Z
M
Z
—

TERNATIONAL ISO/IEC

8326

%
-
z
O
)
v,

Second edition
1996-09-15

Information technology — Open Systems
Interconnection — Session service
definition

Tec¢hnologies de l'information-—'Interconnexion de systemes ouverts
(OSl) — Péfinition du.service de session

/TR
Reference number
g o ISO/IEC 8326:1996(E)



ISO/IEC 8326:1996(E)

Contents
SECTION 1 — GENERAL......ootiioooeiie ettt eeee e et e e e e e e et e e e et eeeeraaeeeeseaaeeeensseeeeeeeeessseeseesseesesseessseesnraeas
1 R0 oL OO
2 NOTTNALIVE TELEIEIICES ...eevevveeiiiiiierieirireireteererererereeeeeeteereeersr——————————————————assteseseeeeesessssssrssrsrsnsnsnnsssssnssrsnrareaanaaans
2.1 Identical Recommendations | International Standards ............cooveeevvveeeerieiiieiiieiieeeeee s
2.2 Paired Recommendations | International Standards equivalent in technical content...........cc.cocceu......
3 DIIMALIONS oot eeeveeeeeeeeeeeeee e e e et e ee ettt eesaeeessesaeeeesaeeeeesanse e e e e sseeeeesaseeesenaseesseseeeeeesaaseeeeeeansseeeeesseeeesseesneeerarees
3.1 Reference MOAel defINIIONS .......evvvivieiiiiiieieeeeieeeee e eeeeeeeeeeeeeeeeeeeeeeeeeesersssessenrnessssnnnnnrsnsrsseeeanaaans
3.2 Service cONVENtiON AEfINILIONS ......cuvviieieeiieereee e et e eeeeeee e e et e e eeteeeeertaeeeeeeeesseeeseessseeessseeeesseassranaans
3.3 Session SErVICE dEIINIIONS ....oveuvvvveiiiiieiiieeeeeeeeeeeeetree et eeeeeeesieareeeeeeeeeeeeeeeesssssssseseeeeesssseeesennnneeeeas
4 N Y00 (oA 2 F: 15 [0 1 1RO SR SROE SRR
4.1 DIALA UNLS ..oeeeeeeeeerereeeeeeeeeeeeeeeeeestteeeeesaeeeeaseeeeesseeeeeeeessseeeeetssseeansesssensseeeeeeesssaeeeessnsesesseesssaeessseennnnes
4.2 IMMIUSCEILANEOUS .....oeevvvrrrerrneiiieiiisierisasssarererrrersssrsaraaraeeseeesssesssesseersssssseseesesnrsrrerssnnssnnsaassssssssssssereeenees
4.3 Service variables ... 0 . A e Y e
5 [ @0) 18172 11500 1 L PR U S et S S e ST
6 Model of the session service

6.1  Model of the layer service................ Lo QUL ECLE320: 0000 it
6.2  Model of session’connectionlessimode transmission.. ) A o T da o o
OVETVIEW O the SESSION SEIVICE ...ccoiiiieiiiieiieeieiirieeeeeeeeteeteeeeeeeeeeeeesaasaeeeeeeeeessaeaessrsssssssneeeseeansseeeesnssreeenas

7.1 General overview

7.2 Token cOnCept.......coevvrviviiriniienniiiiiciieennns
7.3 Synchronization and dialogue unit concepts....
7.4  Activity concept

7.5  RESYNCHATONIZALION.......cciirtiiiieiieeicetcetcte ettt st
T (<00 11T Vi U0 | OO
7.6.1 Negotiation of functional UNits ..........ccceceveriereeiirineiinereeec e
7.6.2 Negotiation of initial toKen SELLNES ........cccertirieriiriririeceiet e
7.6.3 Negotiation of initial synchronization point serial number............ccccecoevvviiiiiiinnnnn.
Phases and services of the SESSION SEIVICE .......ccceeruiruiriiriieiitiirieeee ettt
8.1  Session connection establishment phase.........c.ccocoriviiiiiiiniiiiiiiiiic e
8.2 Data transfer PRASE.........ccvevivuirieiriiieiet et e
8.3 Session CONNECtion release PRASE..........coccevviererierierieniiciie ettt st

© ISO/IEC 1996

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and micro-
film, without permission in writing from the publisher.

ISO/IEC Copyright Office e Case postale 56 ¢ CH-1211 Genéve 20 ¢ Switzerland

Printed in Switzerland

ii

O N9 N N 99000 o0 D PA PR DR PR W W W W W NDDNDDNDDND N ==



ISO/IEC 8326:1996(E)

© ISO/IEC

9 Functional Units and SUDSELS........c..ccveirieiiiiirieiriiieeee sttt sttt sttt ettt te e eeeneevsaseenen
9.1 FUNCHONAL UNILS ..evviiiiiiiiieiiiietcteee ettt ettt ettt e e st e s et s eaeeneesse e e e s e seeseeseeneen

9.1.1 Kernel functional UNit ...........cccoeeuerieieienieieietieccecee e

9.1.2 Negotiated release functional UNt..............cooveuieveueieeeiieeiieececeeee et

9.13 Half-duplex functional WNit........c..eceoveerieeieiiieieeeieeceeceeceeeee e s e

9.1.4 Duplex functional Uit .........c.ccceeeueeeeerieinieieieceeeee ettt

9.15 Expedited data functional Unit ............ccovivveueeiiuieieicceceeeeee e

9.1.6 Typed data functional UNIE ..........e.eeevenieeirieieietceeceeeec et

9.1.7 Capability data exchange functional Unit................cooevvevieiieiieeeeeeeeeeeeeeeeee e

9.1.8 Minor synchronize functional Unit............cccoceevreiririieeeiiieeee et

9.19 Symmetric synchronize functional Unit ..............c.ceveveviiiiereeieeeceeceeee e,

9.1.10 Data separation functional Unit.............coeevieveiriiineinisce e

9.1.11 Major synchronize functional Unit..........c..cccoeiviriiineiecinieeeeee e

9.1.12 Resynchronize functional Unit ..............cccoeeereineineeee e

9.1.13 Exceptions functional UNit ...........cccccoerueuiirmeiniereiee et

9.1.14 Activity management functional Unit..........ccccocereirirrineieieee e

0.2 SUDSELS ..ottt ettt ettt ettt es e e ae et n st se et ene s et eesaeen

10 QuAlity Of SESSION SEIVICE.....cveueiereririeceieietteriet ettt ettt et ss et seeseasse st ssanessnenseesneaeas
10.1 Determination of QOS .........o.ooiiieiieiiieete ettt s ettt e s aesae s

10.2  Session connection QOS negotiation PrOCEAUIES ...........cceveevirveerreriereeiereeeeeeeereere ettt s ees

10.3  Definition of QOS PATAINELETS .......c.ecveurruererirrerenreiieieierietetteseteeseses e e eseeseesessessesessesseressesseresseseans

10.3.1 Session connection establishment delay ...........c..ccocvoveiiviiieiiiieeeeeceeee e

10.3.2 Session conneéction establishment failure probability,. .o/ .ol VW e

10.3.3 TRIOUGNPUL. ...ttt ettt e se e s e asereesenseneasen

10.3.4 Transit delay...... . L e L e e

10.3.5 ReSIAUAL EITOT TALE.......c.eoveiriirieeiciirietite ittt ettt st ne e se s e s enseresnenssneanen

10.3.6 Transfer failure probability{.L Ll 020 L220 e

10.3.7 Session connection release delay i o0 A S A o e

10.3.8 Session connection release’ failiire Probability ... e

1039 Session CONNECtioN PrOLECHION. ... ..ccovreruieteteirrerteeete ettt e s e ene e

103,10 PLIOTILY oottt ettt s et st e e sae e e ees e e e e e eseeeaseaes

10.3.11  Session cONNECHON TESIHENCE. .....c.ceervieueriruietirieieeietietete ettt eseerseve e

10.3.12  Extended CONIOl PATAMELET .........cceeeevierieeriereeteeeteeeteereeeeeee e s eeseeeaeenseessesseeeneeeeeseesnens

10.3.13  Optimized dialogue transfer..............cccooriirrinnrinneee ettt

SECTION 2 — DEFINITION OF CONNECTION-ORIENTED SESSION SERVICE PRIMITIVES..............
11 Introduction to SESSION SEIVICE PIIMMILIVES ...c..eouerueruiruieieriietircetet ettt ettt et e s
11.1  Summary Of PIiIMITIVES. .......eeuermieieieeiteeetete ettt et sttt et e st b e e bt st et et et e s et e ssesbanes

11.2  Token restrictions on SENding PIiMItIVES .........cccevreruereririirierreiriecriccre et s stebe bt snenens

11.3  Sequencing Of PriMULIVES .....c.ccoeiiiiiiiiiiiiiiiiiie ettt s e sa e e e snesaeene

11.4  Synchronization point serial number ManagemMent ..........ccoeeieiiriirieciieee e

11.4.1 Management of single serial synchronization point NUMDbETS........c..cccceeeeevererereercrenennene

11.4.2 Management of symmetric serial number synchronization point numbers ......................

12 Session connection establishment Phase .............ccocooiiiiiiiiiiiii e
12.1  SeSSiON CONNECHON SEIVICE. ... .ccetiruiriiriietiriieeteetierteiteste sttt esesaeesseesaee s st s seesseessaansasseesseensanseens

12.1.1 FUNCHON ...ttt sttt st ens

12.1.2 Types of primitives and their parameters............coooevevveieiiciicicc e,

12.1.3 Sequence Of PIIMUEIVES.......c.ccveuieeiriiieeeii ettt et

13 Data tranSfer PRASE .......ccceireieieetee ettt et a et reseene s
13.1 Normal data transSfer SEIVICE .........ccverieierierieierentietete ettt ettt b et e s esaesaeneas

13.1.1 FUNCHON ...ttt sttt sttt st nens

10
10
11
11
11
11
11
11
11
11
11
11
11
11
12

12
12
13
14
14
14
15
15
15
16
16
17
17
17
17
17
17

18

18
18
20
21

21
22
24

27
27
27
27
30
30

30
30

il



ISO/TEC 8326:1996(E)
13.1.2 Types of primitives and their parameters..............
13.1.3 Sequence of Primitives........c.cccoevveinrinieieneciiiene.
13.2 Expedited data transfer SErvice ..........cocoovereieieeniciccercnnenne
13.2.1 FUnCtion .......cocoeeveenienenencccrccic e
13.2.2 Types of primitives and their parameters..............
13.2.3 Sequence of Primitives...........coveveveereieeeiiecieneenn,
13.3 Typed data transfer SErviCe ..........ccoovurmrvmivineciniinieieccieene
13.3.1 FUNCHON ...
13.3.2 Types of primitives and their parameters..............
13.3.3 Sequence Of Primitives...........ccoevvurevevcircnienennne
13.4 Capability data exchange Service.........cccoevvvrireniccincnnnnnne.
13.4.1 FUNCHON ...
13.4.2 Types of primitives and their parameters..............
13.4.3 Sequence of Primitives...........ccoeevviviivcininniennnnns
13.5 Give tOKeNS SEIVICE ......ccceeruiiiuuiiiiiiiiiiiiiieeti et
13.5.1 FUNCHON ..o
13.5.2 Types of primitives and their parameters..............
13.5.3 Sequence of primitives..........cccocovvvieineeiinecennn.
13.6  Please tOKENS SEIVICE.......cocuevueruermeriieuiiiiiiiieenieieeeerceie e
13.6.1 FUNCHON ..o
13.6.2 Types of primitives and their parameters..............
13.6.3 Sequence of Primitives..........cccovvvevieviecninnennenenn.
13.7  Give CONLIOl SEIVICE ....covveruieueermerniiieiciiiceie et
13.7.1 Function . <. 0.t AL D AL Ll L L
13.7.2 Types of primitives and their parameters..............
13.7.3 Sequence of primitives) JL LA INCL S L LGN
13.8 Minor synchronization point SEIViCe...........c.ceevveieircnrenenns
13.8.1 FUunction ........occoeveeiin e B8RS 200 b 006 e
13.8.2 Types of primitives-and their, parameters. /.04,
13.8.3 Sequence of primitives 200 6ekeksinmaien 8326100
13.9 Major synchronization point SETVICe.........ceueveereveeeiierinneniennnas
13.9.1 FUNCHON ..ot
13.9.2 Types of primitives and their parameters..............
1393 Sequence of Primitives..........cccoeevvevieeieieienninneen,
13.10 ReSynchronize SEIVICe ..........cocevvierivimeriecisiirienieieesreeieienenns
13.10.1  FUunCtion ......ccccceceveeriieiiiiiiieieieerccree e
13.10.2  Types of primitives and their parameters..............
13.10.3  Sequence Of Primitives........ccoceeeveererereecrinneennnnnn.
13.11 P-exception reporting SEIViCe.........cceeveirierieieenriniennecaeniinne
13.12 U-exception-reporting SEIvicCe..........ocovvvruerierierininienieieneenenns
13.13 AcCtiVvity Start SEIVICe .......cceviruiruirirriinieieticiireteiet s
13.14 Activity TeSUME SETVICE......corviruirirririiierierieiceteieeseerere e
13.15 Activity interrupt SEIViCe ........ccccevervrirueerieereieininieeeceenenes
13.16 Activity discard SEIVICE......c..ccceevueevireruiieicrierereciceecreereene
13.17 Activity end SEIVICE .....cceeovvvmerueruirririiiiiinirieeienieere e
14 Session connection release phase..........ccocvvvviiviininiieeiecice,
14.1 Orderly release SEIrviCe...........cooevvvirmvininiiiecceiniieieieene
14.2  U-aDOIt SEIVICE...ccvemeueeieeeeeriieeeieieneircie e
14.3  P-abOTt SETVICE ..eerveneeeiriieneeiieiicicicniiteeec e
15 Sequences Of PLMItIVES ...........ccovviuiiiiiiiiiiiiineee e
15.1  State tables ....coveeeveerreereeeiiieeneieiccee e

iv

15.2 Sequences of primitives at one session connection end-point

© ISO/IEC

30
30
31
31
31
31
32
32
32
32
32
32
32
33
33
33
33
34
34
34
34
35
35
35
35
36
36
36
37
37
38
38
39
39
40
40
41
42
43
44
46
47
48
49
51

52
52
53
54

55
55
55



© ISO/IEC : ISO/TIEC 8326:1996(E)

L6 COMSION ...t e ee e e s s e e e 55
16.1  Collision as VIEWEd DY the SS-USET .........cueviviurvireuirceieeeeeeeeeeeeee e e 55

16.2  Collision 1esolution DY the SS-PIOVIAET .........ccvovevvivereiiceeeeeee e e e e oo 55
SECTION 3 — DEFINITION OF CONNECTIONLESS-MODE SESSION SERVICE PRIMITIVES........... 57
17 57
57

57

17.3  Sequence Of PrMIIVES.......covvuiuciieiiceie ettt ee e e e 58

ANNEX A — STALE LADIES .....c.cvviiircceciciete ettt e 59
AT GENETAL......ciiiiiiciicitn ettt ettt ettt e et e s e s e s e e e e et 59

A2 NOLation fOr STALE tADIES ......e.eeeieerreeeretetieeteeee ettt oo e ee e ee e 59

A3 Conventions for entries in State tADIES ..............e.evevieeeeeeeerieeeeeeeeeee e 59

A4 Actions to be taken DY the SS-USET ........oeuieremeeeeeerieie et 60

A5 Definitions of sets and VATIi@bIES ............cceueuivereiirieieieeeeeeeeeeeee oo e ee e e 60



ISO/IEC 8326:1996(E) © ISO/IEC

Foreword

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

In the field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint technical committee are circulated to national bodies for voting. Publication
as an International Standard requires approval by at least 75 % of the national
bodies casting a vote.

International Standard ISO/IEC 8326 was prepared by Joint Technical Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC 21, Open Systems In-
terconnection, data management and open distributed processing, in collaboration

with ITU-T. The identical text is published'as ITU-T Recommendation X.215.

This second edition cancels and replaces the first edition; (ISO, 8326:1987), which
has been technically revised; Italso incorporates Amendment 4:1992.

Annex A forms an integral part of this International Standard.

vi
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Introduction

This Recommendation | International Standard is one of a set of Recommendations | International Standards produced to
facilitate the interconnection of computer systems.

This Recommendation | International Standard is related to other Recommendations | International Standards in the set
as defined by the Reference Model for Open Systems Interconnection. The Reference Model subdivides the area of
standardization for inierconneciion inio a series of layers of specification, each of manageabie size.

The purpose of this Recommendation | International Standard is to define the service provided to the Presentation Layer
at the boundary between the Session and Presentation Layers of the Reference Model. The session service is provided by
the session protocol making use of the services available from the Transport Layer. This Recommendation | International
Standard also defines the session service characteristics which the presentation protocol may exploit. The relationship

between the Recommendations | International Standards for the session service, session protocol, transport service, and
the presentation protocol is illustrated in Figure Intro.1 below.

It is recognized that, with respect to session Quality of Service (described in clause 10), work is still in progress to
provide an integrated treatment of QOS across all of the layers of the OSI Reference Model and to ensure that the
individual treatments in each layer seryice satisfyzoverall QOS objectives'inja consistent manner. As a consequence, an
addendum may be added to this Recommendation_| International Standard at a later time which reflects further QOS
developments and integration.

Presentation A .
protocol i Provides service
Session service
Session Provides service
protocol

based on service provided

Transport service

TISO6020-95/d01

Figure Intro. 1 — Relationship of this Recommendation |
International Standard to other OSI Standards

vii
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -
SESSION SERVICE DEFINITION

SECTION 1 - GENERAL

1 Scope

This Recommendation | International Standard defines in an abstract way the externally visible service provided by the
OSI Session Layer in terms of:

a) the primitive actions and events of the service;
b) the parameter data associated with each primitive action and event;
c) the relationship between, and the valid‘sequence of these'actions and events.

The service defined in this Recommendation ' ‘International ‘Standard 'is that which is provided by the OSI session
protocol (in conjunction with the transport service) and which may be used by the OSI presentation protocol.

This Recommendation | International Standard does not specify, individual implementations or products, nor does it
constrain the implementation of entities and interfaces within a computer system. There is, therefore, no conformance to
this Recommendation | International Standard.

The text pertaining to the symmetric synchronization functional unit is not applicable to the support of
ITU-T applications.

2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and International Standards are subject to revision, and parties to agreements based on
this Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and International Standards listed below. Members of ISO and IEC maintain registers
of currently valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of
currently valid ITU-T Recommendations.

2.1 Identical Recommendations | International Standards

—  ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Open Systems
Interconnection — Basic Reference Model: The Basic Model.

—  ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open Systems
Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

—  ITU-T Recommendation X.214 (1993) | ISO/IEC 8072:1994, Information technology — Open Systems
Interconnection — Transport service definition.

—  ITU-T Recommendation X.225 (1995) | ISO/IEC 8327-1:1996, Information technology — Open Systems
Interconnection — Connection-oriented Session protocol: Protocol specification.

ITU-T Rec. X.215 (1995 E) 1
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—  ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:1994, Information technology — Open Systems
Interconnection — Connection-oriented presentation protocol: Protocol specification.

—  ITU-T Recommendation X.235 (1995) | ISO/IEC 9548-1:1995, Information technology — Open Systems
Interconnection — Connectionless Session protocol: Protocol specification.

2.2 Paired Recommendations | International Standards equivalent in technical content

—  CCITT Recommendation X.650 (1992), Open Systems Interconnection (OSI) — Reference Model for
naming and addressing.

ISO 7498-3:1989, Information processing systems — Open Systems Interconnection — Basic Reference
Model — Part 3: Naming and addressing.

3 Definitions

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

NOTE - The definitions contained in this clause make use of abbreviations defined in clause 4.

3.1 Reference Model definitions

This Recommendation | International Standard is based on the concepts developed in ITU-T Rec. X.200 |
ISO/IEC 7498-1, and makes use of the following terms defined in it:

a) expedited-session-service-data-unit;
b) session connection;

¢) Session Layer;

d) session service;

e) session-service-access-point;

f) session-service-data-unit;

g) Transport Layer;

h) duplex;

i)  half-duplex.

3.2 Service convention definitions

This Recommendation | International Standard also makes use of the following terms defined in ITU-T Rec. X.210 |
ISO/EC 10731, as they apply to the Session Layer:

a) service-user;

b) service-providg:r;
c) primitive;

d) request;

e) indication;

f) response;

g) confirm.

33 Session service definitions
3.3.1 calling SS-user: An SS-user that initiates a session connection establishment request.

3.3.2 called SS-user: An SS-user with whom a calling SS-user wishes to establish a session connection.

NOTE - Calling SS-users and called SS-users are defined with respect to a single connection. An SS-user can be both a
calling and called SS-user simultaneously.

2 ITU-T Rec. X.215 (1995 E)
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333 sending SS-user: An SS-user that acts as either a source of data during the data transfer phase of a session
connection or a source of data during a particular instance of session-connectionless-mode transmission.

334 receiving SS-user: An SS-user that acts as either a sink of data during the data transfer phase of a session
connection or a sink of data during a particular instance of session-connectionless-mode transmission.

NOTE - An SS-user can be both sending and a receiving SS-user simultaneously.
3.3.5 requestor; requesting SS-user: An SS-user that initiates a particular action.
3.3.6 acceptor; accepting SS-user: An SS-user that accepts a particular action.

3.3.7 token: An attribute of a session connection which is dynamically assigned to one SS-user at a time to permit
certain services to be invoked.

3.3.8 conditional (parameter): A parameter whose presence in a request or response depends on conditions defined
in the text of this Recommendation | International Standard; and whose presence in an indication or confirm is
mandatory if that parameter was present in the preceding session service primitive, or absent if that parameter was absent
in the preceding session service primitive.

3.3.9 proposed parameter: The value for a parameter proposed by an SS-user in an S-CONNECT request or an
S CONNECT response that it wishes to use on the session connection.

33.10 selected parameter: The value for a parameter that has been chosen for use on the session connection.

3.3.11 session-connectionless-mode transmission; session-connectionless transmission: The transmission of a unit
of data in a single self-contained session service without establishing a session connection (as defined in ITU-T
Rec. X.200 | ISO/IEC 7498-1).

4 Abbreviations

For the purposes of this Recommendation | Intétnational Standard, the following abbreviations apply..

4.1 Data units
SspW Session service data unit
NSSDU Normal data sessiom service data unit
TSSDW Typed data session service data unit
XSSDU Expedited session service data unit

4.2 Miscellaneous
SS Session service
SSAP Sessiom service: access point
QoS8 Quality off Service:
4.3 Service variables
V) See 11.4.1.1.¥
\0%) See 11.4.1:1.2
V(R) Seer114:1.1.3
Vsc See 11.4.1.14
5 Conventions

This Recommendation | International Standard uses the descriptive conventions contained in the OSI Service
Conventions (ITU-T Rec. X.210 | ISO/IEC 10731) except that, where indicated in this Recommendation | International
Standard, parameter values associated with a service primitive may be passed in a direction opposite to the direction of
the service primitive.

ITU-T Rec. X.215 (1995 E) 3
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6 Model of the session service

6.1 Model of the layer service

This Recommendation | International Standard uses the abstract model for a layer service defined in ITU-T Rec. X.210 |
ISO/IEC 10731. The model defines the interactions between the SS-users and the SS-providers which take place at the
two SSAPs. Information to passed between an SS-user and the SS-provider by service primitives, which may convey
parameters.

There are two types of session service:
a) A connection-mode service, which is defined in clause 2.

b) A connectionless-mode service, which is defined in clause 3. The connectionless-mode service defines the
feature given in 7.1 e). This service is invoked by the connectionless presentation P-UNIT-DATA service.

6.2 Model of session connectionless-mode transmission

This Recommendation | International Standard uses the abstract model of connectionless-mode transmission defined in
ITU-T Rec. X.200 | ISO/IEC 7498-1. A defining characteristic of session connectionless-mode transmission is the
independent nature of each invocation of the connectionless-mode session service.

7 Overview of the session service

7.1 General overview

The session service provides the' means for erganized and)synchronized exchange jof data between co-operating
SS-users. It provides its users with means to:

a) establish a connection with another'SS-user, exchange data with that user in a synchronized manner, and
release the connection in an orderly manner;

b) negotiate for the use of tokens to exchange data;‘synchronize and release the connection, and to arrange
for data exchange to be half-duplex orduplex;

c) establish synchronization points within the dialogue and, in the event of errors, resume the dialogue from
an agreed synchronization point;

d) interrupt a dialogue and resume it later at a prc-arranged point.
In addition, the following service is described:

e) ameans by which a single unit of data is transmitted from one source SSAP to another SSAP in a single
session service access, without first establishing or later releasing a session connection.

7.2 Token concept

A token is an attribute of a session connection which is dynamically assigned to one SS-user at a time to permit certain
services to be invoked. It is the right to exclusive use of the service.

Four tokens are defined:
a) the data token;
b) the release token;
¢) the synchronize-minor token;

d) the major/activity token.

A token is always in one of the following states:
e) available, in which case it is always

1) assigned to one SS-user, who then has the exclusive right to use the associated service (provided that
no other restrictions apply); and

2) not assigned to the other SS-user, who does not have the right to use the service but may acquire it
later; or

4 ITU-T Rec. X.215 (1995 E)
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f) not available to either SS-user, in which case neither SS-user has the exclusive use of the associated
service. The service then becomes inherently available to both SS-users (data transfer and release), or
otherwise unavailable to both SS-users (synchronization and activities).

Restrictions related to the availability and assignment of tokens are defined in 11.2.

7.3 Synchronization and dialogue unit concepts

SS-users may insert synchronization points into the data they are transmitting. There are two methods to identify a
synchronization point. A synchronization point can be identified by a single serial number if the right to send all
synchronization points is token controlled. Alternatively, synchronization points can be identified by two serial numbers,
one for each direction of flow. This dual numbering scheme, called symmetric synchronization, allows the SS-users to
independently place synchronization points in their sending flows. Serial numbers are maintained by the SS-provider
(see 11.4).

Any semantics which SS-users may give to their synchronization points are transparent to the SS-provider.

There are two types of synchronization points:
a) minor synchronization points;

b) major synchronization points.

Major synchronization points are used to structure the exchange of data into a series of dialogue units. The characteristic
of a dialogue unit is that all communication within it is completely separated from all communication before and after it.
A major synchronization point indicates the'end of) one dialogue” unit and the(beginning of the next. Each major
synchronization point is confirmed explicitly.

Minor synchronization points are used to structure the exchange of data within a dialogue unit. Figure 1 illustrates how a
dialogue unit is structured through the use of minor,synchronization points. Each minor synchronization point may or
may not be confirmed explicitly.. A minor.synchronization point inserted in association-with the data separation service
protects all data sent before the minor synchronization point from being discarded by a subsequent resynchronize
request.

Dialogue unit
A T I I 4
MAJOR MINOR MINOR MINOR MAJOR
SYNC SYNC SYNC SYNC SYNC
POINT POINT POINT POINT POINT

TIS06030-95/d02

Figure 1 - Example of a structured dialogue unit

7.4 Activity concept

The activity concept allows SS-users to distinguish between different logical pieces of work called activities. Each
activity consists of one or more dialogue units. Only one activity is allowed on a session connection at a time, but there
may be several consecutive activities during a session connection. An activity may also span more than one session
connection. An activity can be interrupted and then resumed on the same or on a subsequent session connection. This
can be considered as a form of resynchronization.
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Figure 2 shows how an activity may be structured into dialogue units through the use of major synchronization points. In
addition, the SS-users may transfer data outside an activity.

Dialogue unit Dialogue unit
I I I “ I I
ACTIVITY MINOR MINOR MAJOR MINOR ACTNVITY
START SYNC SYNC SYNC SYNC END
POINT POINT POINT POINT (MAJOR
SYNC
POINT)
TIS06040-95/d03

Figure 2 — Example of a structured activity

7.5 Resynchronization

Resynchronization may be initiated by either SS-user. It sets the session connection to a defined state, and therefore
includes reassignment of tokens and setting the synchronization point serial number(s) to new value(s).

When symmetric synchronization is used, the SS-user can request to resynchronize one direction of data flow, or both
directions. If both directions are requested, theh -bothserial-mumbers are)assigned new values; otherwise only the serial
number associated with the requested direction of flow is assigned a new value. Resynchronization purges all
undelivered data for the requested direction(s) of flow,

When symmetric synchronization is not used, both directions, of flow are always resynchronized. The single
synchronization point serial number is assigned a new value. All undelivered data is purged.

Three options are provided:
a) abandon option which is used to set the synchronization point serial number to an unused value;

b) restart option which is used to set the synchronization point serial number to any used value which is
greater than the synchronization point serial number which identifies the last acknowledged major
synchronization point;

¢) set option is used to set the synchronization point serial number to any value chosen by SS-user.

When symmetric synchronization is used, a resynchronize option (restart, set or abandon) is provided by the SS-user for
each direction of data flow on which resynchronization is requested.

7.6 Negotiation

Negotiation takes place between both SS-users during the session connection establishment phase according to the
following rules.

7.6.1 Negotiation of functional units

The kernel functional unit (see clause 9) is always used. Each SS-user proposes the use or non-use of each of the other
functional units. A functional unit is selected only if both SS-users propose use of the functional unit and it is supported
by the SS-provider. Specific negotiation rules are given in 12.1.2. :

6 ITU-T Rec. X.215 (1995 E)



ISO/IEC 8326 : 1996 (E)
7.6.2 Negotiation of initial token settings

When the calling SS-user proposes use of a functional unit that requires a token, it also proposes the initial token
settings: :

a) calling SS-user side;
b) called SS-user side;

c) called SS-user choice.

If the use of the functional unit is selected, the token is set to:
d) the side proposed by the called SS-user, if “called SS-user choice” is proposed by the calling SS-user; or

€) in all other cases, the side proposed by the calling SS-user.

7.6.3  Negotiation of initial synchronization point serial number

When a calling SS-user proposes any of the minor synchronize, symmetric synchronize, major synchronize or
resynchronize functional units, but does not propose the activity functional unit, it also proposes values for the initial
synchronization point serial number(s). Two serial numbers are proposed if the symmetric synchronize functional unit is
proposed; otherwise one serial number is proposed. If two serial numbers are proposed, the First Initial Synchronization
Point Serial Number is associated with the calling SS-user’s sending flow and the Second Initial Synchronization Point
Serial Number is associated with the calling SS-user’s receiving flow.

The calling SS-user may also propose value(s) for the initial synchronization point serial number(s) even if the activity
management functional unit is proposed provided that any of the minor synchronize, symmetric synchronize, major
synchronize or resynchronize functional units are also proposed. If the called SS-user selects use of any of the minor
synchronize, symmetric synchronize, major synchrofize or/résynchronize functional uhits, but does not select use of the
activity management functional unit, it returns value(s) for the initial synchronization point serial number(s) which may
or may not be the same as the values proposed by the calling SS-uSer. If the symmetric synchronize functional unit is
selected, the called SS-user returns values for two serial numbers; otherwise a value for one serial number is returned.
The values returned by the called SS-user are used as the initial synchronization point serial number(s) for the new
session connection.

In all other combinations of functional units, no'initial synchronization point serial number(s) are proposed.

8 Phases and services of the session service
The connection-mode session service comprises three phases. The purpose of each phase, and a short description of the
associated services are given in 8.1 to 8.3. The services and the primitives by which they are invoked are defined in

clauses 12, 13 and 14. :

The connectionless-mode session service is used to transfer a single SSDU from the sending SS-user to the receiving
SS-user. The service primitives associated with it are defined in clause 17.

NOTE - The amount of SS-user data which can be transferred in certain primitives may be limited due to protocol
restrictions imposed by the SS-provider. -

8.1 Session connection establishment phase

The session connection establishment phase is concerned with establishing a connection between two SS-users. It has
one service associated with it:

The session connection service (see 12.1) is used to set up a session connection and to negotiate tokens and parameters
to be used for the connection.

8.2 Data transfer phase

The data transfer phase is concerned with the exchange of data between the two SS-users connected in the session
connection establishment phase.
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