL

L-REG .

202 ™ respiconf req/ind 401| OCDEL
102 resp/conf req/ind 501
LOC-DEL
LOC-DEL
402 resp/conf
303 resp/conf
NOTH Authentication procedures can be activated as part of FEA-203 before allowing the registration to take effect.

Figure 5: Location registration to a new VA when using identity enquiry
8.2.3.3  Location registration within the same VA

Figure 6 shawsthe information flow for a location registration within the current visitor area |

13
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rd
. ra v rb o re o rc . 35/6
101| L-REG
req/ind
LREG |29 Loc-pEL
102 resp/conf req/ind
Loc-peL |°%
209 resp/conf
Figure 6: Location registration within the current VA
8.2.3.4  Location de-registration
Figure 7 shows the information flow for a location de-registration.
rd

@ ok
ra rb re L rc a .

— — — 1

103|| L-DREG
req/ind 204| LOC-DREGy]

reqfind 7|
LOC-DREG
L-DREG |207 resp/conf
104 resp/conf

302

Figure 7:"Location deregistration
8.2.3.5 Location registration rejected by FE3

Figure 8 showp the information flow forsa failure in location registration using the WTM user's identity when the failure was
caused by "Uspr identity not known" or "WTM user not permitted to register in the current LA" detected by FE3.

rd
c 4
_ ra I rb L re L rc o .
101 L-REG
req/ind 201| LOC-UPD
reqfind 7
301

LUC-UFU
o L-REG 205 resp/conf

105 I~ resp/conf (rejected)
(rejected)

Figure 8: Location registration rejected by FE3
8.2.3.6  Location registration using the WTM user’s identity rejected by FE2

Figure 9 shows the information flow for a failure in location registration using the WTM user's identity. The information flow
assumes that the failure was caused by "Location registration temporarily not possible" or "WTM user failed authentication"
detected by FE2.

14
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ra

101 L-REG
req/ind
201
L-REG
105 resp/conf
(rejected)

FEG6

8.2.3.7 Location registration rejected by FE6

Figure 9: Location registration using the WTM user's identity rejected by FE2

Figure 10 shows the information flow for a failure in location registration using enquiry of the ' WTM uger’'s PISN number. The

information flow assumes that the failure was caused by "User identity not known" detected by FEG.

G

rd

8.2.3.8  Location registration using enquiry of the WTM user’'s PISN number rejected by FE2

Figure 10: Location registration rejected by FE6

T e B g e 50
01| |-REG
req/ind “ |201] PISN-ENQ
req/ind 60
ISN-ENQ 1
L-REG 206 resp/conf
1bs '~ resp/conf (rejected)
(rejected)

Figure 11 shows the information flow foria failure in location registration when using enquiry of the WTM user’'s PISN
number. The information flow assumes‘that the failure was caused by "WTM user failed authentication" detected by FE2.

ra

rc

4

203 resp/conf

101| L-REG
regfind ~ [201] PISN-ENQ
req/ind
PISN-ENQ 60f
L-REG

TOS T~ TESprConT

(rejected)

Figure 11: Location registration using enquiry of the WTM user’s PISN numberrejected by FE2

8.2.3.9

Location de-registration rejected by FE2

Figure 12 shows the information flow for a failure in location deregistration. The information flow assumes that the failur

occurred because the WTM user was not registered.
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Figure 12: Location deregistation rejected by FE2

8.2.3.10 Locdation de-registration rejected by FE3

Figure 13 shows the information flow for a failure in location deregistration. The information.flow assumg
rejected by FER.

© ISO/IEC

PRl e TR TR e TR RS RS
103| L-DREG
req/ind
204
L-DREG
106 resp/conf
(rejected)

s that the request wa

rd

8.3 Functiona
The following §
8.3.1 Functig
101 Detect 4

102 Accept

. ra . rb . rc . rc .
103 L-DREG
req/ind 204 | LOC-DREG
req/ind
Loc-DREG |302
L-DREG |208 resp/conf
106 resp/conf (rejected)
(rejected)

Figure 13> Location deregistation rejected by FE3
| entity actions
FE actions shall occur at the points indicated in the figures of 8.2.3.
nal entity actions of FE1
L request.for Tocation registration and send L-REG-request to FE2.

| -REG-confirm (accepted) from FE2. Store the WTM user's registration information (if re
nce-of location registration.

-FE6

eived) and report the

accepta

103 Detect a request for location de-registration and send L-DREG-request to FE2.

104  Accept L-DREG-confirm (accepted) from FE2. Release the resources for the WTM user.

105 Accept L-REG-confirm (rejected) from FE2. Analyse the reason for the rejection. If the reason was "User identity not
known", a temporary identifier was used and a procedure to obtain the WTM user's identity exists, get the WTM user's
identity and send L-REG-request to FE2 again. Otherwise, report the rejection of location registration.

106 Accept

L-DREG-confirm (rejected) from FE2.

8.3.2 Functional entity actions of FE2
201 Accept L-REG-indication from FE1, and test if the WTM user is already registered within this visitor area.

16
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If the WTM user is already registered, check that the WTM user can change the registration (this may optionally invok
authentication of the WTM user). If yes, update the access information in the VDB, send L-REG-response to FE
accepting the location registration and send LOC-DEL-request to FE5 if the LA has changed. If no, send L-REC
response (rejected) to FE1.

If the WTM user is not already registered, check the identity provided. If the WTM user’'s PISN number or permaner
identity is required and has not been provided, send a PISN-ENQ-request to FE6, otherwise check that the WTM u
can change the registration (this may optionally invoke authentication of the WTM user). If yes, send ¢
LOC-UPD-request to FES. If no, send L-REG-response (rejected) to FE1.

Accept LOC-UPD-confirm (accepted) from FE3. Insert an entry for the WTM user in the VDB and send L-REG-
response (accepted) to FE1.

Accept PISN-ENQ-confirm (accepted) from FE6, and read the WTM user's identity. Check that the WTM user ca

chande the registrafion (this may optionally invoke authenfication of the WTM user). IT yes, senH a LOC-UPD-request |
FE3. |f no, send L-REG-response (rejected) to FEL.
Accept L-DREG-indication from FE1, and test if the WTM user is allowed to de-register (thig may optionally invoke
autheptication of the WTM user). If yes, send LOC-DREG-request to FE3. If no, send L-DRE[G-response (rejected)
FE1.
Accept LOC-UPD-confirm (rejected) from FE3, and send L-REG-response (rejected) to FE1.
Accept PISN-ENQ-confirm (rejected) from FE6, and send L-REG-fesponse (rejected, cajuse = "User identity n
knowp") to FEL.
Accept LOC-DREG-confirm (accepted) from FE3, delete the WTM user's entry from the VDB and send L-DREG
response to FE1 accepting the location de-registration.
Accept LOC-DREG-confirm (rejected) from FE3, and send L-DREG-response (rejected) to FELL.
Accept LOC-DEL-confirm from FES5.

Fungtional entity actions of FE3

Accept LOC-UPD-indication from FE2,-and test if the WTM user may update the location infprmation. If yes, update
the logcation information in the HDB, send LOC-UPD-response (accepted) to FE2 and send LOC-DEL-request to FE
only if the VA has changed. If no, send LOC-UPD-response (rejected) to FE2.

Accept LOC-DREG indication from FE2, and check if the WTM user may de-register. If yes, [mark the WTM user a
de-registered and send LOC-DREG-response (accepted) to FE2. If no, send LOC-DREG-resppnse (rejected) to FE2.
Accept LOC-DEL-confitm from FE4.

Fungtional entityr actions of FE4

Accept LQC:DEL-indication from FE3, send LOC-DEL-request to FE5 and delete the WTM user's entry from the VDB
Accept-bOC-DEL-confirm from EE5,-and-send LOC-DE! -response-to EE3

Functional entity actions of FE5
Accept LOC-DEL-indication from FE2 or FE4, send LOC-DEL-response to FE2 or FE4 respectively and release tt

resou

rces for the WTM user.

Functional entity actions of FE6

Accept PISN-ENQ-indication from FE2, and lookup the WTM user based on the identifier provided. If the WTM usel
entry was found, get the PISN number or permanent identity, and send PISN-ENQ-response (accepted) to FE2. If
identifier did not indicate a WTM user, send PISN-ENQ-response (rejected) to FE2.

17
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8.4 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.

The direction of inputs and outputs (right or left) corresponds to the direction of messages in the flow diagrams. With the
exception of internal events, all inputs are tagged with the originating FE(s) and all outputs are tagged with the d&Stination
For each input, a reference to the FEA is indicated. The FEA referred to describes all actions until the next waiting state.

8.4.1 Behaviour of FE1
Figure 14 shows the SDL diagram for FE1.

SS-WTLR
\ Idle

Location ‘ Location ‘
FEA10 — Registration FEA103 — Deregistration
Required Required |
to FE2 | |L-REG to FE2 | |L-DREG
request request
W ait W ait
L-REG L-DREG
\ |
L-REG from FE2 L-REG from FE2
confirm ~1FEA102 confirm ~1FEA105
(accepted) (rejected)
[ |
No - -
uﬁiﬁn I(Eolﬁ:':izrlrznG —|from PE2 I(anrizrlrznG from PE2
—~Was’ No ? (accepted) FEAL04 (rejected) FEALOG
<info receivpd >— Yes
2
Yés No _~was~_ Release
< ImpID used_» resources
Store ~. for WTM user
WTM usqr I Yes
registration jnfo
No  procedure
foruser V
?
Yes
Locatior] ‘ Location ‘
Registrgtion Registration Get thdW'['M
Accepted | Rejected user's identity
SS-WTLR A SS-WTLR
Idle Idle
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Figure 14: SDL diagram for FE1
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8.4.2 Behaviour of FE2

Figure 15 shows the SDL diagrams for FE2.

ISO/IEC 15428:1999(E)

SS-WTLR
Idle
from FE1 L-REG
FEA201 indication
Yes  wTMuser No
registered
?
Yes OK to~_ No No
register <alternative 1D
G ?
s T
Reaisfer the L-REG
new inf¢rmation to FE1 response f:SL:\gSEtNQ to FE6
inthg VDB (rejected) q
L-REG .
Wait
response ——to FE1
(acdepted) PISN-ENQ )
[ |
Yes
Same LA PISN-ENQ from FE6 PISN-ENQ from FE6
confirm FEA206 confirm FEA203
(rejected) (accepted)
No %
No <
I OK to
LOC-DEL to FE5 register
request] >
Yes
. L-REG
LoG algEL response™ —{to FE1 Ir‘eocéng to FE3
(rejected) qu
LOC-DEL from FE5 SS-WTLR Wait
confirm FEA209 Idle LOC-UPD
[ |
from FE3 LOC-UPD from FE3 LOC-UPD
FEA202 contim FEA205 confim
SS-WTLR (accepted) (rejected)
Idle
Reqister the
new information
in the VDB
L-REG L-REG
to FE1 response to FE1 respohse
(accepted) (rejected)

Figure 15 (sheet 1 of 2): SDL diagram for FE2

OO VVITLIN
Idle
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SS-WTLR
Idle
from FE1 I L-DREG
FEA204 indication
Yes OK to No
dereaister
?
to FE3 LOC-DREG
request
WAIT
LOC-DREG
[ |
I(;(())n(f:i-rlr?]QEG _ |from FE3 I(;(())n(f:i-rlr?]REG _|from FE3
(acceptpd) FEAZ07 (reiected) FEA208
D¢lete
the pser's
VDH entry
L-REG L-DREG L-DREG
regponse to FE1 response —|to FE1 response to FE1
(adcepted) (reiected) (reiected)
SS-WTLR
Idle

Figure 15 (sheet 2 of 2): SDL diagram for FE2
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8.4.3 Behaviour of FE3
Figure 16 shows the SDL diagram for FE3.

SS-WTLR
Idle
[ | ‘
from FE2 LOC-UPD from FE2 LOC-DREG
FEA301 indication FEA302 indication ‘
Yes _~OK to~_ No Yes OK to No
————————————<update location ——— deregister
\?/ >
Update| the Mark
user's logation the user as
informdtion deregistered
PD LOC-DREG LOC-DREG
se [ —to FE2 response to FE2 response to FE2
ed) (accepted) (rejected)
— Yes g/l;
Same VA
2
g SS-WTLR
No Idle
LOC-DEU
request to FE4
Waljt
LOC-DPEL

LOC-UPD
LOC-DEL from FE4 response to' FE2
confirm FEA303 (rejected)

SS-WTLR
Idle

Figure 16: SDL diagram for FE3
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8.4.4 Behaviour of FE4
Figure 17 shows the SDL diagram for FEA4.

SS-WTLR
Idle

1t

from FE3 LOC-DEL
FEA401 indication
LOC-DEL
to FES request
\
|
Delete
the User's
VDB entrv

8.4.5 Behavipur of FE5
Figure 18 shows the SDL diagram for FE5.

@

Wait
LOC-DEL

O

LOC-DEL from FE5
confirm FEA402
LOC-DEL
response RQ FE3

SS-WTLR
[dle

SS-WTLR
Idle

FEA501

from FE2 or FE4

LOC-DEL
indication

No

|

User

Known
2

Figure 17:SDL diagram for FE4

T Yes

resources
for CTM user

Release

\]

/‘

LOC-DEL
response

to FE2 or FE4

SS-WTLR

Idle

Figure 18: SDL diagram for FE5
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8.4.6 Behaviour of FE6
Figure 19 shows the SDL diagram for FE6.

SS-WTLR
Idle

PISN-ENQ
indication

from FE2
FEA601

Get User's
PISN number

PISN-ENQ
response
(accepted)

to FE2

<

PISN-ENQ
response
(rejected)

-

to FE2

SS-WTLR
Idle

Figure 19: SPhkdiagram for FE6

8.5 Allocatjon of functional entities to physical equipment

The allocatipn of FEs to physical locations is shown in table 7.
Table 7: Scenarios for the allocation of FEs to physical entities
FE1 FE2 FE3 FE4 FES5 FE6
Scendrio 1 FP Visitor PINX | Home PINX Old Visitor Old FP Old Visitor
PINX PINX
Scendrrio 2 | Visitor'RINX | Visitor PINX | Home PINX Old Visitor Old FP Old Visitor
PINX PINX
Scendrio 3 FP Visitor PINX | Home PINX Old Visitor | Old Visitor Old Visitor
PINX PINX PINX
Scenrrio 4+ Visitor PINX | Visitor PINX | Home PINX Old Visitor Old Visitor Old Visitor
PINX PINX INX
Scenario 5 FP Visitor PINX | Home PINX Old Visitor Old FP Directory PIN
PINX
Scenario 6 | Visitor PINX | Visitor PINX | Home PINX Old Visitor Old FP Directory PIN
PINX
Scenario 7 FP Visitor PINX | Home PINX Old Visitor | Old Visitor |Directory PINX
PINX PINX
Scenario 8 | Visitor PINX | Visitor PINX | Home PINX Old Visitor Old Visitor |Directory PINX|
PINX PINX

The "visitor PINX" and the "old visitor PINX" can be the same PINX if the WTM user does a location registration within the
same visitor area.

8.6
Not applicable.

Interworking considerations
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