ETSI TS 101 882 vi.1.1 (200205

Technical Specification

Telecommunications and Internet Protocol
Harmonization Over Networks (TIPHON) Release 3;
Protocol Framework Definition;

General (meta-protocol)

D




2 ETSI TS 101 882 V1.1.1 (2002-05)

Reference
DTS/TIPHON-03016

Keywords
interface, IP, protocol, VolP

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2002.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
mailto:editor@etsi.fr

3 ETSI TS 101 882 V1.1.1 (2002-05)

Contents

Intellectual Property RIGNES...... ..ot 6
0 Yo (o SRS RRR 6
L LU0l [N o1 o] o ISR 6
1 o0 0 PR 8
2 = £ 8
3 Definitions and @bhreViations...........cccciririiiiiies ettt 9
31 DL T 0] 3RS 9
3.2 ADDIEVIBLIONS ...ttt ettt ettt st e b e E et b e e et b e R e Rt b e Rt beneene et neene b nean 9
4 g1 0o 1 Tox A o] o SRR 10
Annex A (normative): Meta-protocol at reference pPoint R........cccovveeeveieeie e 11
N O Y VT 1 USSR 11
A.l1l REAChADIE TNAICALION ...ttt et bt ea e se e e e eeseeebesaesne e e eneenes 12
A.1l2 Registration ServiCe AefiNiTiON...........cceeiiiiei et b e 12
A.13 LILe G o0 g 0= g A= o o 0o o 13
A.131 F 0 140 o\ o] o ST 14
A.2 Registration for Service appliCatioNS...........cccueiiieeieiieie ettt s reereeeesre s 14
A3 REGISITAN QISCOVEIY ...ttt sttt s b b s s et et b e e bt e b s e e s e e e s e e e e e e e bt nnenn e nenr e e e 15
A4 Congtituent fUNCEIONAl EEMENLS..........ooiiiee ettt e st sre e e e e 15
A4l 0 = | 15
A.4.2 0 - 15
N T s o - N OO 16
A5 INFOIMELION FIOWS......iitiiiieeeee ettt b ettt b e bbb b bt e e 16
AS5.1 U_REGISITATONREGUESL.......ceeeeeiteeteiee et eee sttt sttt e e e st e eestesaeebe e st eae e e e seseeebeeaeeaeanee e eneenseasenbeseesbesneenenneans 17
A5.2 (DR S o K= (= 0] [@ol o1 11 ¢ o ¢ [OOSR 17
A53 D_REGISITAHONREECLE ...ttt bbbttt e et et b e st eaeese e e e eeseeebesaesbe e e eneanes 17
A54 (DR S o K= (= 0] g1 == g Te [ oo TSRS 18
A.55 U _DEREQIStratiONREGUES ......cveivirieitisteeeeeeseestes e seestesseeseeseessestessestessessesseessesessessessessessesssessessessessessessessenseens 18
A.5.6 D _DEREgi Strati ONRESPONSE. ... .cuvereerterteieeeteeieeiessestesressesseesesessestessessesseessessessessesseasesssessessessessessessessessesseesenes 19
A.5.7 U_SPOA SErViCEAIACNREMUESL........ecueeeeeeciesiesie ettt e e e e sttt s e e e se e teseesbesseeseenaesaenseseessenneenenneens 19
A.5.8 D_SPOA SENVICEAIACHRESDONSE ... ecuveteieste st et et eestestesre st s e eee e stestesseeseeeeneesaestesseeseeseeseseseentesaesrenseenennes 19
A.59 (DS oo TN Vot cY AN 1 = ot g1 U= = 20
A5.10 U _SPOASErViCEDEIACNREGUESL .......ccueieeeeieeeeeees e sttt e et et te sttt se e aese e e saesresseeseeseeneenteseesresneenennenns 20
A5.11  D_SpPOASErViCEDEIACNRESDONSE .. .. eecviiieueieetee ettt ettt ae bt ae e eese e be et sbe s st eae e e e as e beseesbesaeeneeneans 20
A5.12  D_SPOACHENTATTACANOLITY ...c.eeieiieiieeitieee ettt e bt b ae e e e e e besbesbesaeeneeneans 21
A5.13  U_SPOACHENINOLITYRESPDONSE. ....c.ueieertirieeiertente sttt et see et ebe st eeseestesbesaesbe st eeeseesbesbeseeasanbeseesbesaeeneeneans 21
A5.14  D_SpOACHENtDEACNNGLITY......ccuiiiieiieiiiee ettt b et st be et e e e e e e e beseesbesaeeneeneans 21
A5.15  U_SPOACHENtDEIBCNRESDONSE. ... ccueeueeuie ittt ettt sttt ettt sbesae st e eeseesbe s et ebesseeneesseasenbeseeebesaeeneeneans 22
YOI =1 7= Y Lo N = I L= ot 1 ') o U 22
A.6.1 RS o TR A= o] o TSRS 22
A6.1.1 S 0TS = | PSPPSR 22
A.6.1.2 o1 - | S PSP P 25
A.6.13 S oo TP PP PR 26
A.6.2 (D= g o K== (o] [P R R S 27
A.6.2.1 S o 1 L= USSR 27
A.6.2.2 S o = USSRV 27
A.6.2.3 1S oo TP O PSP PR PR 27
A I 1 1= £ PR 29
A.71 QIR0 R (=R 1 1) 10 2= 29

ETSI



4 ETSI TS 101 882 V1.1.1 (2002-05)

A.7.2 TROO2, DEregiStratiON tHMEN ........ciieieecieeeeeesees e e e esae st sreeste et e sseeste e teesteeseessaesseesteesseesseenseenseeseeaseensensen 29
A.8 DaadefinitioNS (ASN.L)....cci ittt e e s be et e be s e e re s be et e sreeae e beereenenreens 30
Annex B (normative): M eta-protocol at reference Point C..........ccoovereninenenenereee e 33
o TR R @Y= V= PSS 33
B.2 Constituent fUNCLIONal ElEMENLS..........coci it e et sreeneesre e 36
230 T g1 o]0 0= o] 8 03 SR 36
B3l U_CAlREOUESE ... es e e s ee e s es e s e s e ee e eeees e s eeesesseeeneeeseseeesesneeees 37
=3I A N 0 [ == 1= OO 38
B.3.3 D _CAIREPOM ... eee e se e se e eee s e ee s e ee s seeeeeeeeeee e s eeeee e eeeen et e s ee e ee e et seeeneeneeees 38
B.3.4 [ O Lo 1= ox SRS 39
B.3.5 L0 @@ (o[} (Lo 7= | Do 1 (=SS 39
B.3.6 (D O 1 = o 0 SO 39
B.3.7 L0 O N 1= o RSOSSN 40
B.3.8 U_CAllCOMNECE ....eiteie ettt sttt sttt a et e e e e se e be s bt ehe e st e neeneese e beseesbeeaeeneenee e enbeseesbenneeneensans 40
B.3.9 Yoo TSP 40
B.3.10  NWW_CAIIREGUESL.......coeeieiteiteeie ettt ettt e sttt ae b e et ea e e ae e e e abesaeebeeaeeme e e ese bt eaeeneeneenseseesbesaeeneaneanean 40
2 T I A N AT @ 1 o USSR 41
23 15 2 N ALV @ 10T o S 41
B.3.13 U _BEAIEIREGUESL. ......coeoeeeeeeeeeeeeeeeeeeeeeeeeee e e se e s e e e s e s seeee e seeseeeesees e s se s eseesseseeseeseeeseesseseeeesesneeees 41
[ B R 1= = (@] 1= o AP OTPP PRSPPSO 42
B.3.15  NW_BEAIEIREGUESL..........eoceeeeeeeeeeeeeeeeeeeseeee e eeeseeeesesseesseseees e sseeseeesese s s esees s sseseeessesseessesneeessesesesseseeesesneeees 43
B.3.16  NW_BEATEICONNEC .......eeiiiiieiiee ittt sttt sttt e s b e e sbe e e b et e sae e e sb bt e s ateesabe e beeeabe e e naeeebeeennteenneas 43
2 TN A N AV @ 11 T o USSR 43
2 S = oL SRS 44
B.4.1 L0 | IS (1o USRS 44
B.4.11 Outgoing call (terminal originated, terminal BENAVIOUI) ..........ooiririiiee e 44
B.4.1.2 Incoming call (Terminal Terminated, terminal Behaviour).........cccvcvviieeerc e 47
B.4.1.3 INEEWOTK DENAVIOU ...t et st sttt st s be et st es 50
B.4.2 L0 I @ 1o 01 o T ST 52
B.4.21 TEMING DENAVIOUI ..ottt b et be ket st e et e neees 52
=TT 111 £ ST PS 54
B.5.1 TCO001, originating call control, Call SELUP tIMEN ..o e b 54
B.5.2 TCO002, terminating call control, Call SELUP tIMEY .......couiiiiieee e e 54
B.6 DatadefinitioNS (ASN.L)....cci oottt ettt e st r e et te et e be et e nee st e eeeeeeneetenneeneenreens 54
Annex C (normative): Meta-protocol at reference pPoint N .........ccooeeeiiiienineeeee e 59
O R V1= o = Wece g 10 IS Lo RSSO 59
Cl1 21 gt Lo TN T ol B = =TSRSS 63
C.l1l2 Behaviour iN RESPENUING SLALE........c.eieeeeeereresiesese et eeeeeeie st e e seesre s e eee e estesrestesaesseeseeneeneeseessesaesrenseeneenes 63
C.13 Behaviour in MediaRESEIVE SLALE.........cociiireiiire et b et nb e 63
C.l4 Behaviour iN REIPENTING SEALE .......ocueiieiieieeee ettt sttt et e b e e e se e b et sb e e e e e anes 63
C.1l5 BEhaVioUr iINIM _ACTIVE SAB.......eccieeiece ettt ettt e sttt ee s st te e te st e saeesre e beenteeateentesnresneesanesaes 63
C.2 DatadefiNitIONS (ASN.L) ..o it e et esee st e et e seeeaeetesseeneestesneeseesseenseseesneeeeseean 63
Annex D (normative): Meta-protocol at referencepoint T .......cocvveeenie e 66
5 20 T [ g1 0o 1o o o PSS 66
D.1 Transport CONrol StAEE MABCHINE ..........oiiiiieieeee ettt e 68
D.11 BEhAVIOUN IN IDLE SEAE.....cueieieeieeeeieeeestes e ste e e st e e ae st e e e stesseeseese e e eneeseestesaesaesseeneeneeseensesnesrenneenennes 69
D.1.2 Behaviour in TranSpOrtRESEIVE SEALE........cc.iieirieirieee e e sb e nnas 69
D.1.3 Behaviour iN TranSPOrtACHVE SEALE ........oiiieieieeeieeee ettt et sa e sb et ae e e et et sbe s e e e enes 69
D.2 DatadefinitioNS (ASN.L). ..ottt este e e et s ae e e te et e seesre e eeseeene e tesaeeneenreens 73
Annex E (normative): Implementation Confor mance Statement Proforma Cover..........c.cceeue.. 74

ETSI



5 ETSI TS 101 882 V1.1.1 (2002-05)

E.1 Guidance for completing the PICS proforma...........cccceeiiiieie it 74
El.1 PUIPOSES N SLIUCLUIE.........eeeeeeteeieee ettt ste et e et e e e et e s te e be e teestesseesaeesaeesaeeseenteessesseaseenseensennsesneesneeseen 74
E.1.2 ADDreviations and CONVENLIONS .........ccoiiiieiieiee ettt sttt sttt e et eseeseebeseeneebeseenenrens 74
E.13 Instructions for completing the PICS ProfOrMaL..........coeeeiiiiieiriieesiese et 76
E.2 Identification of the IMpPlemeNntation .............oiiieiieee e 76
E21 Date Of the SEAEEIMENE ...ttt et e e be b see e st e e e nteseeebesaesbeeneeneanes 76
E.2.2 Implementation Under Test (IUT) identifiCation ..........ccoioeirireinieienineenteeeree e 76
E.2.3 System Under Test (SUT) 1dentifiCatioN..........cccveiieieceicie e sre e enes 76
E.24 0o (8ot BT o o] = 77
E.25 Client (if different from product SUPPIIEN) ........cuerireieiiie et se e e e e sresbesneere e e eneas 77
E.2.6 [ [ @AY o0 0 = ot il o= £ o o TP PP PR OPPPRO 78
Annex F (informative): Bibliograpny .....ccoeiee e 79
[ TS (SO 80

ETSI



6 ETSI TS 101 882 V1.1.1 (2002-05)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, ispublicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, |PRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETS| Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other I|PRs not referenced in ETSI SR 000 314 (or the updates on the ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETS| Project Telecommunications and Internet Protocol
Harmonization Over Networks (TIPHON).

Introduction

The present document is a product in TIPHON release 3 (see TR 101 301 [6]) of step D of the TIPHON development
process described in TR 101 835 [7].

The approach being taken to standardization in TIPHON represents a departure from that used in the past for PSTN,
ISDN and GSM. Itsaim isto allow much greater scope for competition through innovation in the design of equipment
and services. Itsaim is also to provide adequate standardization to facilitate the operation of services across
interconnected networks, even networks that use different technologies. The present document presents the initial core
set of service capabilities envisaged to be required to enable service providers to offer services on TIPHON networks
that may safely inter-work with existing PSTN services while enabling more advanced services to be subsequently
developed.
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Figure 1 shows the relationship of the present document with other TIPHON Release 3 deliverables.

Release 3: Scope & Definition
Definition of Terms

Transport Plane Service Capabilities

Architecture & Reference
configurations

Protocol Implementer’s
Framework

A 4

L~ guide

] J J

H.323 profile SIP profile H.248 profile
H.323 PICS SIP PICS H.248PICS TS, ATS, PIXIT

Figure 1: Relationship with other TIPHON Release 3 documents

e TR 101 311 [9] provides the requirements on the transport plane;
e TS 101 878 [3] defines service capabilities that are used in the TIPHON Release 3 for asimple cal;

e TS 101 882 (the present document) provides the Protocol Framework based on the TIPHON Release 3
architecture to implement the simple call service capabilities as defined in the present document;

e TS 101 315 [5] isan implementer's guide that shows how to use of the meta-protocol to realize the capabilities as
defined in TS 101 878 [3];

e TS 101 883 [10] provides the protocol mappings for the ITU-T H-323 profile;
e TS 101 884 provides the protocol mappings for the SIP profile;
e TS 101 885 [11] provides the protocol mappings for the ITU-T H-248 profile;

e TS 101 314 [1] provides the architecture and reference configurations for TIPHON Release 3.

ETSI
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1 Scope

The present document defines protocol frameworks for reference points defined in the TIPHON architecture
TS 101 314 [1] that are required to implement the capabilities described in TS 101 878 [3] such that implementations
compliant to the framework using candidate protocols interoperate.

The protocol framework takes the form of a set of meta-protocols described both in syntax (using Abstract Syntax
Notation 1 (ASN.1 (see bibliography)) and in behaviour (using Message Sequence Charts (MSCs

(see ITU-T Recommendation Z.120 in bibliography) and simple Specification and Description Language (SDL

(see ITU-T Recommendation Z.100 in bibliography)) diagrams in addition to text). The meta-protocols show both the
service primitives used by higher or lower layers to invoke, control and report on the progress of the meta-protocol, and
the Meta Protocol Data Units (M-PDUs) used to communicate with peer entities.

Meta-protocols are described in this edition of the present document for the following reference points defined in
TS101314[1]: R;C;Nand T.

The present document is applicable to the protocols that are necessary to support TIPHON Release 3.

Where the text indicates the status of a requirement (i.e. as strict command or prohibition, as authorizations leaving
freedom or as a capability or possibility), this may modify the nature of arequirement within a candidate protocol used
to provide the capability.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

[1] ETSI TS 101 314: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Abstract Architecture and Reference Points Definition; Network
Architecture and Reference Points'.

2] ETSI TR 101 877: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON); Requirements Definition Study; Scope and Requirements for a Simple call”.

[3] ETSI TS 101 878: "Telecommunications and I nternet Protocol Harmonization Over Networks
(TIPHON) Release 3; Service Capability Definition; Service Capabilities for asimple call".

[4] I SO/IEC 9646-7: "Information technology - Open Systems I nterconnection - Conformance testing
methodology and framework - Part 7: Implementation Conformance Statements'.

[5] ETSI TS 101 315: "Telecommunications and I nternet protocol Harmonization Over Networks
(TIPHON) Release 3; Functional Entities, Information Flow and Reference Point Definitions;
Guidelines for application of TIPHON functional architecture to inter-domain services'.

[6] ETSI TR 101 301: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Release Definition; TIPHON Release 3 Definition”.

[7 ETSI TR 101 835: "Telecommunications and Internet Protocol Harmonization over Networks
(TIPHON); Project method definition".

[8] ETSI TR 102 008: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Terms and Definitions'.

9] ETSI TR 101 311: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Service Independent requirements definition; Transport Plane”.
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[10] ETSI TS 101 883: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Technology Mapping; Implementation of TIPHON architecture using
H.323".

[11] ETSI TS 101 885: "Telecommunications and Internet Protocol Harmonization Over Networks

(TIPHON) Release 3; Technology Mapping; Technology Mapping of TIPHON reference point N
to H.248/MEGACO protocol".

[12] ETSI TS 101 520: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON); Telecommunications and Internet Protocol Harmonization Over Networks (TIPHON);
Support of ITU-T Recommendation H.323".

[13] ETSI TS 101 521: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON); Protocol Implementation Conformance Statement (PICS) proforma for the support of
call signalling protocols and media stream packetization for packet-based multimedia
communication systems; Support of ITU-T Recommendation H.225.0".

[14] ETSI TS 101 522: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON); Protocol Implementation Conformance Statement (PICS) proforma for the support of
control protocol for multimedia communication; Support of ITU-T Recommendation H.245",

[15] ETSI TS 101 804: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 3; Technology compliance specifications”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 101 877 [2] and TS 101 878 [3] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations defined in TR 101 877 [2], TS 101 878 [3] and the
following apply:

API Application Programming Interface
ASN.1 Abstract Syntax Notation One

BC Bearer Control

CcC Call Control

CCUA Call Control User Agent

FE Functional Entity

FG Functional Grouping

GoS Grade of Service

IP Internet Protocol

IPTN IP Telephony Network

ISDN Integrated Services Digital Network
MC Media Control

M-PDU Meta Protocol Data Unit

MSC Message Sequence Chart

PCM Pulse Code Modulation

PDU Protocol Data Unit

PSTN Public Switched Telephone Network
QoS Quiality of Service

SAP Service Access Point

SC Service Control

SCN Switched Circuit Networks

SDL Specification and Description Language
SL Service Layer

SNCC Serving Network Call Control
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TCC-SAP TIPHON Call Control SAP
TLL-SAP TIPHON Lower Layer SAP
TNCC Transit Network Call Control
TRL TIPHON Resource Location
TR-SAP TIPHON Registration SAP
TT-SAP TIPHON Transport SAP
URI Uniform Resource Identifier
4 Introduction

The annexes in the present document contain normative descriptions of the meta-protocols that apply to the reference
points defined in TS 101 314 [1]. Each annex is complete and the interactions between the meta-protocols are further
described in TS 101 315 [5].

ETSI
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Annex A (normative):
Meta-protocol at reference point R

TIPHON networks shall offer a Registration point of Attachment (RpoA). If the RpoA is not offered then the network
cannot be considered as TIPHON enabled.

EXAMPLE: If aTIPHON network is I P based with configuration of terminals (hosts) offered by DHCP then
the DHCP procedure will give the terminal its IP address parameters, DNS parameters, and the
Registration point of Attachment (RpoA) as well as"anonymous' services that the user of that
transport domain can invoke without prior authorization (e.g. emergency services and information
services).

A.l Overview

The registration meta-protocol operations enable a user (the registrant) to seek and gain authority to invoke servicein
some domain for which ingress/egressis strictly controlled. The service applications to be offered shall be determined,
in part, by data held in the user profile.

Figure 2 shows the relationship of the core elementsin registration.

User registration
>

Service preparation

Service attachment

Figure 2: Relationship of registration entities

The registration service shall enable a user to receive service in both home and visited domains. The registrar to which a
registrant registers shall maintain a profile of service applications for the registrant. The registrar may authorize access
to service applications in the domain in which the registrant is situated or in some other domain in which the entity
controlling the service application is located.

Registration may be an implicit service offered at subscription to terminals, in such cases the meta-protocol described in
this clause shall not apply.

NOTE: Thiscan be compared with attachment of atelephone set to a PSTN switch or PABX.
The registration meta-protocol isin two stages:
« theregistrant registers with the registrar and if successful gains access to the profile of service applications; and

o if successful, the registrar shall supply the credentials for each service application in the form of aticket to be
used by the registrant when requesting service from an application server.

Each service application avail able to the registrant may be offered by different service providers. These service
providers may bein different domains and offer different SpoAs for each of them. The ticket shall indicate that the
registrant is authorized to use the service application via the appropriate SpoAs. The ticket shall also identify that
registration is valid for afixed period.

When first performed within a session the registration mode shall be identified by setting the RegistrationM ode element
(see clause A.5) to "Initial Registration”. Periodic re-registration may occur at any time and shall follow the protocol
described in this clause by setting the RegistrationM ode element (see clause A.5) to "L ocationUpdate”.
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The terminal has to be registered and authorized before being able to make or receive service, however this " Register
before service invocation” may be overridden for certain call types (e.g. emergency calls).

Each registrant has a unique registration identity that shall permit the domain of the home registrar to be identified.

A.1.1 Reachable indication

By successful completion of the registration service the registrant (user) indicatesto the registrar (home) that the
registrant is reachable and attached.

If the registrant no longer wishes to be reachable for any registered service application in the user profile the registrant
shall explicitly detach from that service application by communicating with the SpoA.

If the registrar decides that the user should no longer be reachable for a service application or set of service applications,
e.g. if apre-paid account has been depleted, the registrar shall explicitly initiate the de-registration protocol in order to
inform the registrant.

A.1.2 Regqistration service definition

The registration service shall be offered across a network or set of networks (parts of which may be under different
administrative control). The registration service shall be invoked by the use of primitives visible at the TIPHON
Registration Service Access Point (TR-SAP) and shown in table 1.

Table 1: Registration primitives visible at TR-SAP

Primitive Short description Capability (see note)
TR_RegistrationRequest req Allows the user plane to initiate a registration.
TR_RegistrationRequest_conf Gives the result of a user initiated registration to the
user plane.

TR_DeRegistrationRequest_req |Allows the user plane to initiate a de-registration.

TR_DeRegistrationRequest_conf |Gives the result of a user initiated de-registration to
the user plane.

TR_RegistrationStatus_ind Informs the user plane of any notification from the
registrar.

NOTE: The capability cross references to the capability definition in TS 101 878 [3].

Table 2: Parameters in registration primitives

Primitive Parameters
Request Confirm Indication

TR_RegistrationRequest UserlD, RegistrationResult -

[TerminallD]

[List of ServiceApplications]
TR_DeRegistrationRequest  |UserID, DeRegistrationResult |-

[ List of ServiceApplications]
TR_RegistrationStatus - - TBD

The parametersin the registration primitives shall take the following values:
RegistrationResult =
Success{list of ServiceApplications};
FailureReason {list of ServiceApplications};
No response from Registrar;

Protocol timer expired;

ETSI
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DeRegistrationResult =
Success;

No Active Registrations;

ServiceApplication =
Servicetl,
Servicet2;

4 TR_RegistrationRequest_conf

TR_DeRegistrationRequest_conf
TR_RegistrationStatus_ind

TR-SAP

TR_RegistrationRequest_req
TR_DeRegistrationRequest_req

4
Registration Service

Figure 3: Services offered by the registration service identified by primitives

A.1.3 Ticket content and processing

A service authorization ticket shall:

identify the user (asregistrant);

identify the registrar (asthe issuer of the ticket);

identify the service application(s);

identify the service provider for each of the service application(s);

show the time period during which service application(s) is (are) to be provided to the user; and

optionally provide a means to cryptographically authenticate the user to the service provider(s).

The user identity in the ticket shall be the identity required by the service application. A single user may have many
different identities depending upon the service application(s) chosen. If a user has more than one identity aticket shall
be provided for each identity and this shall contain the list of service applications for the identity.
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The ticket shall be defined in ASN.1 as follows:

Ti cket Type ::= SEQUENCE
{
registrantld Vi si bl eString,
registrarld Vi si bl eString,
servi ceCredenti al SET OF ServiceCredential Type,
crypt oDi gest Di gest Type OPTI ONAL
}
Servi ceCredenti al Type ::= SEQUENCE
{
servi ceAppl d Servi ceAppl i cati onType,
SpoA SpoAType, -- shall be in the user's termnal addressing realm
start Ti me General i zedTi e,
st opTi me CeneralizedTime, -- Shall be greater than StartTine
crypt obi gest Di gest Type OPTI ONAL
}

A.1.3.1 Authentication

The registration service may include a strong authentication embedded (or implicit) service. When authentication is
offered the registration request shall contain the registrant's credentials in the form of an authentication token.

The following entities should be authenticated:

e terminals with dynamically provisioned parameters;

functional elements within the network with dynamically provisioned parameters,

e terminals with variable point of transport attachment;

e terminals with variable point of service attachment;

e functional elements within the network with variable point of transport attachment; and
« functional elements within the network with variable point of service attachment.

If strong authentication is not used the resulting authorization, even if successful, shall be deemed to be not
authenticated. The service applicationsto be offered shall be determined, in part, by datain the user profile. On
successful authentication the result given to the user shall indicate how to reach these service applications securely
(i.e. such that the application server knows that the request comes from an authenticated source).

A.2  Registration for service applications

Successful registration shall allow the registrant access to service applications. A local copy of the service application
entitlement (user service profile) may be maintained at the registrant terminal. The capabilities of the terminal to
support each of the service applications in the service entitlement shall be maintained locally to the terminal. On single
function terminal s the service profile may be treated as implicit.

When requesting registration the registrant shall indicate those service applications from the service entitlement that the
registrant wishes to receive and that the registrant's terminal is able to support.
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A.3  Registrar discovery

The identity and address of the registrar may be provided to the user (or user's terminal) at the time of provisioning, or
by using a configuration protocol (e.g. DHCP), by the registrar and maintained within the service profile as a popul ated
registration identity element.

The registration identity shall be of the following form:

Regl dType ::= SEQUENCE

{
registrarld Vi si bl eString,
regi strarlLoc TRL,
registrantld Vi sibleString

}
Where the TRL element type shall indicate a TIPHON Resource Location and be of the type below:

TRL ::= SEQUENCE

{
protocol | D Vi sibleString,
nameor Addr ess Vi sibleString,
port | NTEGER OPTI ONAL

A.4 Constituent functional elements

Service applications shall always be executed in the home environment. The home environment may be real or virtual.

Table 3: Registration functional elements

Identity Name
FE1 Registrant
FE2 Registrar (see note 1) pointed to by RpoA
(see note 2)
FE3 Application Server pointed to by Service point of Attachment (SpoA)
(see note 2)
NOTE 1: Contains a register of currently registered terminals (keyed to Registration identity (reglD)).
NOTE 2: FE2 and FE3 may be implemented as distributed entities.

A.4.1 Registrant

Theregistrant isthe logical entity being registered and may take the form of aterminal (e.g. telephone transceiver) or be
more directly related to the user (e.g. a human offering credentials).

When requesting registration the registrant shall provide to the registrar alist of service applications for which it isto be
registered.

A.4.2 Regqistrar

The registrar shall maintain the user profile of the registrant.

Theregistrar shall also maintain arecord of SpoAs for each RpoA in order to optimize the binding to local application
servers for each registration. The registrar shall validate a registration request against the user profile and identify a
service provider local to the registrant's RpoA. If a SpoA isidentified locally to the RpoA this SpoA shall act asahome
service environment. If no SpoA can be identified locally to the RpoA the SpoA shall be offered from an appropriate
but more distant server.

Having identified an appropriate service registrar the registrar shall contact it to request authorization for the registrant.
The resulting authorization shall be sent to the registrant in the form of aticket and shall identify the SpoA.
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In the context of registration the SpoA shall maintain the attachment of usersto service.

A.5

Information flows

The information flows described in table 4 and in the succeeding clauses comprise the registration service M-PDUSs.
The formal ASN.1 declaration of these M-PDUsisgivenin clause A.8.

Table 4: Registration M-PDUs

M-PDU name (see notes 1, 2) Direction Elements M/O/C

U_RegistrationRequest FE1 to FE2 Regld M
RegistrationMode M

RpoA M

ServiceApplicationld M

AuthenticationToken (®)

D_RegistrationResponse FE2 to FE1 Regld M
ServiceCredentials M

D_RegistrationReject FE2 to FE1 Regld M
ServiceRejectReason M

D_RegistrationPending FE2 to FE1 Regld M
U DeRegistrationRequest FE1 to FE2 Regld M
D_DeRegistrationResponse FE2 to FE1 Regld M
RegistrationRemovedFlag M

U_SpoAServiceAttachRequest FE1 to FE3 Regld M
ServiceRequestTicket M

D_SpoAServiceAttachResponse FE3 to FE1 Regld M
ServiceOfferTicket M

D_SpoAServiceAttachReject FE3 to FE1 Regld M
ServiceRejectReason M

U_SpoAServiceDetachRequest FE1 to FE3 Regld M
ServiceOfferTicket M

D_SpoAServiceDetachResponse FE3 to FE1 Regld M
ServiceDetachedFlag M

D_SpoACilientAttachNotify FE2 to FE3 RegistrarlD M
RegistantID M

ServiceAppld M

RegistrantAuthTicket M

U_SpoACilientNotifyResponse FE3 to FE2 RegistrarlD M
ClientAcceptedFlag M

SpoAAuthTicket C

D_SpoACilientDetachNotify FE2 to FE3 RegistrarlD M
RegistantID M

ServiceAppld M

RegistrantAuthTicket M

U_SpoAClientDetachConfirm FE3 to FE2 RegistrarID M
M

ClientDetachedFlag

NOTE 1: M-PDUs prefixed by "U_" indicate M-PDUs generated by a terminal and have direction only towards the
network (i.e. Up to the network).
NOTE 2: M-PDUs prefixed by "D_" indicate M-PDUs generated by the network in the direction only of the terminal
(i.e. Down from the network).
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A.5.1 U_RegistrationRequest

The U_RegistrationRequest message shall be used by aterminal device (FE1) to request the registrar (FE2) to open the
user's profile, to identify a SpoA (FE3) for each service being registered against, and to indicate availability.

Direction: FE1 to FE2;
Response to: none;
Response expected: D_RegistrationPending or D_RegistrationResponse or D_RegistrationRej ect.

The parameters of the U_RegistrationRequest shall be of type M-PDURegistrationRequestType, which isformally
declared in ASN.1 as below.

M PDURegi st rati onRequest Type ::= SEQUENCE
{
regl D Regl dType,
regi strati onvbde Regi strati onMbdeType DEFAULT initial Registration,
r poA RpoAType,
servi ceAppl d SET OF Servi ceApplicationType,
aut hToken Aut henti cati onTokenType OPTI ONAL
}
Aut henti cati onTokenType ::= TokenType
Regi strati onMbdeType ::= ENUMERATED

{
initialRegistration (0),
| ocati onUpdate (1)

A.5.2 D_RegistrationConfirm

The D_RegistrationConfirm message shall be used by FE2 to explicitly accept a registration request from FE1.
Direction: FE2 to FE1,;
Response to: U_RegistrationRequest;
Response expected: none.

The parameters of the D_RegistrationConfirm shall be of type M-PDURegistrationResponseType, which is formally
declared in ASN.1 as below.

M PDURegi strati onResponseType ::= SEQUENCE

regl D Regl dType,
servi ceCredenti al SET OF Ticket Type

A.5.3 D_RegistrationReject

The D_RegistationReject message shall be used by FE2 to explicitly reject aregistration request from FEL.
Direction: FE2 to FEZ1,
Response to: U_RegistrationRequest;
Response expected: none.

The parameters of the D_RegistrationReject shall be of type M-PDURegistrationRejectType, which isformally
declared in ASN.1 as below.

M PDURegi strati onRej ect Type ::= SEQUENCE

{
regl D Regl dType,
servi ceRej ect Reason SET OF Servi ceRej ect ReasonType
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}
Servi ceRej ect ReasonType ::= SEQUENCE
{
servi ceAppld Servi ceApplicati onType, -- Enunerated |ist defined by operator
rej ect Reason TI PHONEr r or Type -- Enunerated |ist defined by the present docunent
}
TI PHONEr r or Type :: = SEQUENCE
{
reason ENUMERATED { badThi ngWong (0)},
di agnostic ENUMERATED { sonet hi ngW ong(0)} OPTI ONAL,
freeText VisibleString OPTIONAL -- This should informthe user behaviour
}

A.5.4 D_RegistrationPending

The D_RegistrationPending message shall be used by FE2 to indicate that the registration process is continuing.
Direction: FE2 to FE1,
Response to: U_RegistrationRequest;
Response expected: none.

The parameters of the D_RegistrationPending shall be of type M-PDURegistrationPendingType, which is formally
declared in ASN.1 as below.

M PDURegi st rati onPendi ngType ::= SEQUENCE
{

}

regl D Regl dType

A.5.5 U_DeRegistrationRequest

The U_DeRegistrationRequest message shall be used by FE1 to request clearance of all service attachments.
Direction: FE1 to FE2;
Response to: none,
Response expected: D_DeRegistrationResponse.

The parameters of the U_DeRegistrationRequest shall be of type M-PDUDeRegistrationRequestType, which is
formally declared in ASN.1 as below.

M PDUDeRegi strati onRequest Type ::= SEQUENCE

regl D Regl dType
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A.5.6 D _DeRegistrationResponse

The D_DeRegistationResponse message shall be used by FE2 to explicitly indicate acceptance of the deregistration and
to confirm that all service attachments maintained by FE2 have been cleared.

Direction: FE2 to FE1,;
Response to: U_DeRegistrationRequest;
Response expected: none.

The parameters of the D_DeRegistrationResponse shall be of type M-PDUDeRegistrationResponseType, which is
formally declared in ASN.1 as below.

M PDUDeRegi strati onResponseType ::= SEQUENCE

regl D Regl dType,
regi strati onRenovedFl ag BOOLEAN

A.5.7 U_SpoAServiceAttachRequest

The U_SpoA ServiceAttachRequest message shall be used by FE1 to request attachment to FE3 (SpoA) for a specific
service offering credentials received from FE2 in the D_RegistrationResponse.

Direction: FE1 to FE3;
Response to: D_RegistrationResponse (from FE2);
Response expected: D_SpoA ServiceAttachResponse.

The parameters of the U_SpoA ServiceAttachRequest shall be of type M-PDUSpoA ServiceAttachRequestType, which
isformally declared in ASN.1 as below.

M PDUSpoASer vi ceAt t achRequest Type :: = SEQUENCE
{

regl D Regl dType,

servi ceRequest Ti cket Ti cket Type

A.5.8 D_SpoAServiceAttachResponse

The D_SpoA ServiceAttachResponse message shall be used by FE3 to indicate acceptance of the service request.
Direction: FE3to FEL,
Response to: U_SpoAServiceAttachRequest;
Response expected: none.

The parameters of the D_SpoA ServiceAttachResponse shall be of type M-PDUSpoA ServiceAttachResponseType,
which isformally declared in ASN.1 as below. Note that the SpoA for each service requested isto be found in the
returned Ti cket Type.

M PDUSpoASer vi ceAt t achResponseType :: = SEQUENCE

regl D Regl dType,
serviceO ferTicket Ticket Type
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A.5.9 D_SpoAServiceAttachReject

The D_SpoA ServiceAttachReject message shall be used by FE3 to explicitly reject a service attach request.
Direction: FE3 to FEL,
Response to: U_SpoA ServiceAttachRequest;
Response expected: none.

The parameters of the D_SpoA ServiceAttachReject shall be of type M-PDUSpoA ServiceAttachRejectType, whichis
formally declared in ASN.1 as below.

M PDUSpoASer vi ceAt t achRej ect Type ::= SEQUENCE
regl D Regl dType,
servi ceRej ect Reason Servi ceRej ect ReasonType -- Enunerated |ist defined by the present document

A.5.10 U_SpoAServiceDetachRequest

The U_SpoA ServiceDetachRequest message shall be used by FE1 to explicitly detach from a SpoA.
Direction: FE1 to FES;
Response to: none,
Response expected: D_SpoA ServiceDetachResponse.

The parameters of the U_SpoA ServiceDetachRequest shall be of type M-PDUSpoA ServiceDetachRequestType, which
isformally declared in ASN.1 as below.

M PDUSpoASer vi ceDet achRequest Type :: = SEQUENCE

{
regl D Regl dType,
serviceO ferTi cket Ticket Type

A.5.11 D_SpoAServiceDetachResponse

The D_SpoA ServiceDetachResponse message shall be used by FE3 to indicate acceptance of a service detach request.
Direction: FE3to FEL,
Response to: U_SpoAServiceAttachRequest;
Response expected: none.

The parameters of the D_SpoA ServiceDetachResponse shall be of type M-PDUSpoA ServiceDetachResponseType,
which isformally declared in ASN.1 as below.

M PDUSpoASer vi ceDet achResponseType :: = SEQUENCE

regl D Regl dType,
servi ceDet achedFl ag BOOLEAN
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A.5.12 D SpoACilientAttachNotify

The D_SpoACilientAttachNotify message shall be used by FE2 to inform FE3 that a client isintending to attach for
service and to indicate that this attachment is approved by FE3.

Direction: FE2 to FE3;
Response to: U_RegistrationRequest (from FEL);
Response expected: U_SpoAClientNotifyResponse.

The parameters of the D_SpoA ClientAttachNotify shall be of type M-PDUSpoA ClientAttachNotifyType, which is
formally declared in ASN.1 as below.

M PDUSpoAC i ent Att achNot i fyType ::= SEQUENCE
{
registrarlD Regl dType,
regi stantl D Regl dType,
servi ceAppld Servi ceAppl i cati onType,

regi strant Aut hTi cket Ti cket Type

A.5.13 U_SpoAClientNotifyResponse

The U_SpoAClientNotifyResponse message shall be used by FE3 to explicitly accept or reject arequest by FE2 to offer
servicesto aclient (FEL).

Direction: FE3 to FE2;
Response to: D_SpoAClientAttachNotify;
Response expected: none.

The parameters of the U_SpoA ClientNotifyResponse shall be of type M-PDUSpoAClientNotifyResponseType, which
isformally declared in ASN.1 as below.

M PDUSpoAC! i ent Not i f yResponseType :: = SEQUENCE
{
registrarl D Regl dType,
clientAcceptedFl ag BOOLEAN,
spoAAut hTi cket Ti cket Type OPTIONAL -- Conditional on value of flag

A.5.14 D_SpoAClientDetachNotify

The D_SpoAClientDetachNotify message shall be used by FE2 to inform FE3 that a client has requested deregistration
from all services through the registrar and that this is approved requiring the SpoA to remove authorization for the client
to use the services of the SpoA.

Direction: FE2 to FES3;
Response to: U_DeRegistrationRequest (from FE1);
Response expected: U_SpoA ClientDetachResponse.

The parameters of the D_SpoA ClientDetachNotify shall be of type M-PDUSpoA ClientDetachNotifyType, which is
formally declared in ASN.1 as below.

M PDUSpoAC! i ent Det achNot i f yType ::= SEQUENCE
{
registrarlD Regl dType,
regi stantl D Regl dType,
servi ceAppld Servi ceAppl i cati onType,

regi st rant Aut hTi cket Ti cket Type
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A.5.15 U_SpoAcClientDetachResponse

The U_SpoAClientDetachResponse message shall be used by FE3 to indicate that service has been withdrawn from the
client (FEL).

Direction: FE3 to FE2;
Response to: D_SpoAClientDetachNotify;
Response expected: none.

The parameters of the U_SpoA ClientDetachResponse shall be of type M-PDUSpoA ClientDetachResponseType, which
isformally declared in ASN.1 as below.

M PDUSpoAC i ent Det achResponseType :: = SEQUENCE
{

registrarlD Regl dType,

cl i ent Det achedFl ag BOCLEAN

A.6  Behavioural description

A.6.1 Registration

A.6.1.1 Registrant

Registration shall be invoked by the registrant by sending a U_RegistrationRequest M-PDU to the registrar indicating
for which service applications the request shall apply. At the same time, the registrant shall start the timer TROOL.
Invocation may be the result of one of the following conditions:

- arequest from the registering user;
- theend of apredefined period to ensure that the registration is regularly refreshed;
- achange of TpoA.

The mode of registration is identified by appropriate setting of the RegistrationM ode element of the
U_RegistrationRequest M-PDU.

If timer TROO1 expires FE1 shall inform the user application of the failure of the registration with the
TR_RegistrationRequest_conf primitive with failure reason set to "No response from Registrar".

FE1 shall take reasonable steps to combine requests from user applications in order to operate the network in an
efficient manner. If a user application makes arequest at a time after other registrations have already been completed
FE1 shall re-register for al the services now requested by user applications so that new calls are requested using data
that can be held in asingle ticket.

On receipt of the D_RegistrationPending M-PDU from FE2, FE1 shall reset and restart timer TROOL.

On receipt of the D_RegistrationResponse M-PDU from FE2, FE1 shall prepare for attachment to each service it has
received credentials for. For each service FEL shall prepare an U_SpoA ServiceAttachRequest M-PDU based upon the
content of the ServiceCredentials. FE1 shall cancel Timer TROOL.
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MSC RegistrantRegistrar

Registrant
FE1

U_RegistratonRequest

Registrar
FE2

(Regld, RegistrationMode, RpoA, ServiceAppld, AuthToken )

Y

Validate Regld,
Determine SpoA,
Prepare credentals,
Inform SpoA

~
[ ClientAttachNotify

D_RegistratonConfirm

A

~
[ RegistrantServiceAttach

( Regld, ServiceCredential)

Figure 4: Registration meta-protocol MSC (registrant to registrar)
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MSC RegistrantServiceAttach

Registrant SpoA
FE1 FE3

Prepare ServiceAttach

U_SpoAServiceAttachRequest

Y

(RegID, ServiceRequestTicket)

D_SpoAServiceAttachResponse

A

(RegID, ServiceOfferTicket)

Figure 5: Registration meta-protocol MSC (registrant to SpoA)
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A.6.1.2 Regqistrar

On receipt of U_RegistrationRequest from FEL the registrar (FE2) shall perform the following tasks:
Verification of FE1 (Registrant)

- Theoffered Regld shall be checked to ensure that it appears in the locally maintained list of User-Profiles. If
no User-Profile exists for the offered Regld then the registrar shall reject the registration attempt by sending
D_RegistrationReject to FE1 with a single ServiceRejectReason element set to "ldentity not known™, and the
ServiceApplicationld element set to NULL. If the profileis found it shall be recovered and the next task shall
be performed.

For each service requested FE2 (the registrar) shall perform the following tasks:
Verification of requested service

- FE2 shall determineif the requested service existsin the User-Profile. If the requested service does not exist
in the User-Profile and if explicit authorization is required FE2 shall reject the registration attempt with the
reject reason element set to "Invalid or Unknown service" in D_RegistrationReject. If the serviceis found the
next task shall be performed.

| dentification of SpoA

- FE2 shall attempt to find a SpoA at alocation appropriate to the offered TpoA. This requires FE2 to maintain
arecord of the TpoA of each SpoA for each service. On identifying a SpoA FE2 shall perform the next task.

Notify SpoA of Intent to Attach

- FE2 shall request FE3 (the SpoA) to offer service to FE1 by sending aD_SpoAClientAttachNotify M-PDU
to FE3 containing data indicating the Registrant, the Registrar, the Service, and aticket to allow validation of
the request.

Wait for FE3 to respond
On receipt of U_SpoAClientNotifyResponse FE2 shall perform the following tasks:
On failure

- If afail responseisreceived from FE3 and alternatives are available FE2 shall send a
D_SpoAClientAttachNotify M-PDU to the new FE3 containing data indicating the Registrant, the Registrar,
the Service, and aticket to allow validation of the request.

On success

- When successful and final failures have been received for al SpoAs the registrar shall compose the service
credentials (ticket) to be sent to the registrant and send a D_RegistrationResponse M-PDU.

NOTE: The number of FE3 retries should be informed by the value of Timer TROO1 established by FE2 for its
FE1ls.
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MSC ClientAttachNotify

Registrar SpoA

FE2 FE3

D_SpoAClientAttachNotify

) J

(Registrarld, Registrantld, ServiceAppld, RegistrantAuthTicket )

U_SpoAClientNotifyResponse

A

( Registrarld, ClientAccepted, SpoAAutheTicket)

Figure 6: MSC of registrar to SpoA protocol registration

A.6.1.3 SpoA

On receipt of D_SpoAClientAttachNotify from FE2 (registrar) FE3 (the SpoA) shall verify that it has sufficient
resource to fulfil any requests from the client against the service invoked. If sufficient resource is available FE3 shall
return U_SpoAClientNotifyConfirm to FE2 with an authorization ticket valid for the service.

On receipt of U_SpoA ServiceAttachRequest M-PDU from the registrant SpoA shall validate the ticket and if correct

shall offer service, confirming this with the D_SpoA ServiceAttachConfirm M-PDU. If the validation fails SpoA shall
notify the client using the D_SpoA ServiceAttachReject M-PDU.
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A.6.2 Deregistration

Deregistration may take two forms:
1) Centralized deregistration from all services through registrar.
2) Localized deregistration from a single service through SpoA.

The forms are described in this and succeeding clauses.

A.6.2.1 Registrant

To initiate deregistration the user application shall transfer a TR_DeRegistrationRequest_req primitive across TR_SAP
to the registration entity in the terminal (FEL). The TR_DeRegistrationRequest_req shall indicate the service(s) to be
deregistered.

If FE1 has no active service attachments it shall respond to the user application with the
TR_DeRegistrationReguest_conf primitive indicating error of type "No-Active-Service-Attachments'.

If al services are to be deregistered FE1 shall send U_DeRegistrationRequest M-PDU to the registrar entity (FE2), and
start timer TR002. On receipt of D_DeRegistrationResponse FE1 shall clear and stop timer TR0O02.

If one or more, but not all, services are to be deregistered FE1 shall send U_SpoA ServiceDetachRequest M-PDU to the
appropriate SpoA (FE3), and start timer TR002. If more than one SpoA isinvolved FE1 shall send

U_SpoA ServiceDetachRequest M-PDUs as required by the service to be deregistered. On receipt of
D_SpoAServiceDetachConfirm from FE3 FEL shall clear and stop timer TR002.

A.6.2.2 Registrar

On receipt of U_DeRegistrationRequest from FE1 FE2 shall send aD_SpoAClientDetachNotify M-PDU to each FE3
for which aticket was issued.

On receipt of al U_SpoAClientDetachConfirm M-PDUs from each FE3 FE2 shall send D_DeRegistrationConfirm back
to FEL.

A.6.2.3 SpoA

On receipt of U_SpoA ServiceDetachRequest FE3 shall validate the content of the received ServiceOfferTicket against
the offered regID. If valid FE3 shall delete all resources reserved against the received reglD and return
D_SpoA ServiceDetachResponse M-PDU to FE1 with ServiceDetached element set to TRUE.

On receipt of D_SpoAClientDetachNotify from FE2 FE3 shall validate the content of the RegistrantAuthTicket against
the triplet of Registrantld, Registrarld and ServiceAppld. If valid FE3 shall delete all resources reserved against the
received Registrantld and return U_SpoA ClientDetachResponse M-PDU with element ClientDetached set to TRUE.
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MSC DeRegistration

FE1

U_DeRegistrationRequest
TR002

FE2 FE3

(regID)

Y

D_SpoACilientDetachNotify

Y

(RegistrarlD, RegistrantiD,
ServiceAppld, RegistrantAuthTicket )

U_SpoAClientDetachResponse

A

(RegistrarlD, ClientDetached)

D_DeRegistationResponse

(reglD, RegistratonRemoved)

Figure 7: User initiated deregistration of all services
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MSC DeRegistrationService

FE1 FE3

U_SpoAServiceDetachRequest

Y

(regID, ServiceOfferTicket)
TR002

D_SpoAServiceDetachResponse

A

(reglD, ServiceDetached)

Figure 8: User initiated deregistration of individual service

A7 Timers

A.7.1 TRO0O1, Registration timer

The default value of thistimer shall be 30 s.

A.7.2 TRO002, Deregistration timer

The default value of thistimer shall be 30 s.
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A.8  Data definitions (ASN.1)

This clause contains the data definitions for information flows visible at reference point R.

NOTE: When checked using the OSS Syntax checker this ASN.1 contains no errors but warns that some
M-PDUs encode to the same form of structure (an example being U_SpoA ServiceAttachRequest and
D_SpoA ServiceAttachResponse which each contain a sequence of ReglDType and a TicketType). Thisis
not treated in this clause as an error but asinformation.

TI PHONr 3- Ref Pt R DEFINI TIONS :: =
BEG N

-- Start of MPDU definitions

M PDURegi strati onPendi ngType ::= SEQUENCE
{
regl D Regl dType
}
M PDUDeRegi strati onRequest Type ::= SEQUENCE
{
regl D Regl dType
}
M PDUDeRegi strati onResponseType ::= SEQUENCE
{
regl D Regl dType,
regi strati onRenovedFl ag BOOLEAN
}
M PDURegi strati onRequest Type ::= SEQUENCE
{
regl D Regl dType,
regi strati onvbde Regi strati onMbdeType DEFAULT initial Registration,
r poA RpoAType,
servi ceAppl d SET OF Servi ceApplicationType,
aut hToken Aut henti cati onTokenType OPTI ONAL
}
M PDURegi strati onResponseType ::= SEQUENCE
{
regl D Regl dType,
servi ceCredenti al SET OF Ticket Type
}
M PDURegi strati onRej ect Type :: = SEQUENCE
{
regl D Regl dType,
servi ceRej ect Reason SET OF Servi ceRej ect ReasonType
}
M PDUSpoASer vi ceAt t achRequest Type :: = SEQUENCE
{
regl D Regl dType,
servi ceRequest Ti cket Ti cket Type
}
M PDUSpoASer vi ceAt t achResponseType :: = SEQUENCE
regl D Regl dType,
serviceO ferTicket TicketType
}
M PDUSpoASer vi ceAt t achRej ect Type :: = SEQUENCE
{
regl D Regl dType,
servi ceRej ect Reason Servi ceRej ect ReasonType -- Enunerated |ist defined by the present docunent
}
M PDUSpoASer vi ceDet achRequest Type :: = SEQUENCE
regl D Regl dType,

serviceO ferTicket TicketType
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}
M PDUSpoASer vi ceDet achResponseType :: = SEQUENCE
regl D Regl dType,
servi ceDet achedFl ag BOOLEAN
}
M PDUSpoAC i ent Att achNot i f yType ::= SEQUENCE
{
registrarlD Regl dType,
regi stantl D Regl dType,
servi ceAppld Servi ceAppl i cati onType,
regi strant Aut hTi cket Ti cket Type
}
M PDUSpoAC i ent Not i f yResponseType :: = SEQUENCE
{
registrarlD Regl dType,
client AcceptedFl ag BOOLEAN,
spoAAut hTi cket Ti cket Type OPTIONAL -- Conditional
}
M PDUSpoAC! i ent Det achNot i f yType ::= SEQUENCE
{
registrarlD Regl dType,
regi stantlD Regl dType,
servi ceAppld Servi ceAppl i cati onType,
regi st rant Aut hTi cket Ti cket Type
}
M PDUSpoAd i ent Det achResponseType :: = SEQUENCE
{
registrarl D Regl dType,
clientDetachedFl ag BOOLEAN
}
-- End of M PDU definitions
-- Start of elenent definitions
Ti cket Type ::= SEQUENCE
{
registrantld Vi sibleString,
registrarld Vi sibleString,
servi ceCredenti al SET OF ServiceCredential Type,
crypt obi gest Di gest Type OPTI ONAL
}
Servi ceCredenti al Type ::= SEQUENCE
{
servi ceAppld Servi ceAppl i cationType,
SpPoA SpoAType, -- shall be in the user's term nal
startTime Cener al i zedTi e,
st opTi e Ceneral izedTime, -- Shall be greater than StartTine
crypt obi gest Di gest Type OPTI ONAL
}
Regl dType ::= SEQUENCE
{
registrarld Vi sibleString,
regi strarlLoc TRL,
registrantld Vi sibleString
}
TRL :: = SEQUENCE
{
protocol | D Vi sibleString,
naneor Addr ess Vi sibleString,
port | NTEGER OPTI ONAL
}
Aut henti cati onTokenType ::= TokenType
Regi strati onMbdeType ::= ENUMERATED
{

initial Registration (0),
| ocationUpdate (1)
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}
Servi ceRej ect ReasonType ::= SEQUENCE
{
servi ceAppl d Servi ceAppl i cationType, --
rej ect Reason TI PHONET r or Type --
}
TI PHONEr r or Type :: = SEQUENCE
{
source ENUMERATED
{
call Control,
bear er Control,
nedi aControl ,
transport Control,
| )
severity ENUMERATED
fatal Error,
war ni ng,
i nformation
},
reason ENUMERATED
{
invalid,
not _Support ed,
unavai |l abl e,
does_not _exi st,
i nsufficient_resources,
},
di agnostic TI PHONError D agnosti cType OPTI ONAL,
freeText Vi si bl eString OPTI ONAL,
enbeddedEr r or TI PHONEr r or Type OPTI ONAL
}
SpoAType ::= VisibleString

Servi ceApplicationType ::= VisibleString

Di gest Type ::= VisibleString
TokenType ::= VisibleString
RpoAType ::= VisibleString

End of elenment definitions

END
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Enunerated |ist defined by operator

Enunerated |ist defined by the present docunent
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Annex B (normative):
Meta-protocol at reference point C

B.1 Overview

Reference point C as defined in TS 101 314 [1] lies between peer call control entities and between peer bearer control
entities. The meta-protocols visible at this reference point are therefore associated with call control and bearer control
only.

C2 C2
C1 C1

CCUA = Call Control User Agent
SNCC = Serving Network Call Control
TNCC = Transit Network Call Control

Figure 9: Reference model for Call Control

Call control in TIPHON is a predicated protocol in which the bearer capabilities to support a call in each functional
group in the end to end path have to be established such that a known end-to-end bearer service is agreed between the
communicating parties before committing to call setup.

NOTE: The end-to-end bearer service may be realized over across multiple technologies. Thisinfersthe presence
of Media Control (see annex C) or inter connect functional entities between the medialegs.

Prior to the invocation of any protocol at reference point C the identity and location of the relevant service provider may
be provided to the originating terminal either through the registration meta-protocol (and thus be contained in the
service ticket received (see annex A)), or by pre-arrangement.

The call control service is a peering service offered across a network. The call control service shall be invoked in the
terminal by the use of primitives visible at the TIPHON Call Control Service Access Point (TCC-SAP) as shown in
table 5.
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Table 5: Call control primitives visible at TCC-SAP

ETSI TS 101 882 V1.1.1 (2002-05)

Primitive

Short description

Capability
(see note)

TCC_CallSetup_req

Used to invoke a call setup

Basic Call Control (see [3],
clause 8.1), Carrier Selection
(see [3], clause 8.11).

TCC_CallSetup_conf

Used by the CC service to inform the user plane of the
success of a call setup attempt

Basic Call Control (see [3],
clause 8.1).

TCC_CallSetup_ind

Used by the CC service to inform the user plane of an
incoming call setup attempt

Basic Call Control (see [3],
clause 8.1).

TCC_CallSetup_resp

Used by the user plane to direct the CC service how to
deal with the incoming call setup attempt

Basic Call Control (see [3],
clause 8.1).

TCC_CallClear_reg/conf

Used by the user plane to invoke a call cleardown

Basic Call Control (see [3],
clause 8.1).

TCC_CallClear_ind/resp

Used to indicate to the user plane that the other party
has invoked a call cleardown

Basic Call Control (see [3],
clause 8.1).

TCC_CallModify_reg/conf

Used by the user plane to modify data relating to call in
progress, or to add data to a signalling session in
progress

Overlap sending of called
party identifier information
(see [3], clause 8.24).

TCC_CallModify_ind/resp

Used to indicate to the user plane that the call in
progress is to be modified, or to request data from the
user plane to a signalling session in progress

Overlap sending of called
party identifier information
(see [3], clause 8.24).

TCC_SetLocalProfile_reg/conf

Allows the user plane to set parameters for the local call
processing. This includes the ability to set Anonymous
Call rejection behaviour, and to set calling party
identification restrictions

Anonymous Call Rejection
(see [3], clause 8.7), Calling
User Identity Generation
(see [3], clause 8.4).

TCC_CallReport_ind

Used to indicate to the user plane that reports relating to
the processing of the call have been received. These
may be used to trigger tones in a user's headset

(e.g. ringing tone)

Basic Call Control (see [3],
clause 8.1).

NOTE:

The capability cross references to the capability definition in TS 101 878 [3].

To support the function of bearer control and establishment the primitives shown in table 6 are visible at the TIPHON
Bearer Service Access Point (TB-SAP).

NOTE 1: TB-SAPisnot visible from the application plane in this edition of the present document but accessed only
by the call control entities.

NOTE 2: TB-SAPisnot mapped in TS 101 314 [1].

Table 6: Bearer control primitives visible at TB-SAP

Primitive

Short description

Capability
(see note)

TB_BearerReserve req

Allows the upper layer to reserve bearer capability

TB_BearerReserve_conf

request

Indicates to the upper layer the result of a bearer reservation

TB_BearerRelease req

Allows the upper layer to delete a bearer reservation

TB BearerRelease conf

Indicates to the upper layer the result of a bearer release request

TB_BearerStatus_ind

Indicates to the upper layer the current status of the bearer

TB_BearerEstablishment_req

previously reserved bearer resources

Used by the upper layer applications to request establishment of

TB BearerEstablishment conf

Confirms the establishment

NOTE: The capability cross

references to the capability definition in TS 101 878 [3].
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TCC _CadlSetup_ind
TCC_CallSetup_conf

TCC CdlClear_ind

TCC _CadlClear_conf
TCC_CdlModify_ind
TCC_CalModify_conf
TCC_SetLocalProfile_conf
TCC _CalReport_ind

TCC-SAP | 1 callSetup req

TCC_CallSetup _resp
TCC _CdlClear_req
TCC_CallClear_resp
TCC_CalModify_req
TCC_CadlModify resp

v TCC_SetLocalProfile req

Call Control Service

TB_BearerStatus ind
TB_BearerReserve conf
TB_BearerRelease _conf
TB_BearerEstablishment_conf
TB-SAP
TB_BearerReserve req
TB_BearerRelease resp
TB_BearerEstablishment_req

\ 4
Bearer Control Service

NOTE 1: TCC-SAP encompasses the SC1 reference point defined in [1].
NOTE 2: TB-SAP is not defined in [1].

Figure 10: Primitives offered to enable call and bearer control services

The call control meta-protocol exists at reference point C1 (see[1]) for interactions between the terminal and the
network resident call control, and at reference point C2 for interactions between network resident call control entities.

The bearer control meta-protocol exists at reference point C1 (see [1]) for interactions between the terminal and the
network resident bearer control, and at reference point C2 for interactions between network resident bearer control
entities.
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B.2 Constituent functional elements

The Call Control functional elements shall maintain the call state and use the supporting meta-protocol to setup and
release calls as well as allocate and release resources for the media phase of the call using the Bearer Control functions.

Table 7: Call Control functional elements

Identity Name
CCUA-O [Call control agent at originating terminal
SNCC-O [Call control agent at SpoA of originating terminal
TNCC Call control agent in an intermediate network
SNCC-T _ [Call control agent at SpoA of terminating terminal
CCUA-T  |Call control agent at terminating terminal

The Bearer Control functional elements shall maintain the bearer state and use the supporting meta-protocol service to
setup and release bearers.

Table 8: Bearer Control functional elements

Identity Name
BCUA-O [Bearer control agent at originating terminal
SNBC-O |Bearer control agent at SpoA of originating terminal
TNBC Bearer control agent in an intermediate network
SNBC-T |Bearer control agent at SpoA of terminating terminal
BCUA-T [Bearer control agent at terminating terminal

B.3 Information flows

The information flows described in table 9 comprise the call control M-PDUs. A formal ASN.1 declaration of these
M-PDUsis given. The Call Control M-PDUs exist at reference points C1 [1] (from endpoint to network) and C2 [1]
(between networks, which may be under different administrative control).

Table 9: Call Control M-PDUs

M-PDU name Parameters M/O/C
(see notes 1 and 2)

U_CallRequest CalllD

CallingPartyRestriction
CallingPartylD

CalledPartylD

CallPriority

operatorSelection (see note 3)
ServiceOfferTicket

D_CallReject Callld
CallRejectReason

D_CallReport Callld
ReportReason
ReportParameters

D CallConnect Callld

U_CCAdditionalDigits CalllD
AdditionalDigits

D_CallRequest CalllD

CallingPartylD
CallingPartyRestriction
CalledPartylD

MY NS Y Y N RS E Y P Y e

CallPriority
U_CallAlert Callld
U_CallConnect Callld
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M-PDU name Parameters M/O/C
(see notes 1 and 2)
NW_CallRequest CalllD M
CallingPartylD C
CallingPartyRestriction M
CalledPartylD M
CallPriority M
NW_CallReport Callld M
ReportReason M
ReportParameters C
NW_CallConnect Callld M
NW_CallReject Callld M
CallRejectReason M

NOTE 1: M-PDUs prefixed by "U_" indicate M-PDUs generated by a terminal and have direction only towards the
network (i.e. Up to the network).

NOTE 2: M-PDUs prefixed by "D_" indicate M-PDUs generated by the network in the direction only of the terminal
(i.e. Down from the network).

NOTE 3: operatorSelection may be used to select a preferred carrier or service provider.

NOTE 4: The bearer descriptor set contains an unordered description of all bearers able to maintain the call service.

Encoding of parameter presence in M-PDU:
M = Mandatory;
C = Conditional;
O = Optional

B.3.1 U_CallRequest

The U_CallRequest message shall be used by aterminal device (FE5) to request the SpoA for call control (FE6) to
establish acall.

Direction: FES5 to FES;
Response to: TCC_CallSetup req;
Response expected: D_CallConnect or D_CallReject or D_CallReport.
NOTE 1: For this edition of the document U_CallRequest is normally sent concurrently with U_BearerRequest.

The parameters of the U_CallRequest shall be of type M-PDUCallRequestType, which is formally declared in ASN.1
as below.

M PDUCal | Request Type :: = SEQUENCE

{
callld Cal I I dType,
callingPartyRestriction ldentityRestrictionType,
callingPartyld Tl PHONPart yl dType OPTI ONAL,
call edPartyld Tl PHONPar t yl dType,
callpriority TI PHONCal | PriorityType DEFAULT nornal ,
oper at or Sel ecti on Qper at or Sel ecti onType OPTI ONAL,
nWRout i ngNunber SET OF Routi ngNumber Type OPTI ONAL,
nW.ocat i onDat a SET OF LocationData OPTI ONAL,
servi ceOf ferTi cket Ti cket Type OPTI ONAL

NOTE 2: The nWRoutingNumber and nWL ocationData elements are used only by the network functional entities
and have no meaning in U_CallRequest.
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Where:
TI PHONPart yl dType ::= CHO CE
{ elée4 E164Type,
url Vi si bl eString,

di spl ayNanme VisibleString
}

IdentityRestrictionType ::= ENUMERATED

identityAvail able (0),
i dentityUnavailable (1)
}

TIPHONCal | PriorityType ::= ENUVERATED
normal (0),

emergency (1),
aut hori zedETS (2)

B.3.2 D_CallReject

ETSI TS 101 882 V1.1.1 (2002-05)

The D_CallReject message shall be used by the originating SpoA (FE6) to reject a call attempt by FE5.

Direction: FE6 to FES5;
Response to: U_CallRequest;

Response expected: none.

The parameters of the D_CallRgject shall be of type M-PDUCallRgjectType.

M PDUCal | Rej ect Type ::= SEQUENCE

callld Cal I 1 dType,
cal | Rej ect Reason TI PHONEr r or Type

B.3.3 D_CallReport

The D_CallReport message shall be used by the originating SpoA (FEB6) to report the progress of acall attempt to the

terminal device (FE5).
Direction: FE6 to FE5;

Response to: U_CallRequest or U_CCAdditional Digits;

Response expected: none.

The parameters of the D_CallReport shall be of type M-PDUCallReportType.

M PDUCal | Report Type ::= SEQUENCE
callld Cal I I dType,
report Tl PHONRepor t Type,

report Par ans Vi sbl eString OPTI ONAL
}

Where:

TI PHONReport Type ::= ENUMERATED
{
addr essConpl ete (0),
addressl nconpl ete (1),
cal | Proceeding (2),
callAlerting (3)
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B.3.4 D_CallConnect

The D_CallConnect message shall be used by the originating SpoA (FE6) to indicate that the call setup phase has been
completed and that the media phase can be entered.

Direction: FEG6 to FES5;
Response to: U_CallRequest (indirect response);
Response expected: none.

The parameters of the D_CallConnect shall be of type M-PDUCallConnectType.
M PDUCal | Connect Type ::= SEQUENCE

callld Cal | | dType

NOTE: For this edition of the present document D_CallConnect is normally sent concurrently with
U_BearerConnect.

B.3.5 U_CCAdditionalDigits

The U_CCAdditional Digits message shall be used by aterminal device (FE5) to offer additional address digitsto FE6
to finalize theinitial phase of call establishment.

Direction: FES5 to FES;
Response to: D_CallReport (Incomplete address);
Response expected: D_CallReport.

The parameters of the U_CCAd(ditional Digits shall be of type M-PDUCCAdditional DigitsType, where the data-type is
formally declared in ASN.1 as below.

M PDUCCAddi ti onal Di gi t sType ::= SEQUENCE
callld Cal I 1 dType,

additionalDigits SEQUENCE OF Di al | edDi gi t Type
}

Where

DialledDi gitType ::= VisibleString (SIZE (1)) (FROM ("1234567890#*"))

B.3.6 D _CallRequest

The D_CallRequest message shall be used by the terminating SpoA (FE8) to initiate acall to aterminal device (FE9).
Direction: FE8 to FE9;
Response to: none;
Response expected: U_CallAlert.

The parameters of the D_CallRequest shall be of type M-PDUCal|RequestType.

NOTE: For this edition of the present document D_CallRequest is normally sent concurrently with
D_BearerRequest.
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B.3.7 U_CallAlert

The U_CallAlert message shall be used by aterminal device (FE9) to indicate to FE8 an intent to accept the incoming
call.

Direction: FE9 to FES;
Response to: D_CalRequest;
Response expected: none.

The parameters of the U_CallAlert shall be of type M-PDUCallAlertType, which is formally declared in ASN.1 as
below.

M PDUCal | Al ert Type ::= SEQUENCE

Callld Cal | | dType

B.3.8 U_CallConnect

The U_CallConnect message shall be used by aterminal device (FE9) to indicate to FE8 that bearer and media
reservations have been made for the call.

Direction: FE9 to FES;
Response to: D_CadlRequest;
Response expected: D_CallConnectAck.

The parameters of the U_Call Connect shall be of type M-PDUCallConnectType, which isformally declared in ASN.1
as below.

M PDUCal | Connect Type :: = SEQUENCE
Callld Cal I | dType

}

B.3.9 Void

B.3.10 NW_CallRequest

The NW_CallRequest message shall be used by a network device (FE6) to request FE7 (or FES) to establish acall.
Direction: FEX to FEX;
Response to: U_CallRequest (from FES);
Response expected: NW_CallReport or NW_CallConnect.

The parameters of the NW_CallRequest shall be of type M-PDUCallRequestType.

NOTE: For this edition of the present document NW_CallRequest is normally sent concurrently with
NW_BearerRequest.
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B.3.11 NW_CallReport

The NW_CallReport message shall be used between network devices to report on the progress of a call.
Direction: FEX to FEX;
Response to: NW_CalRequest;
Response expected: NW_CallConnect or none (see note).

The parameters of the NW_CallReport shall be of type M-PDUCalIReportType.

NOTE: If thereport isto indicate call leg denial in favour of re-routing the sending entity does not expect a
response.

B.3.12 NW_CallConnect

The NW_CallConnect message shall be used by a network device (FE6) to request FE7 (or FEB) to establish acall.
Direction: FEX to FEX;
Response to: NW_CalRequest;
Response expected: none.

The parameters of the NW_CallConnect shall be of type M-PDUCallConnectType.

NOTE: For this edition of the present document NW_CallConnect is normally sent concurrently with
NW_BearerConnect.

B.3.13 U_BearerRequest

The U_BearerRequest message shall be used by aterminal device (FE15) to request FE16 to establish a bearer for the
associated call.

Direction: FE15 to FE16;
Response to: none;
Response expected: D_BearerConnect.

The parameters of the U_BearerRequest shall be of type M-PDUBearerRequest Type, which is formally declared in
ASN.1 as below.

M PDUBear er Request Type :: = SEQUENCE

{
bearerld Bear er | dType,
upl i nkBear er SET OF Bearer Descri pt or Type,
downl i nkBearer SET OF BearerDescri ptor Type

}

Where the Bear er Descriptor combines a QoSServiceClass (TIPHON Service class) and alist of FlowDescriptors
offering multiple ways to achieve that QoSServiceClass.

Bear er Descri pt or Type ::= SEQUENCE

{
servi ced ass Tl PHONSer vi ced assType,

flowbDescriptor SET OF Fl owDescri ptorType
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The ServiceClass represents the TIPHON QoS service class.

TI PHONSer vi ceCl assType :: = ENUMERATED
{
bestEffort, -- R value greater than 50 (not guaranteed)
nar r onbandAccept abl e, -- R value greater than 50 (guaranteed)
nar r onbandMedi um -- R value greater than 70 (guaranteed)
nar r owbandHi gh, -- R value greater than 80 (guaranteed)
wi deband -- R value not defined (guaranteed)
}

The FlowDescriptor describes a media flow and containsinformation about the codec, terminal delay and a transport
descriptor.

FI owDescri pt or Type ::= SEQUENCE

{
codecDescri pt or CodecDescri pt or Type,
del ayBudget INTEGER, -- In milliseconds
f ramesPer Packet | NTEGER,

transport Descriptor TransportDescri ptorType
}

The TransportDescriptor provides all relevant information for the transport of aflow. It contains the following
information:
e maximum grossbit rate: the maximum bit rate of the CODEC including packetization and framing overhead;
e delay budget: the allowed (remaining) delay for the flow;
e packet rate: this parameter gives a hint to the transport to arrange the appropriate number of buffers;

e packet delay variation: depending on network option either the allowed or achieved variation in the delay
(jitter);

e packet loss. depending on network option either the allowed or achieved loss of packetsin transport;
e originator transport address: the sending | P address and port; and

e destination transport address. the receiving |P address and port.

Transport Descri ptor Type ::= SEQUENCE

{
maxCodecGr ossBit Rat e INTEGER, -- In bits per second
r emai nder Del ayBudget INTEGER, -- In nmilliseconds
packet Rat e I NTEGER, -- In packets per second
packet Del ayVari ati on INTEGER, -- In nmilliseconds
packet Loss I NTEGER, -- In percent
ori gi nat or MpoA MpoAType,
desti nati onMpoA MpoAType

NOTE: For this edition of the present document U_BearerRequest is normally sent concurrently with
U_CallRequest.

B.3.14 D_BearerConnect

The D_BearerConnect message shall be used by the network (FE16) to indicate to FE15 the bearers for the associated
call.

Direction: FE16 to FE15;
Response to: U_BearerRequest;

Response expected: none.
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The parameters of the D_BearerConnect shall be of type M-PDUBearerConnectType where only one flow descriptor
shall appear for each direction.

M PDUBear er Connect Type ::= SEQUENCE
{
bearerld Bear er | dType,
upl i nkBear er Bear er Sel ecti onType,

downl i nkBearer Bearer Sel ectionType

}
Where:

Bear er Sel ecti onType ::= SEQUENCE

{
servi ceC ass TI PHONSer vi ced assType,
flowDescriptor FlowDescriptorType

}
B.3.15 NW_BearerRequest

The NW_BearerRequest message shall be used between network functional elements (FE16, FE17, FE18) to establish a
bearer for the associated call.

Direction: FE16 [to FE17] to FE1S;
Response to: U_BearerRequest (from FE15);
Response expected: NW_BearerConnect.

The parameters of the NW_BearerRequest shall be of type M-PDUBearerRequest Type.

B.3.16 NW_BearerConnect

The NW_BearerConnect message shall be used between network functional elements (FE16, FE17, FE18) to establish a
bearer for the associated call.

Direction: FE18 [to FE17] to FE1S6;
Response to: NW_BearerRequest;
Response expected: none.

The parameters of the NW_BearerConnect shall be of type M-PDUBearerConnectType where only one flow descriptor
shall appear for each direction.

B.3.17 NW_CallReject

The NW_CallReject message shall be used by a network device to reject the establishment of acall.
Direction: FE7 to FES;
Response to: NW_CalRequest;
Response expected: none.

The parameters of the NW_CallRgject shall be of type M-PDUCallRgjectType.
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B.4 Behaviour

B.4.1 Call setup

The Call Control behaviour is determined in terms of a finite state machine and the allowed transitions between states.
The TCC states are defined in table 10.

NOTE: The states defined here are for the meta-protocol only and may not be visible in a compliant mapping by a
candidate protocol. The compliant mapping may be stateful or stateless.

Table 10: Terminal Call Control states

State Summary description

IDLE The resting state for the call control entity. This state is reached after successful registration and
on opening of the protocol.

CALLACTIVE The media state of a call.

TO _CALLSETUP The state during which terminal originated calls are established.

TT _CALLSETUP The state during which terminal terminated calls are established.

CALLDISCONNECT |The intermediate state whilst awaiting confirmation of call clearance before returning to IDLE
state.

B.4.1.1 Outgoing call (terminal originated, terminal behaviour)

The text, Message Sequence Charts (MSCs), and SDL given in this clause indicate the normative behaviour of the
terminal to serving call control entity (FE5 to FEG).

Toinitiate the call setup the user application shall transfer a TCC_CallSetup_req primitive across TCC_SAP to the Call
Control (CC) entity (FE5). The TCC_CallSetup_req shall be handled by a CC entity that isin state IDLE.

FE5 shall convert the content of the TCC_CallSetup_req into a corresponding U_CallRequest M-PDU and send it using
the TT_TransportFrame_req primitive (see annex D) to the service specific SpoA (identified at registration). FE5 shall
then enter the TO_CALLSETUP state and shall start timer TCOOL.

The server call control entity (FE6) shall validate the ticket. If any element of the ticket isinvalid FE6 shall signal to
FE5 using the D_CallReject M-PDU and FES shall return to state IDLE.

FEG6 shall validate the called party identifier. If the called party identifier is complete FE6 shall signal to FE5 using the
D_CallReport M-PDU with report reason set to AddressCompl ete and the additional report parameters field set to
NULL. If however the called party identifier isincomplete FE6 shall notify FE5S using the D_CallReport M-PDU with
report reason set to Addresslncomplete and the additional report parameter field set to indicate the number of digits
missing. FES shall respond with the U_CCAdditional Digits M-PDU. This exchange shall continue until such time as
FE6 determines that the called party identifier is complete and signalled to FE5 using the D_CallReport M-PDU with
report reason set to AddressComplete and the additional report parameter field set to NULL.

FEG6 shall indicate to FES itsintention to further process the call request by signalling using the D_CallReport M-PDU
with report reason set to CallProceeding and the additional report parameter field set to NULL. The Callld field shall at
this time be fixed by FEG6 for the call and all further M-PDUs for this call shall use this value of Callld.

On receipt of signalling from the terminating side (FE8/FE9) FE6 shall signal to FE5 using the D_CallReport M-PDU
with report reason set to Call Alerting and the additional report parameter field set to NULL. At this point FE6 is able to
indicate to FES5 the bearer characteristics that shall be used in the call.

On receipt of signalling from the terminating side (FE8/FE9) FE6 shall signal to FE5 using the D_CallConnect M-PDU.
FE5 shall then establish the bearers indicated by FE6, FES shall clear timer TC001, and move to state CALLACTIVE.
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MSC UNICallFlows

the originating side.

This MSC shows the flows for the UNI on %

User Plane (Calling party) Terminal CC (callng party) Serving CC (calling party)
uP FE5 FE6

The ticket identifies the
TICKET_AVAILABLE =~~~ —~—1 serving CC location.

IDLE

TCC_CallSetup_req

Y

U_CallRequest

A}

U_BearerRequest

A

TO_CALLSETUP

ALT 1
D_CallReport
( Callid, AddressComplete, NULL)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1]
This message pair » D_CallReport
repeats until'the |~~~ 7
AddressComplete ( Callld, Addressincomplete, NumberOfDigitsRequired)
report is received.
O_CCAdditionalDigits
(Callld, AdditionalDigits )
D_CallReport
( Callid, AddressComplete, NULL)
1

This message informs . D_CallReport
the calling party that I
the infrastructure is ( Callid, CallProceeding, NULL)

now progressing the
network side call setup

This message informs _ D_CallReport
the calling party that T
the called party has ( Callld, CallAlerting, NULL)

been alerted to the call

D_CallConnect

This message informs
the calling party that
the media can now be
connected

A

|
|
|
|
D_BearerConnect :
1
|
|

CALLACTIVE

NOTE: D_CallConnect is only sent after bearer and media have been established.

Figure 11: Initial flows of terminal originated call setup at UNI (C1)
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process TerminalCC 1(2)

D_CallRej< D_Ca||Con<ct

AddressComplete, CallProceeding

Alerting

IDLE CALLACTIVE

Addressincomplete

U_CCAdditionalDigits

TCC_CallReport_ind

Figure 12: UNI state transition model for terminal originated call setup
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B.4.1.2 Incoming call (Terminal Terminated, terminal behaviour)

Notification of the arrival of an incoming call attempt to the terminal call control entity (FE9) shall be made by
reception of the D_CallReguest M-PDU. This notification shall be delivered to the application plane using the
TCC_CallSetup_ind primitive to which the application shall respond using the TCC_Call Setup_resp primitive
indicating to FE9 to accept or reject the call. On receipt of D_CallRequest FE9 shall enter state TT_CALLSETUP and
shall start timer TC002.

The D_CallRequest M-PDU shall contain the value of Callld to be used in all subsequent signalling related to the call.
The D_CallRequest M-PDU shall contain the bearer characteristics assigned by FES to the call and pass these to the
bearer control entity using the TB_BearerReserve_req primitive.

On receipt of the TB_BearerReserve _conf primitive indicating that the bearer and media resources for the requested call
have been made available FE9 shall send U_CallConnect M-PDU to FES, shall clear timer TC002, and shall enter state
CALLACTIVE.
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MSC UNICallFlowsTT

the terminating side.

This MSC shows the flows for the UNI on %

Serving CC (called party) Terminal CC (called party) User Plane (called party)
FE8 FE9 uP

IDLE

D_CallRequest

Y

|
I
| D_BearerRequest
T

Y

TCC_CallSetup_ind

-
L .

TCC_CallSetup_resp

A

TT_CALLSETUP

U_CallAlert This indicates an intent
to accept the calland
establish bearers

A
|
|
|
|

U_BearerConnect

J'}

U_CallConnect | This indicates that

bearer and media
are assigned and
functional.

J'}

CALLACTIVE

NOTE: U_CallConnect is only sent after bearer and media have been established.

Figure 13: UNI flows for terminal terminated call setup
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process TerminalCC 2(2)

[
1 The SDL represents the
IDLE  f-----m oo 7 essential behaviour for a
S | terminal terminated call

,,,,,,,,,,,,,,

D_CalIReqést

TCC_Call$etup_ind

_CALLSETU’D

TB_Beare%tains hment_conf

U_CallConézt

TCC_CallSgetup_resp

U_CallAlert

CALLACTIVE

NOTE: The TB_BearerReserve_req is shown to indicate that the bearer and media have been established and
thus to allow the active phase of the call to be entered.

Figure 14: UNI state transition model for terminal terminated call setup
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B.4.1.3 Network behaviour
FE6 shall receive U_CallRequest M-PDU from FE5 and shall enter state TO_CALLSETUP.

The ServiceApplication element in U_CallRequest shall indicate to FE6 the QoS and service class requested. The
authorization of the calling party to make a call attempt against the requested service application shall be verified. If the
service application is authorized the call setup processing shall continue. If the service application is not authorized the
call setup shall be rejected and FE6 shall return D_CallReject with CallRejectReason set to " Service not authorized"
and FE6 shall enter state IDLE.

FEG6 shall determine the route to the next call control server by validating the CalledParty identity and determining a
routing address (the identity of the next SpoA in the chain). If the called party identity cannot be validated with reason
"Incomplete Called Party Identity" FE6 shall request additional digits by sending D_CallReport with ReportReason set
to "Address Incomplete”. If the called party identity cannot be validated with reason "Unknown Called Party Identity"
FEG6 shall return D_CallReject with CallRejectReason set to "Called Party not recognized” and FE6 shall enter state
IDLE.

If the called party addressis valid FE6 shall determine the route to the next signalling element (FE7 or FE8) and send
NW_CallRequest to the next SpoA (i.e. FE7 or FES).
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MSC NNICallSetup

FEG6 FE7 FE8

<{

1 NW_CallRequest

| NW_BearerRequest

y

A A

'Validate call’

NIl , Passes only those bearers
Validate bearer' |- = -~ - itis able to support.

1 NW_CallRequest

Y

T
| NW_BearerRequest
T
|

Y v

—t

NW_CallReport

'Validate call'

'Validate bearer'

NW_CallConnect

A

NW_BearerConnect

A

T
|
|
|
|
|
|
|

H

7

NW_CallConnect | /
1 Only one bearer descriptor of !
! the offered set is returned in the

NW_BearerConnect
- : BearerConnect message

~

N |
‘ y TS

Call_Active

B B B

Figure 15: NNI Information flows for call setup
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B.4.2 Call Cleardown

B.4.2.1 Terminal behaviour

Calls can be cleared by either the calling or the called party. Each entity in the call path (media and signalling) shall
return to the IDLE state as aresult of cleardown.

NOTE 1: For purposes of clarity the remainder of this description will refer to FE5 as the clearing CC entity.
NOTE 2: The behaviour in this clause applies to non-emergency calls only.

The clearing party shall initiate the call cleardown phase by issuing a TCC_CallClear_req primitive to FE5 across
TCC_SAP. FE5 shall enter state CALLDISCONNECT and send an U_CallClear M-PDU to FE6 and enter sub-state
WAITRELEASE.

On receipt of M-PDU D_REL EASE from FE6 FE5 shall send TCC_CallClear_conf primitive across TCC-SAP to the
application, shall clear Callld, and shall initiate release of the bearer by using the TB_BearerRelease req primitive
across TB-SAP. Onreceipt of TB_BearerRelease conf primitive across TB-SAP FE5 shall enter state IDLE.
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MSC BC _to_MC_in_Terminal

Terminal Terminal Terminal Terminal
cC BC MC Transport

TB_BearerReserve_req

|

(BearerReserveRequestTyp

e
)TM_MediaReserve_req

[
-

(MediaReservationRequestType)

TT_TransportReserve_req

[
|

(TransportReserveRequestType )

TT_TransportReserve_conf

( Trans portReserveConfirmType)
TM_MediaReserve_conf

( MediaReservationConfirmType)
TB_BearerReserve_conf

-
%

—~

BearerReserve ConfirmType)

Network

U_BearerRequest

(MPMUBearerRequestType )

D_BearerConnect

J'

( MPMUBearerConnectType)

Figure 16: Bearer pre-selection
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B.5 Timers

B.5.1 TCO001, originating call control, call setup timer

The default value of thistimer shall be 30 s.

B.5.2 TCO002, terminating call control, call setup timer

The default value of thistimer shall be 30 s.

B.6  Data definitions (ASN.1)

This clause contains the data definitions for information flows visible at reference point C.

NOTE: When checked using the OSS Syntax checker this ASN.1 contains no errors but warns that some
M-PDUs encode to the same form of structure or that duplicate tags appear in structures. Thisis not
treated in this clause as an error but asinformation.

TI PHONr 3-Ref Pt C DEFINITIONS :: =

BEG N

-- Start of M PDU data definitions

M PDUCal | Request Type :: = SEQUENCE
callld Cal I 1 dType,
callingPartyRestriction ldentityRestrictionType, callingPartyld Tl PHONPart yl dType
OPTI ONAL,
call edPartyl d TI PHONPar t yl dType,
callpriority TI PHONCal | PriorityType DEFAULT nornal ,
nwDat a SET OF VisibleString OPTI ONAL,
oper at or Sel ecti on Oper at or Sel ecti onType OPTI ONAL,
nW.ocat i onDat a SET OF LocationData OPTI ONAL,
nWRout i ngNunber SET OF Routi ngNumber Type OPTI ONAL,
servi ceOf fer Ti cket Ti cket Type OPTI ONAL
}
M PDUCal | Rej ect Type ::= SEQUENCE
callld Cal | 1 dType,
cal | Rej ect Reason Tl PHONET r or Type
}
M PDUCal | Report Type ::= SEQUENCE
callld Cal I 1 dType,
report Tl PHONRepor t Type,
report Par ams Vi si bl eString OPTI ONAL
}
M PDUCal | Connect Type ::= SEQUENCE
callld Cal | | dType
}
M PDUCCAddi ti onal Di gi t sType ::= SEQUENCE
callld Cal I 1 dType,
additional Digits SEQUENCE OF Di al | edDi gi t Type
}
M PDUCal | Al ert Type :: = SEQUENCE

callld Cal I 1 dType
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}

M PDUBear er Request Type :: = SEQUENCE

{
bearerld Bearer | dType,
upl i nkBear er SET OF Bearer Descri pt or Type,
downl i nkBearer SET OF BearerDescri ptor Type

}

M PDUBear er Connect Type ::= SEQUENCE

{
bearerld Bear er | dType,

upl i nkBear er Bear er Sel ecti onType,
downl i nkBearer Bearer Sel ecti onType

-- End of M PDU data definitions

-- Start of data el enment definitions

Addr32 ::= SEQUENCE (Sl ZE(4)) OF Byte
Addr 128 ::= SEQUENCE (S| ZE(16)) OF Byte

Bear er Descri pt or Type ::= SEQUENCE

{
servi ceC ass TI PHONSer vi ced assType,
fl owDescriptor SET OF Fl owDescri ptor Type

}

Bearer| dType ::= | NTEGER
Bear er Sel ecti onType ::= SEQUENCE
{
servi ceC ass TI PHONSer vi ced assType,

fl owDescriptor FlowDescri ptorType
}

Byte ::= I NTEGER (0. .255)
Cal I 1dType ::= | NTEGER

CodecDescriptorType ::= VisibleString

DialledDigitType ::= VisibleString (SIZE (1)) (FROM ("1234567890#*"))

Di gest Type ::= VisibleString

E164Type ::= SEQUENCE
{
nat ur e Addr ess Nat ur eOf Addr essType,
screeni ngl ndi cator ENUVERATED
{
user Provi ded,
not Veri fi edUser Provi ded,

veri fi edAndPassedNet wor kPr ovi ded

} OPTI ONAL,

digits SEQUENCE OF Tel ephonebi git Type

}

Nat ur eOf Addr essType :: = ENUVERATED
{
nat i onal Subscri ber Nunmber,
nat i onal Unknown,
nati onal Si gni fi cant Nunber,
i nt ernati onal Nunber,
nat i onal Net wor kSpeci fi cNunber,
nati onal Si gni fi cant Rout i ngNunber,
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FI owDescri ptor Type ::= SEQUENCE
{
codecDescri pt or CodecDescri pt or Type,
del ayBudget INTEGER, -- In nmilliseconds
f ramesPer Packet | NTEGER,
transportDescriptor SET OF TransportDescri ptor Type
}
IdentityRestrictionType ::= ENUMERATED
i dentityAvail abl e,
i dentityUnavail abl e
}
| Pv4Type ::= SEQUENCE
i Pv4addr ess Addr 32,
i pv4pr ot ocol MpoAPT ot ocol Type,
i pvdport | NTEGER (0. .65535)
| Pv6Type ::= SEQUENCE
i Pv6addr ess Addr 128,
i pv6pr ot ocol MpoAPr ot ocol Type,
i pveport | NTEGER (0. . 65535)
}
LocationData ::= VisibleString
MpoAPr ot ocol Type :: = ENUMERATED
{
ubDP,
rTP,
r TCP_pl us_RTCP,
rTCP
}
MpoAType ::= CHO CE
i Pv4addr ess | Pv4Type,
i Pv6addr ess | Pv6Type,
scn I NTEGER -- SCN
}
Net wor KFG dType ::= VisibleString
Net wor kl dType ::= VisibleString
Qper at or Sel ecti onType ::= SEQUENCE OF Tel ephoneDi gi t Type
Rout i ngNunber Type ::= CHO CE
{
toSCN  Routi ngNurmber ToSCNType,
tol P Rout i ngNurber Tol PType
}
Rout i ngNunmber ToSCNType ::= CHO CE
{
reci pi ent Net wor kl D Net wor k1 DType,
poi nt O | nt erconnecti on MOAType,
reci pi ent Exchange SomeTypeC
}
Rout i ngNunber Tol PType ::= CHO CE
{
servi ceProvi derldentity SpoAType,
poi nt O | nt erconnecti on MoOAType,
reci pi ent Net wor kKFG Net wor kFG dType
}
Servi ceApplicationType ::= VisibleString
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Servi ceCredenti al Type :: = SEQUENCE
{
servi ceAppl d Servi ceAppl i cati onType,
SPoOA SpoAType, -- shall be in the user's termnal addressing realm
startTime General i zedTi e,
st opTi me General i zedTinme, -- Shall be greater than StartTinme
crypt oDi gest Di gest Type OPTI ONAL
}
SpoAType ::= VisibleString
Tel ephoneDi git Type ::= NunericString (SIZE (1)) (FROM ("1234567890"))
Ti cket Type ::= SEQUENCE
{
registrantld Vi sibleString,
registrarld Vi sibleString,
servi ceCredenti al SET OF ServiceCredenti al Type,
crypt oDi gest Di gest Type OPTI ONAL
}
TI PHONCal | PriorityType ::= ENUMERATED
normal (0),
enmergency (1),
aut hori zedETS (2)
}
TI PHONEr r or Type :: = SEQUENCE
{
source ENUMERATED
{
call Control,
bear er Control,
nmedi aContr ol ,
transport Control,
| )
severity ENUMERATED
fatal Error,
war ni ng,
i nformation
},
reason ENUMERATED
{
invalid,
not _Support ed,
unavai |l abl e,
does_not _exi st,
i nsuf ficient_resources,
},
dat aEl ement | nError  ASNLEl emrent | d OPTI ONAL,
di agnostic TI PHONError D agnosti cType OPTI ONAL,
freeText Vi si bl eString OPTI ONAL,
enbeddedEr r or TI PHONEr r or Type OPTI ONAL
}
TI PHONPar t yl dType ::= CHO CE
{ el64d E164Type,
url Vi sibleString,
di spl ayNane VisibleString
}
TI PHONReport Type ::= ENUMERATED
{
addr essConpl ete (0),
addressl nconplete (1),
cal | Proceedi ng (2),
callAlerting (3),
nwCal | LegDeni al NoDat a,
nwCal | LegDeni al ReroutingData, -- Add Rerouting data in reportParans el ement
}
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TI PHONSer vi ceC assType :: = ENUMERATED
{
bestEffort -- Rvalue
nar r owbandAccept abl e, -- Rvalue

nar r owbandMedi um
nar r onbandHi gh,

-- R val ue
-- R value
-- R value
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greater than 50 (not guaranteed)
greater than 50 (guaranteed)
greater than 70 (guaranteed)
greater than 80 (guaranteed)

not defined (guaranteed)

userDiall edDigits SEQUENCE OF Di al | edDi gi t Type,

w deband
}
User | nput Type ::= CHO CE

user EnteredString Vi sibleString
}

Transport Descri ptor Type :: =
{
maxCodecG ossBit Rat e
remai nder Del ayBudget
packet Rat e
packet Del ayVari ati on
packet Loss
ori gi nat or MpoA
desti nati onMpoA

SEQUENCE

I NTECGER, -
I NTECGER, -
| NTECGER, -
I NTECGER, -
I NTEGER, -
MpoAType,

MooAType

-- End of data el enent definitions

bits per second

m | liseconds
packets per second
mlliseconds

per cent
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Annex C (normative):
Meta-protocol at reference point N

C.1 Media control service

Media control allows reservation and allocation of resources for formatting of the media stream (e.g. to reserve
processing capability for soft codecs, or to switch into the path hard codecs).

Table 11: Media control primitives visible at TM-SAP

Primitive Short description Capability
(see note)

TM_MediaEstablishment_req |Used by the application to request establishment of
previously reserved media resources.

TM_ MediaEstablishment _conf |[Confirms the establishment.

TM_MediaReservation_req Requests the media controller to reserve one of its currently
available media options.

TM MediaReservation conf Confirms the reservation.

TM_MediaCapability_req Requests the media controller to report on the currently
available media options

TM_MediaCapability_conf Provides the upper layers with the currently available media
options.

TM_MediaRelease_req Requests the media controller to release currently
established media flows.

TM_MediaRelease_conf Confirms to the upper layers that previously established

media flows have been released.

NOTE: The capability cross references to the capability definition in TS 101 878 [3].

A

TM_MediaEstablishment_conf
TM_MediaReservation_conf
TM_MediaRelease conf
TM_MediaCapability _conf
TM-SAP

TM_MediaEstablishment_req
TM_MediaReservation_req
TM_MediaRelease req
TM_MediaCapability req

v
Media Control Service

NOTE: TM-SAP encompasses reference point N defined in [1].

Figure 17: Services offered by the Media Control service identified by primitives
Media Control (MC) shall establish the media elements required to support both call and bearer. MC shall be used to

establish a QoS controlled transport capability in accordance with the QoS class identified by the call control
meta-protocol.
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MC shall do the following:
¢ Maintain the media state.
e Setup and release media elements.

MC is described by a finite state machine as shown in figures 18 and 19. The behaviour of MC at each state transition is
described.

NOTE: Each reservation appliesto one mediaresource and associated traffic resource only. If multiple media
reservations are reguired then multiple invocations of thisinterface are also required.

Table 12: Parameters in media control primitives

Primitive Parameters
Request Confirm
TM_MediaReservation RequestedMediaHandle |RequestedMediaHandle Status
RxFlowDescriptor ReservedMediaHandle
TxFlowDescriptor ReservedRxFlowDescriptor
ReservedTxFlowDescriptor
TM_MediaEstablishment |ReservedMediaHandle ReservedMediaHandle
Status
EstablishedMediaHandle
TM_MediaRelease EstablishedMediaHandle |EstablishedMediaHandle
Status
TM_MediaCapability TBD TBD

Where:
* xxMediaHandle shall be of type MediaHandleType (see clause C.2).
« xxFlowDescriptor shall be of type FlowDescriptorType (see clause C.2).

e Status shall be of type MediaStatusType (see clause C.2).
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process MC

61
IDLE

——

1(2)

TM_MediaReservation_req

False

'Prepare reject’

T_Exist

True

IdentifyTransport

The procedure "IdentifyTransport”
ﬂ‘ shall set boolean flag "T_Exist" to
\ True if it succesfully identifies a
Iransport resource that satisfies the
| media request

[
|

ﬂ‘to inform the calling application
,of the failure

TT_TransportReserve_req

o

ResPending

TM_MediaReservation_conf

Figure 18: State transition diagram of MC process (page 1 of 2)

ETSI



ETSI TS 101 882 V1.1.1 (2002-05)
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process MC 2(2)
r-——-——- —h\
: ‘7‘ ResPending
Lo ) < )
TT_TransportReserve_conf
fmmm
TStatus > - -------— -~ - Checks for success of failure
|
'Prepare failure'
TM_MediaReservation_conf
'Prepare success'
IDLE TM_MediaReservation_conf
ediaReserv:
—
TM_MediaRelease_req TM_MediaEstablishment_req
RelPending M_ACTIVE
— TT_TransportRelease_conf
TM_MediaRelease_req
IDLE RelPending
Figure 19: State transition diagram of MC process (page 2 of 2)
Table 13: States of MC
State Transition message Next state Description of behaviour
IDLE TM_MediaReservation_req ResPending Clause C.1.1
ResPending TT_TransportReservation_conf (success) [MediaReserved |Clause C.1.2
TT_TransportReservation_conf (failure) IDLE
MediaReserved |TM_MediaRelease_req RelPending Clause C.1.3
TM_MediaEstablishment_req M_ACTIVE
RelPending TT_TransportRelease conf IDLE Clause C.1.4
M ACTIVE TM_MediaRelease_req RelPending Clause C.1.5
NOTE: Messages which do not result in a change of state are not indicated in this table.
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C.1.1 Behaviour in IDLE state

When in IDLE state no reservations of media, and no activations of media, shall bein force.

On receipt of message TM_MediaReservation_req MC shall invoke the "ldentifyTransport" procedure that identifies
the transport requirements for the codec identified in the TM_MediaReservation req and take the result into
TT_TransportReserve req to be sent across TT_SAP to the transport plane and move to state ResPending. If procedure
"ldentifyTransport” fails to identify a set of transport resources MC shall prepare TM_MediaReservation_conf with
status set to "Failure, no transport resource identified" and return to state IDLE.

C.1.2 Behaviour in ResPending state

In ResPending state MC iswaiting for TT_TransportReserve _conf. On receipt of TT_TransportReserve conf MC shall
check the value of the status element. If the received status value indicates failure MC shall prepare
TM_MediaReservation_conf with status set to "Failure, transport resource unavailable" and return to state IDLE. If the
received status value indicates success MC shall prepare TM_MediaReservation_conf with status set to " Success' and
shall return the media descriptors and enter state MediaReserved.

C.1.3 Behaviour in MediaReserved state

In MediaReserved state media can either be confirmed and put into use, or can be released. On receipt of
TM_MediaRelease req MC shall send TT_TransportRelease req to make the Transport controller release all
reservations made prior to entering this state. On receipt of TM_MediaEstablishment_req MC shall enter state
M_ACTIVE.

C.1.4 Behaviour in RelPending state

In state RelPending MC shall respond only to areceived TT_TransportRelease _conf primitive indicating that the
resource has been released in the transport plane and shall move to state IDLE.

C.1.5 Behaviour in M_ACTIVE state

InM_ACTIVE state media transported media packets are passed through the assigned media resources. On receipt of
TM_MediaRelease req MC shall issuea TT_TransportRelease req command to the transport controller and move to
state RelPending.

C.2 Data definitions (ASN.1)

This clause contains the data definitions for information flows visible at reference point N.
TI PHONr 3- Ref Pt N DEFINITIONS : : =

BEG N

-- Start of primtive definitions

Medi aReser vat i onRequest Type :: = SEQUENCE

{
i nvoki ngControl | er Ref erence Medi aHandl eType,
r xFl owDescri pt or SET OF Fl owDescri pt or Type,
t xFl owDescri pt or SET OF Fl owDescri ptor Type

}

Medi aReser vati onConfirniType ::= SEQUENCE
{
i nvoki ngControl | er Ref erence Medi aHandl eType,
status Medi aSt at usType,
nmedi aDescri pt or SET OF Medi aDescri pt or Wt hHandl e
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Medi aEst abl i shenent Request Type :: = SEQUENCE
{
ncReser vedMedi aRef er ence Medi aHandl eType
}
Medi aEst abl i shnment ConfirniType :: = SEQUENCE
{
nmcReser vedMedi aRef er ence Medi aHandl eType,
status Medi aSt at usType,
ntEst abl i shedMedi aRef erence Medi aHandl eType OPTI ONAL
}
Medi aRel easeRequest Type :: = SEQUENCE
{
ntEst abl i shedMedi aRef erence Medi aHandl eType
}
Medi aRel easeConf i rniType ::= SEQUENCE
{
ncEst abl i shedMedi aRef er ence Medi aHandl eType,
status Medi aSt at usType
}
-- End of primtive definitions
-- Start of elenent definitions
Medi aDescri ptor Wt hHandl e :: = SEQUENCE
{
nmcReser vedMedi aRef er ence Medi aHandl eType,
reser vedr xFl owDescr i pt or Fl owDescr i pt or Type,
reser vedt xFl owDescr i pt or Fl owDescri pt or Type
}
Medi aSt at usType :: = TI PHONError Type
Medi aHandl eType ::= VisibleString
FI owDescri pt or Type ::= SEQUENCE
{
codecDescri pt or CodecDescri pt or Type,
f ramesPer Packet | NTEGER,
franeRat e | NTEGER,
transport Descri ptor SET OF TransportDescri ptorType
}

Transport Descri ptor Type ::

SEQUENCE

{
generi cQoSDescri pt or Generi cQoSDescri pt or Type,
speci fi cQoSDescri pt or Speci fi cQoSDescri pt or Type OPTI ONAL,
ori gi nat or MpoA MpoAType,
desti nati onMpoA MpoAType

}

Speci fi cQoSDescri ptor Type ::= VisibleString

Generi cQoSDescri ptor Type = SEQUENCE

{
del ayBudget INTEGER, -- In nmilliseconds
maxPacket Si ze INTEGER, -- In bits
packet Rat e I NTEGER, -- In packets per second
packet Del ayVari ati on INTEGER, -- In nmilliseconds
packet Loss I NTEGER - | n percent

}

CodecDescri ptor Type ::= SEQUENCE
codecl D ENUVERATED {g711, ...},
si | enceSuppr essi onEnabl ed BOOLEAN,
codecSpeci fi cParaneters Vi sibleString

}
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TI PHONEr r or Type :: = SEQUENCE
{
source ENUMERATED
{

call Control,
bear er Control
medi aControl,
transport Control,

},
severity ENUMERATED
{

fatal Error,
war ni ng,
informati on

}
reason ENUVERATED

{
invalid,
not _Support ed,
unavai |l abl e,
does_not _exi st,
i nsufficient_resources,

},
di agnostic Tl PHONError Di agnosti cType OPTI ONAL,
freeText Vi si bl eString OPTI ONAL,
enbeddedEr r or TI PHONEr r or Type OPTI ONAL

}
Byte ::= I NTEGER (0. .255)
| Pv4Type ::= SEQUENCE
i Pv4addr ess Addr 32,
i pv4pr ot ocol MpoAPr ot ocol Type,
i pv4port I NTEGER (0. .65535)
}
| Pv6Type ::= SEQUENCE
{
i Pv6addr ess Addr 128,
i pv6pr ot ocol MpoAPr ot ocol Type,
i pveport | NTEGER (0. . 65535)
MpoAType ::= CHO CE
{
i Pv4addr ess | Pv4Type,
i Pv6addr ess | Pv6Type,
scn I NTEGER -- SCN
}
MpoAPr ot ocol Type ::= ENUMERATED
{
uDP,
rTP,
r TCP_pl us_RTCP,
rTCP
}
Addr32 ::= SEQUENCE (S| ZE(4)) OF Byte
Addr 128 :: = SEQUENCE (SI ZE(16)) OF Byte
-- End of elenent definitions
END
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Annex D (normative):
Meta-protocol at reference point T

D.O Introduction

The transport plane offers the following services to the application plane (visible at TIPHON Transport Service Access
Point (TT_SAP)):

e Transport of aframe (usually an M-PDU from CC or Registration).
* Reservation of a specific transport capability.
These services are established through a set of primitives as shown in table 14.

Table 14: Transport primitives visible at TT-SAP

Primitive Short description
TT TransportFrame reg/conf Requests the transport plane to transfer a frame of data.
TT_TransportFrame_ind/resp Indication from the transport plane to the application plane that a frame of data has

been received.

TT_TransportReserve_reg/conf Request to the transport plane to reserve a transport capability. To be used in QoS
transport establishment.

TT_TransportReserve_ind/resp Indication from the transport plane to the application plane that a transport capability
has been reserved.

TT TransportAssign reg/conf Moves a transport reservation into a transport assignment.

TT_TransportRelease_reg/conf Request to the transport plane to release a previously reserved transport capability.

TT_ProtocolOpen_reg/conf Request to open a path from the transport plane to the application plane for a specific
protocol.

TT_ProtocolClose_reg/conf Request to close a path from the transport plane to the application plane for a specific
protocol.

TT_TransportCapability reg/conf |Allows the application plane to request the current capability of the transport plane.

TT_TransportCapability ind/resp |Allows the transport plane to indicate to the application plane its current capabilities.
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TT_TransportFrame ind
TT_TransportFrame_conf
TT_ProtocolOpen_conf
TT_ProtocolClose_conf
TT_TransportReserve ind
TT_TransportReserve_conf
TT_TransportAssign_conf

TT_TransportFrame_req
TT_TransportFrame_resp
TT_ProtocolOpen req
TT_ProtocolClose_req
TT_TransportReserve req
TT_TransportReserve _resp
TT_TransportAssign_req

Transport plane

NOTE: TT-SAP encompasses reference point T defined in [1].

Figure 20: Services offered by the Transport plane identified by primitives

Table 15: Parameters in transport primitives (reg/conf)

Primitive

Parameters

Request Confirm

TT_TransportReserve

TargetTransportDescriptor  [ReservedTransportHandle

TT_ TransportAssign

TT_TransportFrame

EndPointld ReservedTransportDescriptor
ReservedTransportHandle |AssignedTransportHandle
TransportHandle ResponseDataField
EndPointld

DataField

TT_TransportRelease

AssignedTransportHandle -

TT ProtocolOpen

Protocolld

ProtocolOpenResult

TT_ProtocolClose

Protocolld

ProtocolCloseResult

NOTE:

The TransportHandle is returned on a successful reservation. Predefined values
of the TransportHandle are used for non-QoS transport.

Table 16: Parameters in transport primitives (ind/resp)

Primitive Parameters
Indication Response
TT_TransportFrame DataField ResponseDataField
ConfirmationFlag

ResponseToEndPointld

The primitives are described completely using ASN.1in clause D.2.
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D.1  Transport control state machine

Transport Control (TC) for the allocation of QoS controlled transport resources is described by a finite state machine as
shown in figure 21. The behaviour of TC at each state transition is described.

For transfer of signalling packets not requiring a QoS controlled transport this state machine does not need to be
invoked.

process TC 1(2)

In any state the protocol can
,be closed.

TT_ProtocolClose_req

TT_ProtocolClose_conf

IDLE

TT_TransportReserve_req

TT_TransportReserve_conf

TransportReserved

W 10

Figure 21: State transitions for TransportControl
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Table 17: States of TC

State Transition message Next state Description of
behaviour
IDLE TT_ TransportReserve req TransportReserved [Clause D.1.1
TransportReserv |TT_TransportAssign_req TransportActive Clause D.1.2
ed TT_TransportRelease req IDLE
TransportActive  |TT TransportRelease req IDLE Clause D.1.3
NOTE:  Messages which do not result in a change of state are not indicated in this table.

D.1.1 Behaviour in IDLE state

IDLE state is entered when the protocol has been opened using the TT_Protocol Open_reg/conf exchange. IDLE state
appliesto each protocol. When in IDLE state no reservations of transport resource for QoS enabled traffic, and no
activations of transport resources for QoS enabled traffic, shall bein force.

On receipt of TT_TransportReserve req the TC process shall reserve resources appropriate to the request, confirm the
reservation using the TT_TransportReserve_conf primitive and move to state TransportReserved.

The state machine shall be closed when the protocol is closed using the TT_Protocol Close_reg/conf exchange.

D.1.2 Behaviour in TransportReserved State

Onreceipt of TT_TransportAssign_req the TC process shall confirm the reservation of resources identified and confirm
the assignment using the TT_TransportAssign_conf primitive and move to state TransportActive.

D.1.3 Behaviour in TransportActive State

When in TransportActive state data packets for QoS can be transported.

In order to send a frame of datafrom A (in the application plane) to B (in the application plane) the message sequence
chart in figure 22 shows the interaction of primitives.
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MSC TransportPlanePrimitives

Message sender Transport Plane Message recipient
A TT_SAP B

TT_TransportFrame_req

) J

(TransportType, EndPointld, DataField )

TT_TransportFrame_ind

) J

(DataField,
ConfirmationFlag,
RespondToEndPointlid )

OPT

TT_TransportFrame_resp

A

(ResponseDataField)

TT_TransportFrame_conf

A

(ResponseDataField)

Figure 22: MSC of frame transfer from application plane to transport plane
In figure 22 the response and confirmation flows are shown as optional. The option is set true for a confirmed data
transfer, false otherwise.

In figure 24 asimilar MSC is shown for the transport reservation request. Typically this will be used during a call setup
to prepare a QoS controlled channel for the speech to use during the active phase of the call. In IP media cases the path
will be uni-directional and the B-party will need to make a similar reservation.
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MSC TransportReservation

Message sender
A

TT_TransportReserve_req

Transport Plane
TT_SAP

) J

(TransportType, EndPointld )

TT_TransportReserve_ind

Message recipient
B

) J

(TransportType,
ConfirmationFlag)

OPT

A

TT_TransportReserve_conf

TT_TransportReserve_resp

A

( ReserveResponseDataField)

( ReserveResponseDataField)

Figure 23: MSC of transport reservation from application plane to transport plane
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MSC ProtocolOpenClose

Message sender Transport Plane
A TT_SAP

TT_ProtocolOpen_req

\ 4

(Protcolld)

TT_ProtocolOpen_conf

(ProtocolOpenResult)

Protocol available to application

TT_ProtocolClose_req

) J

(Protocalld)

TT_ProtocolClose_conf

A

(Protoc olClose Result)

Protocol not available to application

Figure 24: MSC of application plane requesting transport plane to open or close a protocol
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D.2  Data definitions (ASN.1)

This clause contains the data definitions for information flows visible at reference point T.
TI PHONr 3-Ref Pt T DEFINITIONS :: =

BEG N

Transport ReserveRequest Type ::= SET OF TransportDescriptorType

Transport ReserveConfirnType ::= SET OF TDTW t hHandl eType
TDTW t hHandl eType :: = SEQUENCE
handl e Transport Handl eType,
transport Transport Descri pt or Type
}
Transport Handl eType ::= VisibleString
Transport Assi gnType ::= SET OF Transport Handl eType
TI PHONEr ror Type :: = SEQUENCE
{
source ENUMERATED
{
call Control,
bearer Control,
medi aCont r ol ,
transport Control,
},
severity ENUMERATED
fatal Error,
war ni ng,
i nformation
},
reason ENUMERATED
{
inval id,
not _Support ed,
unavai | abl e,
does_not _exi st,
i nsuf ficient_resources,
}
di agnostic TI PHONError D agnosti cType OPTI ONAL,
freeText Vi si bl eString OPTI ONAL,
enmbeddedEr r or TI PHONEr r or Type OPTI ONAL
}
END
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Annex E (normative):
Implementation Conformance Statement Proforma Cover

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that
users of the present document may freely reproduce the PICS proformain this annex so that it can be used for its
intended purposes and may further publish the completed PICS.

E.1  Guidance for completing the PICS proforma

E.1.1 Purposes and structure
The PICS proforma cover material is subdivided into clauses for the following categories of information:

e Guidance for completing the PICS proforma;

Identification of the implementation;

I dentification of the protocol; and

Global statement of conformance.

E.1.2 Abbreviations and conventions

The PICS proforma contained in this annex is comprised of information in tabular form.
[tem column

Theitem column contains a number, which identifies the item in the table.

Item description column

The item description column describesin free text each respective item (for example parameters, timers, etc.). It
implicitly means "is < item description > supported by the implementation?"

Status column

The following notations, defined in | SO/IEC 9646-7, are used for the status column:

M orm mandatory - the capability is required to be supported;

Ooro optional - the capability may be supported or not;

N/A or n/a not applicable - in the given context, it isimpossible to use the capability;

X or x prohibited (excluded) - there is a requirement not to use this capability in the given context;
Q.ioro.i qualified optional - for mutually exclusive or selectable options from a set. "i" is an integer which

identifies a unique group of related optional items and the logic of their selection which is defined
immediately following the table;

Cijorcij conditional - the requirement on the capability ("m", "0", "Xx" or "n/a") depends on the support of
other optional or conditional items. "i" isan integer identifying the table and "j" is an integer
sequentially allocated inside the table. Ci.j forms a unique conditional status expression whichis
defined immediately following the table;

lori irrelevant (out-of-scope) - the requirement on the capability is outside the scope of the reference
specification. No answer is requested from the supplier.

Refer ence column

The reference column makes reference to the referring clause in the reference document except where explicitly stated
otherwise.
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Support column

The support column shall befilled in by the supplier of the implementation. The following common notations, defined
in I SO/IEC 9646-7, are used for the support column:

Y ory supported by the implementation;

Norn not supported by the implementation;

N/A or n/a no answer required (allowed only if the statusis n/a, directly or after evaluation of a conditional
status).

If this PICS proformais completed in order to describe a multiple-profile support in a system, it is necessary to be able
to answer that a capability is supported for one profile and not supported for another. In that case, the supplier shall
enter the unique reference to a conditional expression, preceded by "?" (For example ?3). This expression shall be given
in the space for comments provided at the bottom of the table. It uses predicates defined in the SCS, each of which
refersto a single profile and which takes the value TRUE if and only if that profile isto be used.

EXAMPLE: ?3: IF profL THEN Y ELSE N.
Itis also possible to provide a comment to an answer in the space provided at the bottom of the table.

NOTE: Asstated in ISO/IEC 9646-7, support for areceived PDU requires the ability to parse all valid parameters
of that PDU. Supporting a PDU while having no ability to parse a valid parameter is non-conformant.
Support for a parameter on a PDU means that the semantics of that parameter are supported.

Values allowed column

The values allowed column contains the type, the list, the range, or the length of values allowed. The following
notations are used:

Range of values: < min value > .. < max value >: Example: 5 .. 20.

List of values: <valuel >, <value2 >, ........ , < valueN >: Example: 2, 4, 6, 8, 9;
Example: ‘1101'B, ‘1011'B, ‘1111'B;
Example: ‘0A'H, ‘34'H, ‘2F'H.

List of named values: < namel >(<vall >), < name2 >(<val2 >), ...., Example: reject(1), accept(2).
< nameN >(< valN >:
Length: size (< min size > .. < max size >): Example: size (1 .. 8).

Values supported column

The values supported column shall be filled in by the supplier of the implementation. In this column, the values or the
ranges of values supported by the implementation shall be indicated.

Referencesto items

For each possible item answer (answer in the support column) within the PICS proforma a unique reference exists,

used, for example, in the conditional expressions. It is defined as the table identifier, followed by a solidus character "/",
followed by the item number in the table. If there is more than one support column in atable, the columns are
discriminated by letters (a, b, etc.), respectively.

EXAMPLE 1. A.5/4 isthereference to the answer of item 4 in table 5 of annex A.

EXAMPLE 2: A.6/3bisthe reference to the second answer (i.e. in the second support column) of item 3in
table 6 of annex A.

Prerequisiteline
A prerequisite line takes the form: Prerequisite: < predicate >.

A prerequisite line after a clause or before a table header indicates that the whole clause or the whole tableis not
required to be completed if the predicate is FALSE.
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E.1.3 Instructions for completing the PICS proforma

The supplier of the implementation shall complete the PICS proformain each of the spaces provided. In particular, an
explicit answer shall be entered, in each of the support or supported column boxes provided, using the notation
described in clause E.1.2.

If necessary, the supplier may provide additional commentsin space at the bottom of the tables, or separately on sheets
of paper.

More detailed instructions are given at the beginning of the different clauses of the PICS proforma.

E.2 Identification of the implementation

Identification of the Implementation Under Test (IUT) and the system in which it resides (the System Under Test
(SUT)) should befilled in so asto provide as much detail as possible regarding version numbers and configuration
options.

The product supplier information and client information should both be filled in if they are different.

A person who can answer queries regarding information supplied in the PICS should be named as the contact person.

E.2.1 Date of the statement

E.2.2 Implementation Under Test (IUT) identification
IUT name:

SUT name:
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Name:
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E.2.6 PICS contact person
(A person to contact if there are any queries concerning the content of the PICS)

Name:
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