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INTERNATIONAL STANDARD

1ISO 8326 : 1987 (E)

Information processing systems — Open Systems
Interconnection — Basic connection oriented session

service definition

0 Introduction

1 Scope and field of application

This Internatipnal Standard is one of a set of International Stan-
dards produded to facilitate the interconnection of computer
systems.

This International Standard is related to other International
Standards in| the set as defined by the Reference Model for
Open Systems Interconnection (ISO 7498). The Reference
Model subdiyides the area of standardization for interconnec-
tion into a sefies of layers of specification, each of manageable
size.

The purpose|of this International Standard is to define the ser-
vice provided to the Presentation Layer at the boundary
between the [Session and Presentation Layers of the Reference
Model. The dession service is provided by the session protocol
making use gf the services available from the Transport Layer.
This Internafional Standard aiso defines the session service
characteristigs which the presentation protocol may exploit.
The relationghip between the International Standards for the
session service, session protocol, transport service, andthe
presentation |protocol is illustrated in figure 1.

It is recognizgd that, with respect to session Quality of Service,
(described in clause 10}, work is still in progressto provide an
integrated trgatment of QOS across all of the.layers of the OSI
Reference Mpdel and to ensure that the individual treatments in
each layer sefvice satisfy overall QOS. abjectives in a consistent
manner. As g consequence, an adderidum may be added to this
International| Standard at a later“time which reflects further
QOS developments and integration.

Presentation

This International Standard defines in an abstrac

way the exter-

nally visible service provided by the OS! Session Uayer in terms of

a) the primitive actions and events \of“the

b) the parameter data assogiated with
action and event; :

bervice;
leach primitive

c) the relationship betweén, and the valid sequence of

these actions and events.

The service defined inc¢this International Standa

d is that which

is provided by the QSt'session protocol {in conjunction with the

transport service¥and which may be used by th
tion protocol.

This Interpational Standard does not specify

b OS| presenta-

individual im-

plementations or products, nor does it constrain the implementa-

tion of entities and interfaces within a compute

system. There

is, therefore, no conformance to this Internatiorfal Standard.

2 References

ISO 7498, Information processing systems —
Interconnection — Basic Reference Model.

1SO 7498/Add.3, /nformation processing sys

QOpen Systems

tems — Open

Systems Interconnection — Basic Reference Mpdel — Adden-

dum 3: Name including addressing. 1}
1SO 8072, Information processing systems —

Interconnection — Transport service definitions.

ISO 8327, /nformation processing systems —

Interconnection — Basic connection oriented s

specification.

ISO/TR 8509, /Information processing syst

Systems Interconnection — Service conventio

based on service provided

Open Systems

Open Systems
ession protocol

brns  —
1S,

Open

protocol *
Session service
Sessi provides service
ession
protocol

l

based on service provided

Transport service

Figure 1 — Relationship of this International Standard to other OSI standards

1) At present at stage of draft; publication anticipated in due course.


https://standardsiso.com/api/?name=4cefd0954c6df880f0f64f8c1b6a305d

ISO 8326 : 1987 (E)

Section one: General

3 Definitions

NOTE — The definitions contained in this clause make use of abbrevia-
tions defined in clause 4.

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-

3.1 Reference Model definitions

This International Standard is based on the concepts developed
in 1SO 7498, and makes use of the following terms defined in it:

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

¢} Session Layer;

d} sessionfservice;

e) sessionjservice-access-point;

f) session{service-data-unit;

g) Transport Layer;

h) duplex

i} half-duglex.

3.2 Service convention definitions

This Internatiopal Standard also makes_use of the following
terms defined [in 1ISO/TR 8509, as they apply to the Session
Layer: )

a) servicejuser;

b) servicefprovider;

¢c) primitie;

user-wistres-toestabtistra-sesston—conmection—

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

3.3.3 sending SS-user: An-SS-user that acts @s a source of
data during the data transfer phase of a session [connection.

3.3.4 receivifig'8S-user: An SS-user that actk as a sink of
data during-the data phase of a session connect|on.

NOTE~~LAn SS-user can be both a sending and a regeiving SS-user
simultaneousty.

3.3.5 requestor; requesting SS-user: An [SS-user that
initiates a particular action.

3.3.6 acceptor; accepting SS-user: An B5S-user that
accepts a particular action.

3.3.7 token: An attribute of a session connegdtion 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 ¢n conditions
defined in the text of this International Standard; and whose
presence in_an indication or confirm is mandatory if that

d) request;
e) indication;
f) response;

g} confirm.

3.3 Session-service definitions

For the purpose of this International Standard, the following
definitions also apply.

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 pro-
posed by an SS-user in an S-CONNECT request or an
S-CONNECT response that it wishes to use on the session con-
nection.

3.3.10 selected parameter: The value for a parameter that
has been chosen for use on the session connection.
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4 Symbols and abbreviations

4.1 Abbreviations

SS 1 session-service
SSAP : session-service-access-point
SSDU : session-service-data-unit

NSSDU : normal-data-session-service-data-unit
TSSDU : typed-data-session-service-data-unit
XSSDU : expedited-session-service-data-unit

QO0s : guality of service

ISO 8326 : 1987 (E)

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;

4.2 Service variables

V(A) Seq11.4.1.1
V(M) Sed 11.4.1.2
V(R) Seq11.4.13
Vsc Seq 11.4.1.4

5 Conventions

This Interngtional Standard uses the descriptive conventions
defined in ISO/TR 8509 except that, where indicated in this
Internationgl Standard, parameter values associated with a ser-
vice primitiye may be passed in a direction opposite to the
direction of|the service primitive.

6 Modadl of the session service

This Interngtional Standard uses the abstract model for a layer
service defined in ISO/TR 8509. The model defines the inter-
actions betjveen the SS-user and the SS-provider which take
place at theltwo SSAPs. Information is passed-between an SS-
user and the SS-provider by service primitives, which may con-
vey paramgters.

7 Overyiew of the session service

7.1 General overview

The sessior] semvice provides the means for organized and syn-
chronized gxchange of data between cooperating SS-users. [t
provides its-users-with-means-to

hl __tho rel token-:
? 7

¢} 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) assignedto one SS-user, who then has the ex-
clusive right to use the associated servi¢e (provided that

no other restrictions apply); and

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

or

f) not available to either SS-user, in which case neither
SS-user has the exclusive use of the associgated service. The
service then becomes inherently available {o both SS-users
(data transfer and release), or otherwise urjavailable 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 inpto the data they
are transmitting. Each synchronization point |s identified by a
serial number maintained by the SS-provider [(see 11.4).

Any semantics which SS-users may give to their synchroniza-
tion points are transparent to the SS-providef.

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, syn-
chronize and release the connection, and to arrange for data
exchange to be half-duplex or duplex;

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 prearranged
point.

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.
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Minor synchronization points are used to structure the
exchange of data within a dialogue unit. Figure 2 illustrates
how a dialogue unit is structured through the use of minor syn-
chronization points. Each minor synchronization point may or
may not be confirmed explicitly.

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

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.

Figure 3 shows how an activity may be structured into dialogue

units through the use of major synchronization points. In addi-
tion, the SS-users may transfer data outside an activity.

7.5 Resynchronization

Resynchronization may be initiated by either SS-user. It sets
the session connection to a defined state, and therefore

allowed on a selsion connection at a time, but there may be
several consecutive activities during a session connection. An
activity may algo span more than one session connection.

Dialogue unit

ncludes reassignment o1 tokens and setting the $ynchroniza-
tion point serial number toc a new value. Resynchronization
purges all undelivered data.

Dialogue unit

SYNC
»POINT

MAJOR MINOR MINOR
SYNC SYNC
POINT POINT

Figure 2 — Example of a structured dialogue unit

MINOR MAJOR
SYNC SYNC
POINT POINT

Dialogue unit

| |
ACTIVITY MINOR MINOR MAJOR MINOR ACTIVITY
START SYNC SYNC SYNC SYNC END
POINT : POINT POINT POINT {MAJOR SYNC
. POINT)

Figure 3 — Example of a structured activity



https://standardsiso.com/api/?name=4cefd0954c6df880f0f64f8c1b6a305d

Three options are provided:

a) abandon option which is used to set the synchroniza-
tion 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;

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

ISO 8326 : 1987 (E)

In all other combinations of functional units, no initial syn-
chronization point serial number is proposed.

8 Phases and services of the session service

The session service comprises three phases. The purpose of
each phase, and a short description of the associated services
is given in this clause. The services and the primitives by which
they are invoked are defined in clauses 12, 13 and 14.

7.6 Negoltiation

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

7.6.1 Neg¢otiation 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 func-
tional units. [A functional unit is selected only if both SS-users
propose useg of the functional unit and it is supported by the
SS-provider| Specific negotiation rules are given in 12.1.2,

7.6.2 Negetiation of initial token settings

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

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

c) callefl SS-user choice.

If the use of the functional unit is selected, the\token is set to

d) the pide proposed by the called” SS-user, if “called
SS-user choice” is proposed by the calling SS-user; or

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

7.6.3 Negptiation of initial synchronization point serial
number

When a calling SS-user proposes any of the major synchronize,
minor synchronize or resynchronize functional units, but does
not proposg¢_the activity management functional unit, it also
proposes a value for the initial synchronization point serial
number.

The calling SS-user may also propose a value for the initial syn-
chronization point serial number even if the activity manage-
ment functional unit is proposed provided that any of the minor
synchronize, major synchronize or resynchronize functional
units are also proposed. If the called SS-user selects use of any
of the minor synchronize, major synchronize or resynchronize
functional units, but does not select use of the activity manage-
ment functional unit, it returns a value for the initial syn-
chronization point serial number which may or may not be the
same as the value proposed by the calling SS-user. The value
returned by the called SS-user is used as the initial synchroniza-
tion point serial number for the session connection.

81 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) isjused to setup a
session connection and to‘negotiate tokens and parameters
to be used for the conhegtion.

8.2 Data transfer phase

The data trapsfer phase is concerned with the gxchange of data
between thettwo SS-users connected in the session connec-
tion establishment phase.

Theré/are four services associated with data tfansfer:

a) the normal data transfer service (see [3.1) allows the

transfer of normal data SSDUs (NSSDUs
connection. Its use is controlled by the d
half-duplex functional unit has been select

over a session
ata token if the
bd ;

b} the expedited data transfer service (see[13.2) allows the

transfer of expedited SSDUs (XSSDUs) ov

br a session con-

nection free from the token and flow contrpl constraints of
the normal data transfer service, typed datd transfer service

and capability data exchange service;

c) the typed data transfer service (see 13.3) is used to
transfer typed data SSDUs (TSSDUs) indppendent of the
availability and assignment of the data token;

d) the capability data exchange service (4§ee 13.4) is used
to exchange a limited amount of confirme¢d SS-user data
while not within an activity.

There are three services concerned with tokerp management:

e) the give tokens service (see 13.5) allows an SS-user to
rrender one or more specific tokens to the other SS-user;

f) the please tokens service (see 13.6) allows an SS-user
to request the other SS-user to transfer one or more specific
tokens to it; ’

g) the give control service (see 13.7) allows an SS-user to
surrender all available tokens to the other SS-user.

There are three services associated with synchronization and
resynchronization:

h) the minor synchronization point service (see 13.8)
allows the SS-user to separate the flow of NSSDUs and
TSSDUs transmitted before the service was invoked from
the subsequent flow of NSSDUs and TSSDUs. Its use is
controlled by the synchronize-minor token;


https://standardsiso.com/api/?name=4cefd0954c6df880f0f64f8c1b6a305d

ISO 8326 : 1987 (E)

i) the major synchronization point service {see 13.9) allows 8.3 Session connection release phase
the SS-user to confine the flow of sequentially transmitted
NSSDUs, TSSDUs and XSSDUs in each direction within a
dialogue unit. Its use is controlled by the major/activity

token;

The session connection release phase is concerned with releas-
ing a previously established session connection. It has three
services associated with it:

j) the resynchronize service (see 13.10) is used to set the
session connection to a previous or to a new synchroniza- a)

: ) ¢ 2 the orderly release service (see 14.1) provides a
tion point and to reassign the available tokens. This service

means of achieving the orderly release of a session

may cause loss of NSSDUs, TSSDUs and XSSDUs.

There are two

connection;

ervices for reporting errors or unanticipated

b—theuser-initiatedabort-servicetsee—H4-21{J-abort ser-

situations:

k) the propider-initiated exception reporting service
{see 13.11) (P-exception reporting service) permits SS-
users to be notified of exception conditions or SS-provider
protocol errdrs. This service may cause loss of NSSDUs,
TSSDUs and XSSDUs;

1) the user-ihitiated exception reporting service (see 13.12}

vice) is used to initiate the release of a session\c

a way that will terminate any outstanding, sery

This service may cause loss of NSSDUs, T
XSSDUs;

c) the provider-initiated abert service {see 14

service) is used by the S8=provider toindicate t
the session connection \for internal reasons.

may cause loss of NSSDUs, TSSDUs and XS

bnnection in
ice request.
5SDUs and

.3) (P-abort
he release of
This service
SDUs. Any

{U-exception| reporting service) is used by the SS-user to
report an exception condition when the data token is

available but

not assigned to the SS-user. This service may

outstanding servicé request is terminated.

cause loss o NSSDUs, TSSDUs and XSSDUs.

9 Functional units and subsets
There are five sg@rvices associated with activities:

91 Functional units

m} the actiyity start service (see 13.13) is used to indicate

that a new {ctivity is entered. lts use is controlled by the . . . . .
Functional units are logical groupings of related services

major/ activity token;

n) the acti
indicate that

ity resume service (see 13.14) is used to
a previously interrupted activity is‘re-entered.

Its use is controlled by the major/activity token;

o) the acti
activity to b

ity interrupt service (see\13.15) allows an
b abnormally terminatéd~with the implication

that the worH so far achieved is not-to be discarded and may

be resumed

apter. Its use is controlled by the major/ activity

defined by this International Standard for the purpose of

a) negotiation of SS-user requirements during the session
connection establishment phase;

b) reference by other International Standards,

Table 1 specifies the association of tokens and fungtional units.
When a functional unit implies the availability of g token, ser-
vices concerned with the management of that token are pro-
vided in order to be able to request and transfer the available
tokens.

token. This $ervice may catse-loss of NSSDUs, TSSDUs
and XSSDUs;

p) the activity discard service (see 13.16) allows an activity
to be abnormally terminated with the implication that the
work so far gchieved is to be discarded, and not resumed.
Its use is controlled by the major/activity token. This service
may cause loss of NSSDUs, TSSDUs and XSSDUs;

The services associated with each functional unit are specified
in table 2.

q) the activity end service (see 13.17) is used to end an
activity {and set a major synchronization point). lts use is

controlled by the major/activity token; Table 1 — Functional units using tokens

Functional unit Token

Using the activity services may lead to a state where no activity
is in progress on the session connection. When activity services
are employed, but no activity is in progress, only the activity
start, activity resume, token management, capability data,
typed data, normal data, expedited data, abort and release ser-
vices may be invoked by the SS-users.

Release token

Data token
Synchronize-minor token
Major/ activity token
Major/activity token

Negotiated release
Half-duplex

Minor synchronize
Major synchronize
Activity management
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Table 2 — Services associated with each functional unit

Functional unit Service(s) Reference
Kernel (non-negotiable) Session connection 121
Normal data transfer 13.1
Orderly release 14.1
U-Abort 14.2
P-Abort 14.3
Negotiated release Orderly release 14.1
Give tokens 13.6
Please tokens 13.6
Half-duplex Give tokens 13.6
Please tokens 13.6
Duplex No additional service
Expedited data Expedited data transfer 13.2
Typed data Typed data transfer 13.3
Capability data exchange Capability data exchange 13.4
Minor synchronize Minor synchronization point 13.8
Give tokens 13.5
Please tokens 13.6
Major synchronize Major synchronization point 13.9
Give tokens 13.5
Please tokens 13.6
Resynchronize Resynchronize 13.10
Exceptions Provider exception reporting 13.11
User exception reporting 13.12
Activity management Activity start 13.13
Activity resume 13.14
Activity intefriipt 13.15
Activity discard 13.16
Activity’end 13.17
Give-tokens 13.5
Rlease tokens 13.6
Give control ) 13.7
9.1.1 Kaerrel functional unit 9.1.5 Expedited data functional unit
. . . . . T dited data functio i i -
The kernel functional unit supports the, basic session services he_ expe . nal unit supports [the session ex
. . . . pedited data transfer service.
required to gstablish a session conngction, transfer normal data
and release [the session connection. ] )
9.1.6 Typed data functional unit
9.1.2 Negptiated releasefunctional unit The typed data functional unit supports the tyged data transfer
service.

The negotiated releasesfunctional unit supports the negotiated
orderly reledse service. The release token is available when this
functional upit-has been selected.

9.1.7 Capability data exchange functionaj unit

The capability data exchange functional unjt supports the

9.1.3 Half-duplex functional unit

The half-duplex functional unit supports the half-duplex ser-
vice. The data token is available when this functional unit has
been selected. It is not possible to select both this functional
unit and the duplex functionai unit for use on the same session
connection.

9.1.4 Duplex functional unit

The duplex functional unit supports the duplex service. It is not
possible to select both this functional unit and the half-duplex
functional unit for use on the same session connection.

Capability data exchange service. This functonal unit can only
be selected when the activity management functional unit has
been selected.

9.1.8 Minor synchronize functional unit

The minor synchronize functional unit supports the minor syn-
chronization point service. The synchronize-minor token is
available when this functional unit has been selected.

9.1.9 Major synchronize functional unit

The major synchronize functional unit supports the major syn-
chronization point service. The major/activity token is available
when this functional unit has been selected.
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9.1.10 Resync

hronize functional unit

The resynchronize functional unit supports the resynchronize

service.

9.1.11 Excepti

The exceptions f

ons functional unit

unctional unit supports the user exception and

provider exception reporting services.

This functional unit can only be selected when the half-duplex
functional unit 'ﬂuo bccn DU:U\;tUd-

Two types of session service QOS parameters are identified:

a) those which are negotiated during the session connec-
tion establishment phase:

1) session connection protection (see 10.3.9);

2) session connection priority (see 10.3.10);

3) residual error rate (see 10.3.5);

4) throughput, for each direction of transfer (see 10.3.3);
5) transit delay, for each direction of transfer (see 10.3.4);

6} ); and

9.1.12 Activity management functional unit

The activity mapagement functional unit supports the activity
management sprvices and the give control service. The
major/activity tpken is available when this functional unit has

been selected.

9.2 Subsets|

A subset is deflned as a combination of the kernel functional
. unit together with any other set of functional units provided

that

a) if the c3
subset, then

pability data functional unit is included in the
the activity management functional unit is also

included in the subset; and

b) if the dxceptions functional unit is included in the

subset, then

in the subset.

NOTE — This Int

the half-duplex functional unit is also included

rnational Standard contains no requirements.for the

registration of subfsets. Users of this International Standard may define
subsets to meet their session service needs. Other Interpational Stan-

dards may identif;

10 Quality

The term QU
characteristics
the session con
session connec

subsets that comply with the abave)definition.

of session service

ality. of Service™ (QOS) refers to certain
f a sessiom~connection as observed between
hection endpoints. QOS describes aspects of a
ion which are attributable solely to the SS-

7} extended control {see 10.3.12);

b) those which are not negotiated during the |session con-
nection establishment phase but whose values|are selected
and/or known by other metheds Afor example, a priori
knowledge and agreement, dr-by means of management
functions) not defined in this, International Standard:

1) session connection-establishment delay [(see 10.3.1);

2) session connection establishment failuje probability
(see 10.3.2);

3) transfer failure probability (see 10.3.6);
4) _session connection release delay {see 10.3.7);

517,session connection release failure prabability (see
10.3.8);

6) session connection resilience (see 10.3[11).

The negotiation procedures for parameters listgd in a) are
defined in 10.2. Once the session connection is estpblished, the
selected QOS parameters are not re-negotiated during the
lifetime of the session connection. The SS-user should be
aware that changes in QOS during a session connegction are not
signalled in the session service.

10.2 Session connection Q0S negotiatipn
procedures

QOS negotiation is described in terms of parametefs which can
be conveyed by the S-CONNECT primitives during the session
connection establishment phase (see clause 1R). For the
parameters which are negotiated during the sessiof connection
establishment phase [see 10.1a)], the parameted values and
negotiation rules are defined as follows:

provider; such aspécts'are independent of SS-user behaviour
{which is beyopd~’the control of the SS-provider). SS-user

al In the S-CONNECT request primitive, the
user can specify:

behaviour does not impact the QOS provided.

Once a session connection is established, the SS-users at the
two ends have the same knowledge and understanding of what
the QOS over the session connection is.

calling SS-

1} for session connection protection, session connec-
tion priority, extended control, and optimized dialogue
transfer, a single parameter value which is the ""desired’’
QOS; for extended control and optimized dialogue

10.1

Determination of QOS

QOS is described in terms of QOS parameters.

transfer, one of the two values “‘feature desired’” or
“feature not desired” is conveyed;

NOTE — If the calling SS-user proposes use of the expedited data
functional unit, the extended controi parameter has the value ‘‘feature
desired”’.

2) for residual error rate, and for each direction of

The definition of the QOS parameters associated with the
session service is given in 10.3. These definitions provide both
SS-users and the SS-provider with a common understanding
of the QOS characteristics.

throughput and transit delay, two parameter values
which are the “desired” QOS and the “lowest accep-
table” QOS to which the calling SS-user will agree.
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negotiated parameters, an ‘‘available’” value is conveyed
which is specified as follows:
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¢) In the S-CONNECT response primitive, for each of the
negotiated parameters, an “agreed” value is conveyed

which is specified as follows:

1} for session connection protection, if the SS-
provider agrees to provide a QOS value equivalent to the
"desired” value specified in the S-CONNECT request,
then the SS-provider specifies that value as “‘available’ :
if the SS-provider does not agree to provide the
“desired” QOS requested, the SS-provider refuses to
establish the session connection by issuing the
S.C ) - L .
SS-tiser;

2) for session connection priority, the SS-provider
spedifies the QOS value it is willing to provide (a value
whigh is equal to or better than the ‘‘desired’” value
spedified in the S-CONNECT request) as “available’ ;

3) for the residual error rate and each direction of
thropghput and transit delay, if the SS-provider agrees
to provide a value of QOS which is equal to or better
than the “lowest acceptable’”” QOS value specified in the
S-CONNECT request, then the SS-provider specifies the
valug as “‘available”; if the SS-provider does not agree
to provide this QOS, then the SS-provider refuses to
estaplish the session connection by issuing the
S-CONNECT (reject) confirm primitive to the calling
SS-liser;

4) for extended control and optimized dialogue
trangfer, if the “desired” value in the S-CONNECT e-
quegt primitive is “feature not desired” then ““feature'not
desifed’’ is specified as ‘‘available’’; if the . desired”’
valug is ““feature desired” and the SS-provideragrees to
provide the feature on the session connéction, then
“featture desired” is specified as “‘available’’* otherwise if
the BS-provider does not agree tosprovide the. feature,
‘'feature not desired” is specified asavailable”.

d)

1) for optimized dialogue transfer, if the “‘available”
value in the S-CONNECT indication primitive is “‘feature
not desired” and the called SS-user agrees not to have
the feature provided on the session connection, then
“feature not desired” is specified as "‘agreed’’; other-
wise the SS-user may reject establishment of the session
connection; if the “available’”” value in the indication
primitive is “feature desired’”” and the SS-user agrees to

\ € teature proviged, then .depture desired’ is
specified as “‘agreed”’; otherwise; if.fhe SS-user does’
not agree to provision of the feature, the value “‘feature
not desired” is specified as_"agreed’;

2) for each of the other parameters,|if the called SS-
user agrees to the QOS-value specified as “‘available” in
the S-CONNECT indication primitive, then the identical
value is specified.as”‘agreed”’; if the pS-user does not
agree to the('availabie’” value, the S$-user may reject
establishment)of the session connecti¢n.

in thé S-CONNECT confirm primitivd, for each of the

negotiated parameters, an "agreed” vglue is conveyed
which\is identical to the “agreed” value| conveyed in the

S-CONNECT response.

10.3

QOS parameters can be classified as

a)

parameters, as shown in table 3;

b}

characteristics, as shown in table 4.

Definition of QOS parameters

parameters which express session seryvice performance

parameters which express other | session service

These session service QOS parameters are défined in this sub-

clause.

Table 3 — Classification of performance QOS parameters

Phase

Performance criterion

Speed

Accuracy/reliability

Session connection
establishment

Session connection
establishment delay

Session connection establishment failure probability
{misconnection/session connection refusal)

Data transfer

Throughput
Transit delay

Residual error rate (corruption, duplication/loss)
Session connection resilience
Transfer failure probability

Session connection
release

Session connection
release delay

Session connection release failure probability

Table 4 — Parameters specifying other session
service features

Extended control

Session connection protection
Session connection priority
Optimized dialogue transfer
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10.3.1 Session connection establishment delay

Session connection establishment delay is the maximum
acceptable delay between an S-CONNECT request and the cor-
responding S-CONNECT confirm primitive.

NOTE — This delay includes SS-user dependent components.

10.3.2 Session connection establishment failure
probability

Session connection establishment failure probability is the ratio
of total session go f abl srrt-failures-te-total-session
connection estalplishment attempts in a measurement sample.

Session conneclion establishment failure is defined to occur
when a requestgd session connection is not established within
the specified |maximum acceptable session connection
establishment dglay as a result of misconnection, session con-
nection refusal,| or excessive delay on the part of the SS-
provider. Sessiop connection establishment attempts which fail
as a result of efror, session connection refusal, or excessive
delay on the parf of an SS-user are excluded in calculating ses-
sion connection|establishment failure probability.

10.3.3 Throughput

Throughput is defined for each direction of transfer, in terms of
a sequence of at least two SSDUs successfully transferred by
an S-DATA request/S-DATA indication or S-TYPED-DATA
request/S-TYPED-DATA indication sequence of primitives.
Given such a pequence of n SSDUs, where n > 2, the
throughput is defined to be the smalier of

a} the numper of SS-user data octets contained in the Jast
n—1 SSDUY divided by the time between the first andNast
S-DATA or $-TYPED-DATA request in the sequence-and

b) the numper of SS-user data octets contained\in the last
n—1 SSDUSY divided by the time between the)first and last
S-DATA or $-TYPED-DATA indications in_the sequence.

Successful trangfer of the octets in g trahsmitted SSDU .is
defined to occur when the bits are~delivered to the intended
receiving SS-uspr without error, in\the proper sequence, prior
10 release of thg session connection by the receiving SS-user.

Throughput is pnly meaningful for a sequence of complete
SSDUs and each specification is based on a previously stated
average SSDU size,

Throughput is specified separately for each direction of transfer
on a session connection. In each direction, a specification of
throughput will consist of a ““maximum throughput” value and
an "‘average throughput” value. The “maximum throughput”
value represents the maximum rate at which the SS-provider
can continuously accept and deliver SSDUs, in the absence of
sending SS-user input delays or flow control applied by the
receiving SS-user. Thus, the sequence of SSDUs in the
calculation above are defined to be presented continuously at
the maximum rate. The "average throughput” value represents
the expected transfer rate on a session connection including
the effects of expected user-attributable delays (for example
non-continuous SSDU input, receiving SS-user flow control).
Thus, the sequence of SSDUs in the calculation above are
defined to be presented at a rate which includes components
representing "average’’ user delays.

10

It is possible for either the input or the output of a sequence of
SSDUs to be excessively delayed by the $S-users. Such occur-
rences are excluded in calculating “‘average throughput”
values.

For each direction of transfer, and for each of the “maximum
throughput”” and "‘average throughput” specifications, the
throughput QOS for a particular session connection is
negotiated between the SS-users and the SS-provider
(see 10.2).

a-se 3 the transfer
of normal data and typed data over the sessign|connection.
There is no specification of the throughput for data which is
transferred in association with the issue lof “any gther session
service primitives (for example S-CONNECT, S-CAPABILITY-
DATA, etc.).

10.3.4 Transit delay

Transit delay is the elap$ed time between the completion of any
session service reguest primitive and the corresporjding session
service indication ‘primitive occurring during the flata transfer
phase of a.session connection. Elapsed timg values are
calculated.only on service primitive pairs which arg successfully
completed.

occur when the issue of the request primitive by jone SS-user
results in the issue of the corresponding indicatiof primitive to
the peer user (including any SS-user data associgted with the
primitive) which is without error, and in a proper sequence with
respect to other primitives, prior to release of the [session con-
nection by the receiving SS-user.

Successful completion of a service primitive pair F defined to

In duplex and half-duplex session connections, trgnsit delay is
specified independently for each direction of |transfer. In
general, each transit delay specification defings both the
average value and the maximum value expected for a session
connection. Each specification of transit delay] assumes a
previously stated average size for SS-user data in¢luded in the
service primitive pair.
An attempt to measure the transit delay for an individual service
primitive pair may be greatly influenced if the receiying SS-user
exercises flow control. Such occurrences are |excluded in
calculating both average and maximum transit dejay values.

an o .
10-3.:5Residuaterror rate

Residual error rate is the ratio of total incorrect, lost, and
duplicate units of SS-user data to the total units of SS-user
data transferred across the session service boundary in associa-
tion with any SS-primitive issued in the data transfer phase of a
session connection during a measurement period. The relation-
ship between these guantities for a particular SS-user pair is
defined in figure 4.

10.3.6 Transfer failure probability

Transfer failure probability is the ratio of total transfer failures
to total transfer samples observed during a performance
measurement.
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A transfer sample is a discrete observation of SS-provider per-
formance in handling service requests made by the SS-user. A
transfer sample begins with the initiation of session service re-
quests during the data transfer phase and continues until the
outcome of a given number of service requests have been
determined. These service requests may include the transfer of
SS-user data or other service requests (such as S-ACTIVITY-
START request, S-TOKEN-PLEASE request, etc.) made by the
SS-user. A transfer sample will normally correspond to the
duration of an individual session connection.

A transfer faj in which the observed per-

1SO 8326 : 1987 (E)

B

10.3.9 Session connection protection

Session connection protection is the extent to which an SS-
provider attempts to prevent unauthorized monitoring or
manipulation of SS-user originated information. Session con-
nection protection is specified qualitatively by selecting one of
the following session connection protection options:

a) no protection features;
b) protection against passive monitoring;

c) protection against - modification, replay, addition or
deletion:

formance is worse than a specified minimum acceptable level.
Transfer failures are identified by comparing the measured
values for applicable supported performance parameters with
specified trapsfer failure thresholds. The three supported per-
formance pgrameters which may apply are throughput, transit
delay, and residual error rate.

In systems where session service QOS is reliably monitored by
the SS-provlder, transfer failure probability can be estimated by
the probability of an S-P-ABORT or an S-P-EXCEPTION-
REPORT dufing a transfer sample.

10.3.7 Session connection release delay

Session cornection release delay is the maximum acceptable
delay between an SS-user initiated S-U-ABORT request and
the succesgful release of a particular session connection.
Session comnection release delay is normally specified - in-
dependently] for each SS-user.

Issue of an [S-U-ABORT request by either SS-user marks_the
beginning the session connection release delay-for’both
users. Successful release for one SS-user is defineéd to occur
when that S[5-user is first able to initiate a new session connec-
tion. Succegsful release is signalled to the SS-user not initiating
the S-U-ABORT request by an S-U-ABORT) indication. The
SS-user initipting the S-U-ABORT request will normally receive
a similar sighal of local significance.

10.3.8 Segsion connectionrelease failure probability

Session corjnection release\failure probability is the ratio of
total SS-usqr initiated@bort requests resulting in session con-
nection relegse failure-to total SS-user initiated abort requests
included in 4 measurement sample. Session connection release
failure probability‘is normally specified independently for each
SS-user.

d) both b) and ¢).

10.3.10 Priority

The specification of priority is €¢oncerned with| the relationship
between session connections.) This parametgr specifies the
relative importance of a session connection wjth respect to

a) the order in which session connections|are to have their
QOS degraded, if\necessary; and

b) the ordenin which session connections|are to be broken
to recover resources, if necessary.

This parameter only has meaning in the cpntext of some
management entity or structure able to judge relative impor-
tance. The number of priority levels is limited

10.3.11 Session connection resilience

Session connection resilience parameters specify the prob-
ability of

a) an SS-provider initiated non-orderly rel¢ase of a session
connection (i.e. issue of an S-P-ABORT indication): and

b) an SS-provider exception report {i.e. {ssue of an S-P-
EXCEPTION-REPORT indication) during a gpecified time in-
terval on an established session connectiof.

10.3.12 Extended control parameter

The extended control parameter aliows the S
use of the resynchronize, abort, activity inter
discard services when normal flow is congest

NOTE — When the expedited data functional unit
the extended controi QOS is always provided to th

B-users to make
upt and activity
bd.

has been selected
b SS-users.

Session connection release failure is defined to occur, for a par-
ticular SS-user, if that SS-user is not successfully released (as
defined in 10.3.7) within the specified maximum session con-
nection release delay as a result of error or excessive delay on
the part of the SS-provider. Session connection release
attempts which fail as a result of error, release refusal, or ex-
cessive delay on the part of an SS-user are excluded in
calculating session connection release failure probability.

10.3.13 Optimized dialogue transfer

The optimized dialogue transfer QOS parameter permits the
concatenated transfer of certain session service requests. How
this concatenation of service requests is achieved is a local im-
plementation matter.

NOTE — This QOS parameter invokes the SS-provider extended con-
catenation protocol option.

"
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Figure 4 — Components of residual error rate
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Section two: Session service primitives

11 Introduction to session service primitives

11.1 Summary of primitives

11.3 Sequencing of primitives

All SS-user requests and responses are delivered by the SS-
provider in the order in which they are submitted by the SS-

Each of the dervices constituting the session service is achieved
by invoking & sequence of session service primitives. Tables 5,
6 and 7 summarize the primitives and their parameters occur-
ring in each |phase of the session service. The parameters are
defined in clhuses 12, 13 and 14.

11.2 Tokén restrictions on sending primitives

Table 8 defines the conditions under which those service
primitives refjuiring tokens may be issued.

Table 5 — Session connection establishment phase primitives .

user, except for the following:
a) S-EXPEDITED-DATA;
b) S-RESYNCHRONIZE;
c) S-ACTIVITY-INTERRURT;
d) S-ACTIVITY-DISCARD;
e} S-U-ABORT,

which may be delivered earlier than previgusly submitted
primitives, butynet later than subsequently subnpitted primitives.

S-CONNECT indication
S-CONNECT response
S-CONNECT confirm

Service Primitives Parameters
Session S-CONNECT request Session Connection ldentifier, Calling/Called/
Connection

Responding Session Addresses|, Result, QOS,
Session Requirements, Synchrgnization Point
Serial Number, Initial Assignmgnt of Tokens,
SS-user data

13
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Table 6 — Data transfer phase primitives

Service Primitives ) Parameters
Normal S-DATA request SS-user data
data transfer | S.DATA indication
Expedited S-EXPEDITED-DATA request SS-user data
data transfer | §_EXPEDITED-DATA indication :
Typed S-TYPED-DATA request SS-user data
data transfer| §.TYPED-DATA indication
Capability S-CAPABILITY-DATA request SS-user data
data S-CAPABILITY-DATA mdication
exchange 5-CAPABILITY-DATA response
5-CAPABILITY-DATA confirm
Give 5-TOKEN-GIVE request Tokens
tokens 5-TOKEN-GIVE indication
Please 5-TOKEN-PLEASE request Tokens, SS-user data
tokens 5-TOKEN-PLEASE indication
Give 5-CONTROL-GIVE request No parameters
control 5.-CONTROL-GIVE indication
Minor 5-SYNC-MINOR request Type, Synchronization Point Serig Number,
synchro- 5-SYNC-MINOR indication SS-user data
;giantt'on S-SYNC-MINOR response
5-SYNC-MINOR confirm
Major S-SYNC-MAJOR request Synchronization Point Serial Numper,
synchro- S-SYNC-MAJOR indication SS-user data
nization
point S-SYNC-MAJOR response
S-SYNC-MAJOR confirm
Resynchro- S-RESYNCHRONIZE request Resynchronize Type, Synchronization Point
nize S-RESYNCHRONIZE indication Serial Number, Tokens, SS-user data
' S-RESYNCHRONIZE response
S-RESYNCHRONIZE confirm
P-exception S-P-EXCEPTION-REPORT indicatigh Reason
report
U-exception | |S-U-EXCEPTION-REPORT request Reason, SS-user data
reporting S-U-EXCEPTION-REPOR T_indication
Activity S-ACTIVITY-START request Activity ldentifier, SS-user data
start S-ACTIVITY-START indication
Activity S-ACTIVITY-RESUME request Activity Identifier, Old Activity ldgntifier,
resume S-ACTIVITY-RESUME indication Synchronization Point Serial Number,
Old Session Connection ldentifier] SS-user data
Activity S-ACTIVITY-INTERRUPT request Reason
interrupt S-ACTIVITY-INTERRUPT indication
S-ACTIVITY-INTERRUPT response
S-ACTIVITY-INTERRUPT confirm
Activity S-ACTIVITY-DISCARD request Reason
discard S-ACTIVITY-DISCARD indication
S-ACTIVITY-DISCARD response
S-ACTIVITY-DISCARD confirm
Activity S-ACTIVITY-END request \ Synchronization Point Serial Number,
end S-ACTIVITY-END indication SS-user data

S-ACTIVITY-END response
S-ACTIVITY-END confirm

14
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Table 7 — Session connection release phase primitives
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: 1987 (E)

S-RELEASE indication
S-RELEASE response
S-RELEASE confirm

Service Primitives Parameters
Orderly S-RELEASE request Resuit, SS-user data
release

U-abort S-U-ABORT request SS-user data
S-U-ABORT indication
P-abort S_.P.ABORT indication Reasan
Table 8 — Token restrictions on service primitives
Service primitives data token sypchronize— major/activity release token
minor token token

S-RELEASE request 2 2 2 2
S-RELEASYE response (negative) nr nr nr

S-DATA request (Half-duplex) 1 nr nr nr
S-DATA r¢quest (Duplex) 3 nr nr nr
S-CAPABILITY-DATA request 2 2 1 nr
S-TOKEN-GIVE request {data token) 1 nr nr nr
S-TOKEN-GIVE request {synchronize-minor token) nr 1 nr nr
S-TOKEN-GIVE request {major/activity token) nr nr 1 nr
S-TOKEN-GIVE request (release token) nr nr nr 1
S-TOKEN-PLEASE request (data token) 0 nr nr nr
S-TOKEN-PLEASE request {synchronize-minor token) nr 0 nr nr
‘S-TOKEN-PLEASE request {major/activity token) nr nr 0 nr
S-TOKEN-{PLEASE request (release token) nr nr nr
S-CONTRPL-GIVE request 2 2 1

S-SYNC-MIINOR request 2 1 nr nr
S-SYNC-MIAJOR request 2 2 1 nr
S-U-EXCEPTION-REPORT request 0 nr nr nr
S-ACTIVITY-START request 2 2 1 nr
S-ACTIVITY-RESUME request 2 2 1 nr
S-ACTIVITY-INTERRUPT request nr nr 1 nr
S-ACTIVITY-DISCGARD request nr nr 1 n
S-ACTIVITYZEND request 2 2 1 nr

Key:

0: Token available and not assigned to the SS-user who initiated the service primitive
Token available and assigned to the SS-user who initiated the service primitive

—_

3: Token not available
nr: No restriction

Token not available or token assigned to the SS-user who initiated the service primitive

15
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11.4 Synchronization point serial number
management

Certain primitives carry a synchronization point serial number,
which is used to identify a synchronization point. Synchroniza-
tion points are assigned valid synchronization point serial
numbers in the range 0 to 999 998 by the SS-provider. It is the
responsibility of the SS-user to ensure that the number
assigned by the SS-provider in a synchronization point request
does not exceed 999 998.

11.4.2 Session connection establishment

When a session connection is established in which at least one
of the following functional units has been selected:

a) minor synchronize functional unit; or
b) major synchronize functional unit; or

c) resynchronize functional unit

and the activity management functional unit has not been
selected, VIM) and V(A) are set to the initial synchronization

ol
a vdiiu

The synchronizaty
synchronization goint serial number for use by the SS-user, but
only in the following services, which require the synchroniza-
tion point serial pumber of the next synchronization point:

a) Session Gonnection Service;

b) Resynchronization Service.

The management of synchronization point serial numbers is
defined in this international Standard in terms of

c) operations on abstract locai variables V(M), V(A), V(R)
and Vsc, managed by the SS-provider, and

d) primitiveg issued by the SS-user in order to invoke
these operatipns.

These operationg are summarized in table 33 in annex A.

11.4.1 Variables

11.4.1.1 V(A)

V(A) is the lowgst serial humber to which a_synchronization
point confirmatipn is expected. No confirmation is expected
when V(A} = VIM).

11.41.2 V(M)

V{M) is the next|serial numberto be used.

11.4.1.3 V(R}

point serial number of the response/confirm primitjves. V(R) is
set to zero. Vsc is set false.

11.4.3 Minor synchronization point

When an S-SYNC-MINOR requestyis issued, thg associated
synchronization point serial number, which is indi¢ated to the
SS-user, is equal to V(M). V(R)remains unchanged. V(A) is set
to V(M) if Vsc is true, othgrwise it remains unchanged. V(M) is
then incremented by one and Vsc is set to false.

When an S-SYNG;MINOR indication is received, thi associated
synchronization_peint serial number, which is indi¢ated to the
SS-user, isedual to VIM). V(R) remains unchanged|. V(A} is set
to V(M) if.Vsc is false, otherwise it remains unchanged. V(M) is
then incremented by one and Vsc is set to true.

When an S-SYNC-MINOR response is issued, Vsc ghall be true
and the associated synchronization point serial number, which
is supplied by the SS-user, shall be less than V(M) @nd equal to
or greater than V(A). V(A) is set to the serial numbler plus one.
V(M), V(R) and Vsc remain unchanged.

When an S-SYNC-MINOR confirm is received, Vsq s false and
the associated synchronization point serial number,|which is in-
dicated to the SS-user, is less than V(M) and equal o or greater
than V(A). V(A) is set to the serial number plus one{ V(M), V(R)
and Vsc remain unchanged.

11.4.4 Major synchronization point

When an S-SYNC-MAJOR request is issued, the associated
synchronization point serial number, which is indigated to the
SS-user, is equal to V(M). V(R) remains unchanged. V(A) is set
to V(M) if Vsc is true, otherwise it remains unchanged. V(M) is
then incremented by one and Vsc is set to false. :

V(R} is the lowestseriatTumber—to—whichresynchromization
restart is permitted.

11414 Vsc

Vsc is used to determine whether or not the SS-user has the
right to send minor synchronization point responses. Vsc has
the following values:

Vsc = true : the SS-user has the right to issue minor syn-
chronization point responses when V(A} is
less than V(M);

Vsc = false : the SS-user does not have the right to issue
minor synchronization point responses.

16

When an S-SYNC-MAJOR indication is received, the
associated synchronization point serial number, which .is in-
dicated to the SS-user, is equal to V(M). V(R) and Vsc remain
unchanged. V(A) is set to V(M) if Vsc is false, otherwise it re-
mains unchanged. V{M} is then incremented by one.

When an S-SYNC-MAJOR response is issued, the associated syn-
chronization point serial number is equal to V(M) minus one. No
synchronization point serial number is passed with this primitive.
V(A) and V(R) are set to V(M). V(M) and Vsc remain unchanged.

When an S-SYNC-MAJOR confirm is received the associated syn-
chronization point serial number is equal to V(M) minus one. No
synchronization point serial number is passed with this primitive.
V(A) and V(R) are set to V(M). V(M) and Vsc remain unchanged.



https://standardsiso.com/api/?name=4cefd0954c6df880f0f64f8c1b6a305d

11.4.5 Resynchronization

When an S-RESYNCHRONIZE request is issued

a) if the option is ““abandon’, there is no associated syn-
chronization point serial humber;

b} if the option is “restart’”, the associated synchroniza-
tion point serial number, which is supplied by the SS-user,
shall be greater than or equal to V(R) and less than or equal
to V(M};

c) if the option is “set”, the associated synchronization

1SO 8326 : 1987 (E)

k) if the option is “'set’”’, the associated synchronization
point serial number, which is indicated to the SS-user, may
have any valid value.

V(A} and V(M) are set to the synchronization point serial
number and Vsc remains unchanged. V(R) is set to zero for the
options “‘abandon’’ and '‘set’”’; it remains unchanged for the

“restart’’ option,

11.4.6 Activity management

point serf@ambar, WHiCT 15 supplied by the S S-User, may
have any] valid value.

For all optiops, V(A), V(M), V(R) and Vsc remain unchanged.

When an S{RESYNCHRONIZE indication is received

d) if the option is “‘abandon’’, the associated synchroniza-
tion pointt serial number, which is indicated to the SS-user,
is greatel than or equal to V(M). V(M) is set to the serial
number ¢ontained in the indication;

e) if the option is “restart”, the associated synchroniza-
tion point serial number, which is indicated to the SS-user,
is greatef than or equal to V(R). If the synchronization point
serial nufnber is greater than V(M) (see the note), the SS-
user eithpr responds to the S-RESYNCHRONIZE indication
[see g}l pr generates a collision (see clause 16};

NOTE — |This situation can arise if the extended control QQOS is
provided pnd the S-RESYNCHRONIZE request caused an earlier
S-SYNC-MINOR request to be discarded by the SS-provider,

f} if the option is “set”, the associated synchronization
point serjal number, which is indicated to the $S$-user, may
have any valid value.

For all optiops, V(A), V(R) and Vsc remain Ginchanged. For the
“restart’’ and “’set” options, V(M) remains junchanged.

‘ When an S{RESYNCHRONIZE response is issued

g) if thp option is “abanden’”or “restart”, the associated
synchronization point setial/number, which is supplied by
the SS-yiser, shall be~equal to the value received in the
S-RESYNCHRONIZEindication;

h) if the option.is “set”, the associated synchronization
point sefial.number, which is supplied by the SS-user, may
have any valid value.

When an S-ACTIVITY-START request.is(issyed, or when an

S-ACTIVITY-START indication is received,

/(A), V(M) and

V(R) are set to one and Vsc remairis,unchanged.

When an S-ACTIVITY-RESUME request is iss
S-ACTIVITY-RESUME indication is received,

Lied, or when an
V(A) and V(M)

are set to the synchronization point serial number supplied by

the $S-user plus ones V(R) is set to one and
changed.

The management of V(A}, V(M), V(R)

Msc remains un-

and Vsc for

S-ACTIVITY-END request, indication, responge and confirm is
identical~to that for S-SYNC-MAJOR reqyest, indication,

response and confirm respectively.

The use of S-ACTIVITY-DISCARD ang

S-ACTIVITY-

INTERRUPT primitives has no implication on {A), VM), V(R)

and Vsc.

12 Session connection establishn

12.1 Session connection service

12.1.1 Function

The session connection service enables ty
establish a session connection between them

Simultaneous attempts by both SS-users to es
connection between themselves may result in

V{A) and V(M) are set to the synchronization point serial
number and Vsc remains unchanged. V(R) is set to zero for the
options “‘abandon’” and “‘set”’; it remains unchanged for.the
“restart’”’ option.

When an S—RESYNCHRONIZE confirm is received

i) if the option is “abandon’’, the associated synchroniza-
tion point serial number, which is indicated to the SS-user,
is greater than or equal to V(M);

j} - if the option is “‘restart’”’, the associated synchronization
point serial number, which is indicated to the SS-user, is
equal to the synchronization point-serial number in the cor-
responding request; :

nent phase

bo SS-users to
elves.

tablish a session
WO Session con-

nections. An 55-user may always reject an un
tion. No architectural restrictions are placed o
concurrent session connections between two

wanted connec-
n the number of
SS-users.

This service allows the SS-users to exchange the values of ses-
sion connection parameters. By the end of the session connec-
tion establishment phase the SS-users have agreed on a set of
parameter values concerning the session connection.

12.1.2 Types of primitives'and their parameters

Table 9 specifies the types of session service primitives and
parameters needed for session connection establishment.

17
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Table 9 — Session connection establishment primitives and parameters

Primitive S-CONNECT

Parameter Request Indication Response Confirm
Session Connection Identifier U C(=) ] Cl(=)
Calling Session Address M M
Called Session Address M M
Responding Session Address M M
Result M M( =)
Quality of Service M M M M
Session Requirements M M( =) M M=)
Initial Synchronization-Roint-Serial - Number C Cl=] C Ci=)
Initial Assignment of Tokens C C(=) C C(=)
SS-user data U C(=) u C(=)

Key:

M: presence of the parameter is mandatory

C: presence of the parameter is conditional

U: presence of the parameter is a user option

Blank: the parameter is absent

(=): the valup of the parameter is identical to the value of the corresponding parameter of the preceding-SS primitive

12.1.2.1 Sessipn Connection Identifier is a parameter which is
provided by the|SS-users to enable them to identify the session
connection. The Session Connection Identifier is transparent to
the SS-providel]. This parameter consists of

a) Calling $S-user Reference (request and indication only)
with a maxirum of 64 octets;

b) Called §S-user Reference {response and confirm only)
with a maxitum of 64 octets;

c) Commop Reference with a maximum of 64 octets;

d) Additionjal Reference Information with a maximum of
4 octets.

12.1.2.2 Caliing Session Address is the session address of the
calling entity (s¢e ISO 7498/Add.3).

12.1.2.3 Calledi Session Address is the sessioft address of the
called entity (see 1SO 7498/Add.3).

12.1.2.4 Resppnding Session Address-isthe session address
of the responding entity (see 1SO 7498/Add.3).

Only value a) or b) can"be present in a responsel Any of the
values may be presént in a confirm.

12.1.2.6 Quality of Service is a list of parametefs which are
defined and negotiated as described in clause 10.

12.1.2.7OSession Requirements is a list of fungtional units
subject to the restrictions defined in 9.2 and are ¢hosen from

a) the half-duplex functional unit;

b) the duplex functional unit;

c) the exceptions functional unit;

d) the typed data functional unit;

e) the negotiated release functional unit;
f)  the minor synchronize functional unit;
g) the major synchronize functional unit;
h)  the resynchronize functional unit;

i} the expedited data functional unit;

j)  the activity management functional unit;

12.1.2.56 Resul} is a parametef.indicating the success or failure
of the connectign establishmentrequest. Its value can be one of

a) accept;

b) reject by calledSS-user, where the reason for failure in
the resuit parameter is one of

k) the capability data exchange functional u

The session requirements specified in the responss
called SS-user session requirements to the reque:
ceptor may not propose both the half-duplex an
functional units in the response. If only one of thg

hit.

indicate the
tor. The ac-
i the duplex
e half-duplex

or-duplex-functional-units-was-propesed-in-the-ind
p

ication, then

1) reason not specified;

2) rejection by called SS-user due to temporary con-
gestion;

3} rejection by called SS-user. The user data field may
be used to provide further information;

c) reject by SS-provider where the reason of failure in the
result parameter is one of

1) reason not specified;

2} SS-provider congestion;

3) Called Session Address unknown;

4) called SS-user not attached to SSAP;

Reasons 3) and 4) may be regarded as persistent.

18

the acceptor proposes the same functional unit in the response
or refuses the connection. If the capability data exchange func-
tional unit is proposed, the activity management functional unit
is also proposed. if the exceptions functional unit is proposed,
the half-duplex functional unit is also proposed. With these ex-
ceptions, additional SS-user session requirements which were
not included in the indication may be included in the response.
SS-user session requirements that are proposed in both the in-
dication and the response are the ones selected for use on the
session connection.

12.1.2.8 Initial Synchronization Point Serial Number identifies
the initial synchronization point. The conditions for its presence
and rules for its negotiation are defined in 7.6.3. Its value is in
the range 0 to 999 999.
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12.1.2.9 Initial Assignment of Tokens is a list of the initial sides
to which the available tokens are assigned. The parameter is only
required if the corresponding tokens are available. For each
available token, the value in a request/indication may be one of

a) requestor side;
b) acceptor side;
c) acceptor chooses.
The parameter in a response/confirm is absent, unless the

value in the request/indication is ¢), in which case the acceptor
replies with a) or b}.

1SO 8326 : 1987 (E)

SS-user data parameter is an NSSDU. The size of an NSSDU is
an integral number of octets greater than zero and unlimited in
length.

13.1.3 Sequence of primitives

The sequence of primitives in a successful normal data transfer
is defined by the following time sequence diagram.

, SSAP SSAP,
12.1.2.10 $S-user data is a parameter containing 1 to
512 octets gf user information. )
SS-provider
S-DATA
12.1.3 Sequence of primitives request
The sequence of primitives for session connection establish- [T S-DATA
. . : . indication
ment, whether accepted or rejected, is defined by the following
time sequer|ce diagram.
SSAP SSAP
S-CONNECF SS-provider
request 1
S-CONNECT
. indication . .
13:2” Expedited data transfer service
S-CONNECT
_ response
S-CONNECT 13.2.1 Function
confirm
The expedited data transfer service allows SSiusers to transfer
XSSDUs over the session connection. The transfer of an
XSSDU is free from the token and flow contfol constraints of

13 Datg transfer phase
13.1 Noifmal data transfer service

13.1.1 Fupction

The normal [data transfer serviceallows both SS-users to transfer
NSSDUs oyer the session.connection. The SS-provider should
deliver each NSSDU 6 the SS-user as soon as possible. This
service is aljvays available on every session connection.

Use of this [service'is subject to the token restrictions specified
in table 8.

the normal data transfer service, typed data transfer service and

the capability data exchange service.

The SS-provider guarantees that an XSS

DU will not be

delivered after any subsequently submitted N$SDU or TSSDU

on that session connection. The size of an X

BSDU is limited.

13.2.2 Types of primitives and their parameters

Table 11 specifies the types of session servi

parameters needed for expedited data transfefr.

e primitives and

13.1.2 Types of primitives and their parameters

Table 10 specifies the types of session service primitives and
parameters needed for normal data transfer.

Table 10 — Normal data transfer primitives
and parameters

Primitive S-DATA
Parameter Request Indication
SS-user data M M(=)
Key:
M: presence of the parameter is mandatory

{=): thevalue of the parameter is identical to the value of the corres-
ponding parameter of the preceding SS primitive

Table 11 — Expedited data transfer
and parameters

primitives

Primitive S-EXPEDITED-DATA
Parameter Request Indication
SS-user data M Mi=)
Key:
M: presence of the parameter is mandatory

(=): the value of the parameter is identical to the

value of the corres-

ponding parameter of the preceding SS primitive

SS-user data parameter is an XSSDU. The size of an XSSDU is

1 to 14 octets.

19
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13.2.3 . Sequence of primitives

The sequence o

f primitives in a successful expedited data

transfer is defined by the following time sequence diagram.

13.3.3 Sequence of primitives

The sequence of primitives in a successful typed data transfer is

defined by the following time sequence diagram.

SSAP SSAP
S-EXPEDITED-DATA | SSProvider ;
request SSAP . SSAP
SS-provider
S-EXPEDITED-DATA S-TYPED-DATA
indication request
S-TYPED-DATA
indication
13.3 Typed data transfer service
13.3.1 Functioh

The typed data tdansfer service permits the SS-users to transfer

TSSDUs over th
subject to the
transfers, excep
token restriction

13.3.2 Types d

Table 12 specifig
parameters need

B session connection. Typed data transfers are
same service restrictions as normal data
that typed data transfers are not subject to

b .

f primitives and their parameters

s the types of session service primitives and
ed for the typed data transfer service.

Table 12 — [Typed data primitives and parameters
Primitive S-TYPED-DATA
Parameter Request Indication
SS-user data M M(=)

Key:
M: presence o
{(=1}: the value of

the parameter-is‘mandatory -
the parametenis identical to the value of the corres-

ponding parameter of.thé preceding SS primitive

SS-user data parameter is a TSSDU. The size of an integral

number of octet

greater than zera and unlimited in Inngfh

13.4, Capability data exchange service

13.4.1 Function

The capability data exchange service allows $S-users to
exchange a limited amount of user data while ngt within an

activity. The service can only be initiated if activity

services are

available but no activity is in progress. Use of thjs service is

subject to the token restrictions specified in table

13.4.2 Types of primitives and their paramet

Table 13 specifies the types of session servic
and parameters needed for the capability dat
service.

B.

h
e

-

S

b primitives
exchange

SS-user data is a parameter containing 1 to 512 ogtets of user

infarmation

Table 13 — Capability data exchange primitives and parameters

Primitive S-CAPABILITY-DATA
Parameter Request Indication Response Confirm
SS-user data U C{=) u C(=)
Key:
C: presence of the parameter is conditional
U: presence of the parameter is a user option

{1

20

the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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13.4.3 Sequence of primitives

The sequence of primitives in a successful capability data
exchange is defined by the following time sequence diagram.

1ISO 8326 : 1987 (E)

13.5.3 Sequence of primitives

The sequence of primitives in a successful transfer of tokens is
defined by the following time sequence diagram.

SSAP SSAP
SSAP SSAP
S-CAPABILITY-DATA $S-provider < cnon
- BILITY-DATA '
request )
° ' indication S—TOKEI\TLGIVE SS-provider
—~ :

S-CAPABILITY-DATA

S-CAPABILIT)Y-DATA response

confirm

13.5 Givel tokens service

13.5.1 Funftion

The give tokpns service allows an SS-user to surrender one or
more tokens|to the other SS-user, subject to the token restric-
tions specifigd in table 8.

The initial agsignment of the tokens is established when the
session connection is established (see 7.6.2).

13.5.2 Typps of primitives and their parameters

\

S-TOKEN-GIVE
indication

13.6 Please_tokens service

13.6.1 Function

The please tokens service allows an SS-user to request specific
tokens, subject to the token restrictions speciffed in table 8.

13.6.2 Types of primitives and their parameters

Table 15 specifies the types of session servicg¢ primitives and
parameters needed for the please tokens servige.

Table 15 — Please tokens primitives and parameters

Table 14 spdcifies the types of sessiomservice primitives and Primitive S-TOKEN|PLEASE
parameters fieeded for the give tokéns-service. Parameter Request Indication
Tokens M M(=)
SS-user data U C{=)
Table 14| — Give tokens primitives and parameters «
: - ey:
Primitive S-TOKEN-GIVE M: presence of the parameter is mandatory
Parameter Request Indication C: presence of the parameter is conditional
Tokens M M=) uU: presence of the parameter is a user option
{=): the value of the parameter is identical to the vglue of the corres-
Key: ponding parameter of the preceding S primitive
M: presence of the parameter is mandatory

(=): the value of the parameter is identical to the value of the corres-
ponding parameter of the preceding SS primitive

Tokens is a list of tokens assigned to this SS-user to be
transferred to the other user. The value is any combination of

a) data token;
b) synchronize-minor token;
c) major/activity token;

d} release token.

13.6.2.1 Tokens is a list of available tokens not assigned to
but requested by the SS-user. The value is any combination of

a) data token;
b} synchronize-minor token;
¢} major/activity token;

d) release token.

13.6.2.2 SS-user data is a parameter containing 1 to 512
octets of user information.

2
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13.6.3 Sequence of primitives

The sequence of primitives in a successful request for tokens is
defined by the following time sequence diagram.

13.8 Minor synchronization point service

13.8.1 Function

The minor synchronization point service allows SS-users to
define minor synchronization points in the flow of NSSDUs and
TSSDUs. If the activity management functional unit has been
selected, this service can only be initiated within an activity.
Use of this service is subject to the token restrictions specified
in table 8.

The requestor may request explicit confirmation of a minor syn-

SSAP SSAP
S-TOKEN-PLEASE SS-provider
request
S-TOKEN-PLEASE
indication
13.7 Give cpntrol service
13.7.1 Function

The give cont
entire set of av

ol service allows an SS-user to surrender the
pilable tokens. This service is an integral part of

the activity management concept. This service can only be

requested whe
been selected,

13.7.2 Types

There are no p|

n the activity management functional unit has
but no activity is in progress.

of primitives and their parameters

hrameters associated with this service.

13.7.3 Sequdnce of primitives

The sequence
defined by the

bf primitives in a successful transfer of tokens is
following time sequence diagram.

parameter. However, the SS-provider does net r
explicit confirmation be issued. The accepton ma
firmation even if explicit confirmation is not'requ

Responses are issued in the order inwhich the
indications were received. A further minor sy
point request may be made while-previous minof
tion points are unconfirmed.

of the Type
pquire that an
y issue a con-
ested.

orresponding
hchronization
synchroniza-

The confirmation of a-minor or major synchromization point

confirms all previeusly’ unconfirmed minor syj
points. The number of unconfirmed minor syj
points is not limited by the SS-provider.

Any semantics associated with request and confirma
synchronization point have no connotations to the

NOTE*— When the duplex functional "unit is seleg
artangements between SS-users may be required to
synchronization point requests and confirms with the fl
the SS-user without the synchronize-minor token.

hchronization
hchronization

tion of a minor
SS-provider.

ted, additional
torrelate minor
w of data from

13.8.2 Types of primitives and their paramdters

Table 16 specifies the types of session service {
parameters needed for the minor synchronization

13.8.2.1 Type is a parameter which indicates w
explicit confirmation is requested by the S§

rimitives and
point service.

hether or not
ruser and is

SSAP SSAP L X
transparent to the SS-provider. Its value is one ¢f
. a) explicit;
S-CONTROL-GIVE SS-provider _
request | b) optional.
13.8.2.2 Synchronization Point Serial Number |is defined in
11.4.3. It is in the range O to 999 998.
S-CONTROL-GIVE
indication 13.8.2.3 SS-user data is a parameter containfng 1 to 512
octets of user information.
Table 16 — Minor synchronization point primitives and parameters
Primitive S-SYNC-MINOR
Parameter Request Indication Response Confirm
Type M M(=)
Synchronization Point Serial Number M M(=) M M( =)
SS-user data U Cl=) U C(=)
Key: .
M: presence of the parameter is mandatory
C: presence of the parameter is conditional
U: presence of the parameter is a user option
Blank: the parameter is absent

(=):

22

the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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13.8.3 Sequence of primitives

The sequence of primitives for confirmation of a minor syn-
chronization point is defined by the following time sequence
diagram.

SSAP SSAP

S-SYNC-MINOR SS-provider

request . S-SYNC-MINOR

ISO 8326 : 1987 (E)

13.9 Major synchronization point service

13.9.1 Function

The major synchronization point service allows the requestor to
define major synchronization points in the flow of NSSDUs,
TSSDUs and XSSDUs, to completely separate the flow before
and after the major synchronization point. If the activity
management functional unit has been selected, this service
may only be initiated within an activity. Use of this service is
subject to the token restrictions specified in table 8.

indication
"~~~

S-SYNC-MINOR

. S-SYNC-MINOR
confirm

response

The respofise and confirm may be absent even if the Type
parameter fis set to explicit in the indication.

may also pe achieved by issuing (instead of the S-SYNC-
MINOR regponse to the synchronization point specified in the
S-SYNC-MINOR indication}:

The succeFful confirmation of the minor synchronization point

a) an| S-SYNC-MINOR
S-SYNC-MINOR indication;

response to a subseguent

b) an| S-SYNC-MAJOR
S-SYNC-MAJOR indication;

response to, a subseguent

c) an|S-SYNC-MINOR request for a subsequent minor
synchrgnization point (provided that the synchronize-minor
token Has been passed from theyother SS-user);

d) an|S-SYNC-MAJOR request for a subsequent major
synchronization point {previded that the synchronize-minor
token and, if necessary, the major/activity token have been
passed [from the‘other SS-user).

After making the S-SYNC-MAJOR request
not able to initiate any services, except fo
request, S-ACTIVITY-INTERRUPT
DISCARD request, S:U-ABORT

request,

the requestor is
S-TOKEN-GIVE
S-ACTIVITY-
request or

S-RESYNCHRONIZE request.until the S-SYNC-MAJOR con-

firm is received.

After receiving the S-SYNC-MAJOR indicatipn, in addition to
any existing restrictions, the acceptor is ngt able to initiate

S-SYNC-MAJOR  request, S-SYNC-M

NOR request,

S-ACTIVITY-INTERRUPT request, S-ACTIVITY-DISCARD re-

quest, SSACTIVITY-END request or S-RELE
an S<«SYNC-MAJOR response is issued.

ASE request until

Expedited data transfer services initiated by {he acceptor after
issuing an S-SYNC-MAJOR response are nof indicated before

the S-SYNC-MAJOR confirm.

13.9.2 Types of primitives and their parameters

Table 17 specifies the types of ‘session

bervice primitives

and parameters needed for the major synghronization point

service.

13.9.2.1 Synchronization Point Serial Nunjber is defined in

11.4.4. it is in the range 0 to 999 998.

13.9.2.2 SS-user data is a parameter corjtaining 1 to 512

octets of user information.

Table 17 — Major synchronization point primitives and parameters

Primitive $-SYNC-MAJOR
Parameter Request Indication Response Confirm
Synchronization Point Serial Number M M(=)
SS-user data U Cl=) U Cl=)
Key:
M: presence of the parameter is mandatory
C: presence of the parameter is conditional
U: presence of the parameter is a user option
Blank: the parameter is absent

{(=): the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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13.9.3 Sequence of primitives

The seguence of primitives in the successful definition of a

major synchroni
sequence diagra

S-SYNC-MAJOR
request

S-SYNC-MAJOR

confirm -

13.10 Resyn

13.10.1

zation point is defined by the following time
m.

SSAP SSAP

SS-provider

S-SYNC-MAJOR
indication

¢) all undelivered data are purged;

d} means are provided for the requesting SS-user either to
set or to let the acceptor set a new assignment of each
available token;

e) means are provided to assign a new value for the syn-
chronization point serial number;

f) when there is an unacknowledged major synchroniza-
tion point at the time of the S-RESYNCHRONIZE indica-
tion, this point remains unacknowledged. In any case, no

S-SYNC-MAJOR
response

chronize service

Function

The resynchronizk service is provided to assist orderly re-establish-

ment of commu
typically followin

hication within the current session connection,
an error or lack of response by either of the SS-

users or the SSiprovider, or disagreements between SS-users.

Requesting the

rvice sets the session connection to an agreed

defined state, in¢luding the positions of the available tokens and

the value of the

nchronization point serial number, which will be

the next synchrohization point serial number to be used.

The service ma

be initiated by either SS-user and has the

following charagteristics:
a) after issding the S-RESYNCHRONIZE request, the. re-

questor is no

able to initiate any services except S-U-ABORT

request, until the S-RESYNCHRONIZE confirm is\received;

b} after ha

ing received an S-RESYNCHRONIZE indica-

tion, the accpptor may only issue

1) S-RE
2) S-RE

BYNCHRONIZE response;._or
5YNCHRONIZE request {see the note}; or

3) S-ACTIVITY-DISCARD. request (see the note); or
4) S-AQTIVITY-INTERRUPT request (see the note); or
5) S-U-ABORT réquest.

NOTE -~ Th
requests and t
is going to be

bse requests cause a collision of resynchronize
herefore the SS-user can only issue the request if he

the-Collision winner (see clause 16)

corfimmatiors-stroatd-beissuedurtittheresyrphronization
is complete and until new indications for-Synthronization
points have been received;

g) collision of resynchronize requésts‘is resolyed, so that
only one of the colliding requests is confirmed (see
clause 16).

The Resynchronize Type ‘parameter is used to |ndicate the

resynchronize option:

h) “abandon®is used to request the SS-provigler to resyn-
chronize the'session connection to a synchron|zation point
which js ‘greater than or equal to V(M). The new syn-
chronization point serial number will be greater than any
previous value used on this session connection. Where
there are unacknowledged minor synchronization points at
the time of the S-RESYNCHRONIZE request/indication,
they remain unacknowledged;

i} “restart” is used to return to an agreed po{nt which is
identified by a past acknowledged or unacknowyledged syn-
chronization . point serial number. This point cannot be
earlier than the last confirmed major synchronization point.
The necessary securing of state information asspciated with
the point is the responsibility of the SS-users;

j) “set” is used to synchronize to any valid gynchroniza-
tion point serial number specified by the SS-ysers. When
there are unacknowledged minor synchronization points at
the time of the S-RESYNCHRONIZE request/indication,
they remain unacknowledged.

13.10.2 Types of primitives and their parameters

Table 18 specifies the types of session service pfmitives and
parameters needed for the resynchronize service.

Table 18 — Resynchronize primitives and parameters

Primitive S-RESYNCHRONIZE

Parameter Request Indication Response Confirm.
Resynchronize Type M M(=) )
Synchronization Point Serial Number C M M M{=)
Tokens C C(=) C C{=)
SS-user data U Cl=) U C{=)

Key:

M: presence of the parameter is mandatory

C: presence of the parameter is conditional

U: presence of the parameter is a user option

Blank: the parameter is absent

the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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13.10.2.1 Resynchronize Type is a parameter which specifies
one of the resynchronize options. Its value is one of

a) abandon;
b) restart;

c) set.

13.10.2.2 Synchronization Point Serial Number depends on
the resynchronize option and is defined in 11.4 and 11.4.5,

13.10.2.3 Tokens is a list of the available tokens for the ses-

ISO 8326 : 1987 (E)

Following an S-P-EXCEPTION-REPORT indication, and until
the error condition is cleared

a) NSSDUs, TSSDUs and XSSDUs will be discarded by
the SS-provider;

b} synchronization point indications will not be given to
the SS-users.

On receipt of an S-P-EXCEPTION-REPORT indication, either
SS-user initiates one of the following services to clear the
error:

sion connegtion with values for their assignment following the
resynchronigation. For each available token, the value in a
request/indfcation is one of

a) reqyestor side;
b) accegptor side;
c) accgptor chooses.
The value [for a response/confirm is the same as in the

request/indjcation unless that value is ¢}, in which case the ac-
ceptor chogses a) or b).

13.10.2.4 [BS-user data is a parameter containing 1 to 512
octets of uger information.

13.10.3 Se¢quence of primitives

The sequer|ce of primitives in a successful resynchronization
without collision is defined by the following time sequence
diagram. Collision cases are defined in clause 16.

SSAP SSAP
S-RESYNCHRONIZE $S-provider

request S-RESYNCHRONIZE
indication

S-RESYNCHRONIZE
confirm

S-RESYNCHRONIZE
response

c) resynchronize;
d) abort;
e) activity interrupt or activity\discard;

f) give the data token (sgenotes).

The $S-users are not, permitted to initiate arly other services
until the error is cledred:

NOTES

1 Itis netrrecommended that the error condition e cleared by pass-
ing the data token when the resynchronize and/of activity manage-
ment_fuhctional units have been selected.

27 I the error condition is cleared by passing the data token, data and
synchronization point serial numbers may be lost. |[However, the SS-
provider will keep track of the serial numbers of the synchronization
points which have been discarded. Therefore, the synchronization
point serial number indicated to the SS-user in a syfchronization point
request/indication made after the error condition hds been cleared will
reflect the fact that synchronization points have begn discarded during
the error condition.

3 XSSDUs sent after the S-TOKEN-GIVE request will be discarded if
they overtake the reqguest.

4 Tokens other than the data token may be trangferred at the same
time.

13.11.2 Types of primitives and their parpmeters

Table 19 specifies the types of session servide primitives and
parameters needed for the P-exception reporting service.

13.11 P-exception reporting service

13.11.1 Function

The P-exception reporting service permits SS-users to be
notified of unanticipated situations not covered by other ser-
vices. If a service cannot be completed due to SS-provider pro-
tocol errors or malfunctions, the P-exception reporting service
is used to indicate this to both SS-users.

If used with the activity management service, the P-exception
reporting service is only permitted while an activity is in pro-
gress or waiting for S-CAPABILITY-DATA confirm.

Table 19 — P-exception reporting primitives
and parameters

Primitive S-P-EXCEPTION-REPORT
Parameter Indication
Reason M
Key:

M: presence of the parameter is mandatory

Reason is a parameter specifying the reason for the exception
report. Its value is one of

a) protocol error;

b) non-specific error.

25
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13.11.3 Sequence of primitives

The sequence of primitives in a successful P-exception report is
defined by the following time sequence diagram.

SSAP SSAP

SS-provider

N

point serial number indicated to the SS-user in a synchronization point
request/indication made after the error condition has been cleared will
reflect the fact that synchronization points have been discarded during
the error condition.

3 XSSDUs sent after the S-TOKEN-GIVE request will be discarded if
they overtake the request.

4 Tokens other than the data token may be transferred at the same time.

13.12.2 Types of primitives and their parameters

Table 20 specifies the types of session service primitives and

1 ’
S-P-EXCEPTION S-P-EXCEPTION
-REPORT indicatipn -REPORT indication

13.12 U-excpption-reporting service

13.12.1 Functjon

The U-exception reporting service permits an SS-user to report
an exception pondition subject to the token restrictions
specified in table 8.

If used with thd activity management service, the U-exception
reporting servige is only permitted while an activity is in
progress.

Following an S{U-EXCEPTION-REPORT request, and until the
error condition |s cleared

a) NSSDUp, TSSDUs and XSSDUs will be discarded by
the SS-provlder;

b) synchropization point indications will not be given to
the requestgr of the S-U-EXCEPTION-REPORT;

c) the reqestor is only permitted-to issue S-U-ABORT
reguest.

On receipt of |[an S-U-EXCEPTION-REPORT indication, the
acceptor initiates one of thé following services to clear the error:

d) resynchfonize;

e) abort;

parameters needed for the U-exception reporting [service.

Table 20 — U-exception reporting primjtives
and parameters

Primitive S§-U2EXCEPTION{REPORT
Parameter Request Indication
Reason M M(=)
SS-user data u Cl(=)
Key:

M presence ofthe parameter is mandatory
C: presence Of the parameter is conditional
U presence.of the parameter is a user option
{(=): the valUe of the parameter is identical to the valug of the corres-
ponding parameter of the preceding SS primitivi

w

13.32.2.1 Reason is a parameter specifying the re¢ason for the
gxception report and is transparent to the SS-provider. lts
value is one of

a) SS-user receiving ability jeopardized (i.e. data received
may not be handled correctly);

' b} tocal SS-user error;

¢c) sequence error;

d) demand data token;

e} unrecoverable procedural error;

f} non-specific error.

13.12.2.2 SS-user data is a parameter containing 1 to 512
octets of user information.

13.12.3 Sequence of primitives

The sequence of primitives in a successful U-excepgtion report is

f) activity interrupt or activity discard;

g) give the data token (see notes 1 to 4}.
The acceptor is not permitted to initiate any other services until
the error is cleared.

NOTES

1 It is not recommended that the error condition be cleared by pass-
ing the data token when the resynchronize and/or activity manage-
ment functional units have been selected.

2 If the error condition is cleared by passing the data token, data and
synchronization point serial numbers may be lost. However, the SS-
provider will keep track of the serial numbers of the synchronization
points which have been discarded. Therefore, the synchronization

26

defined by the following time sequence diagram.

SSAP SSAF

S-U-EXCEPTION
-REPORT request

SS-provider

S-U-EXCEPTION

-REPORT indication
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13.13 Activity start service

13.13.1 Function

The activity start service allows an SS-user to indicate that a
new activity is entered. The value of the next synchronization

ISO 8326 : 1987 (E)

13.14.2 Types of primitives and their parameters

Table 22 specifies the types of session service primitives and
parameters needed for the activity resume.

Table 22 — Activity resume primitives and parameters

pom.t serial number' t?. be u§ed is se_et.to one (see 11.4.6). The Primitive S ACTIVITY-RESUME
service can only be initiated if no activity is in progress and sub- P R Indicati
ject to the token restrictions specified in table 8. arameter equest ndication
Activity |dentifier M M(=)
13.13.2 Types of primitives and their parameters Old Activity Identifier M M(=)
Synchronization Point
Table 21 spqiffesthe types of Session service primitives amd Seriat-Numibrer i M(=)
parameters rjeeded for the activity start service. Old Session Connection
|dentifier U Ci=)
Table 21 |- Activity start primitives and parameters SS-user data u Ci=)
Primitive S-ACTIVITY-START Key:
Parameter Request Indication M : presence of the parameteris mandatory
- ™ — C: presence of the parameter ‘is conditional
g\gtlwty l((j:fe tifier M '\él(:) u: presence of the parameter is a user option
“user caja u (=) { = ) :the value of the parameter is identical to the vplue of the corres-
Key: ponding parameter of the preceding SS prinjitive
M: reserlce of the parameter is mandato y e S .
C: greserce of the Sarameter is conditionr;ll 13.14.2.1 Activity Identifier is a parameter which is provided
u: preserce of the parameter is a user option by the SS-users to enable them to give a new|identifier to the

the value of the parameter is identical to the value of the corres-
pondirjg parameter of the preceding SS primitive.

13.13.2.1 Activity ldentifier is a parameter which is provided
by the SS-usgers to enable them to identify the new activity and
is transparent to the SS-provider. This parameter has a maxi-
mum of 6 ogtets.

13.13.2.2 $S-user data is a parameter containing 1 to 512
octets of user information.

13.13.3 Sequence of primitives

The sequenpe of primitives in a successful.activity start is
defined by the following time sequence diagram.

SSAP SSAP

S-ACTIVITY
-START requpst

SS-provider

o

S-ACTIVITY
-START indication

activity being resumed and is transparent to the SS-provider.
This parameter has a maximum of 6 octets.

13.14:2.2 Old Activity ldentifier is the origina:Lidentifier of the
activity being resumed and is transparent to the SS-provider.

13.14.2.3 Synchronization Point Serial Number is provided by
the SS-user and is defined in 11.4.6.

13.14.2.4 Old Session Connection ldentifieq is the session
connection identifier of the session connection|in which the ac-
tivity being resumed was originally started and |s transparent to
the SS-provider. It consists of

a) Calling SS-user Reference with a maximum of 64
octets;

b) Called SS-user Reference with a maximum of 64
octets;

¢) Common Reference with a maximum ¢f 64 octets;
d) Additional Reference Information witl] a maximum of
4 octets.

13.14.2.5 SS-user data is a parameter confaining 1 to 512
octets of user information.

13.14.3 Sequence of primitives

13.14 Activity resume service

13.14.1 Function

The activity resume service allows an SS-user to indicate that a
previously interrupted activity is resumed. A new activity iden-
tifier is provided by the SS-user together with the identifier of
the activity being resumed and the next synchronization point
serial number to be used minus one. In the case when the
resumed activity was originaily started on another session con-
nection, the session connection identifier of that session con-
nection is also provided by the SS-user.

The service can only be initiated if no activity is in progress and
subject to the token restrictions specified in table 8.

The sequence of primitives in a successful activity resume is
defined by the following time sequence diagram.

SSAP SSAP

S-ACTIVITY
-RESUME request

SS-provider

—~—

S-ACTIVITY
-RESUME indication
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13.15 Activity interrupt service

13.15.1 Function

The activity interrupt service allows an SS-user to abnormally

terminate the current activity so that work achieved before the
interruption is not cancelled, and may be resumed later.

The service can only be initiated if an activity is in progress and
subject to the token restrictions specified in table 8. After
receipt of the confirm,_all available tokens are assigned to the

13.15.3 Sequence of primitives

The sequence of primitives in a successful activity interrupt is
defined by the following time sequence diagram.

SS-user which

ssued the request.

After issuing ah S-ACTIVITY-INTERRUPT request, the re-

questor is not a
request, until
received.

After receiving

ble to initiate any services, except S-U-ABORT
the S-ACTIVITY-INTERRUPT confirm

an S-ACTIVITY-INTERRUPT indication, the

acceptor is not able to initiate any services, except S-U-ABORT
request, until the S-ACTIVITY-INTERRUPT response is issued.

Use of this seryice may cause loss of data which has not yet

been delivered

13.15.2 Types

Table 23 specif
parameters nee

Reason is a par
terrupt and is tr

o the SS-user.

of primitives and their parameters

es the types of session service primitives and
Hed for the activity interrupt service.

hmeter specifying the reason for the activity in-
hnsparent to the SS-provider. Its value is ene-of

13.16 Activity discard service

13.16.1 Function

The activity discard service allows an SS-user t
termin@te’ the current activity. There is an implied
the\SS-user that the previous content of this ad
celled, but this is not controlied by the SS-provid

The service can only be initiated if an activity is in
subject to the token restrictions specified in t§

SSAP SSAP
S-ACTIVITY SS-provider
-INTERRUPT S-ACTIVITY
request INTERRUPT
indication
-~
S-ACTIVITY [
S-ACTIVITY
-INTERRUPT -INTERRUPT
is confirm response

b abnormally
meaning to
tivity is can-
er.

progress and
ble 8. After

receipt of the confirm, all available tokens are asgigned to the

SS-user which issued the request.

a) SS-user|receiving ability jeopardized (i.e. data received
may not be handled correctly); After issuing an S-ACTIVITY-DISCARD request, the requestor
is not able to initiate any services, except S-U-ABORT request,
b) local S§-user error; until the S-ACTIVITY-DISCARD confirm is receijed.
¢} sequende error; After receiving an S-ACTIVITY-DISCARD indication, the ac-
ceptor is not able to initiate any services, except|S-U-ABORT
d) demand| data token; . g
request, until the S-ACTIVITY-DISCARD response is issued.
e) unrecovprable procedurdlerror; . ) .
Use of this service may cause loss of data which has not yet
f) non-spetific erron been delivered to the SS-user.
Table 23 - Activity interrupt primitives and parameters
T e— Primitive S-ACTIVITY-INTERRUPT
Parameter Request Indication Response Confirm
Reason U C(=)
Key:
M: presence of the parameter is mandatory
C: presence of the parameter is conditional
U: presence of the parameter is a user option
Blank: the parameter is absent

=) the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

28



https://standardsiso.com/api/?name=4cefd0954c6df880f0f64f8c1b6a305d

13.16.2 Types of primitives and their parameters

Table 24 specifies the types of session service primitives and
parameters needed for the activity discard service.

Reason is a parameter specifying the reason for the activity
discard and is transparent to the SS-provider. Its value is one of

a) SS-user receiving ability jeopardized (i.e. data received
may not be handled correctly);

b) local SS-user error;

c) sequence error;

ISO 8326 : 1987 (E)

13.17 Activity end service
13.17.1 Function

The activity end service allows an SS-user to indicate the end
of an activity, and has the effect of setting a major synchroniza-
tion point. This service can only be invoked if an activity is
in progress and subject to the token restrictions specified in
table 8.

After issuing the S-ACTIVITY-END request, in addition to

d) demgnd data token;
e} unregoverable procedural error;

f} non-gpecific error.

13.16.3 Sequence of primitives

The sequenge of primitives in a successful activity discard is
defined by the following time sequence diagram..

SSAP SSAP

S-ACTIVITY

-DISCARD regquest SS-provider

S-ACTIVITY
-DISCARD indication

S-ACTIVITY

-DISCARD
S-ACTIVITY DIsC résponse

-DISCARD c¢nfirm

Table 24— Activity discard primitives and parameters

any existing restrictions, the requestor is notalle to initiate any
services, except for S-U-ABORT request, S-ACTIVITY-
INTERRUPT request, S-ACTIVITY,DISCARD request or
S-TOKEN-GIVE request until the S-ACTIVITYLEND confirm is
received.

After receiving the S-ACTIVITY-END indicatidn, in addition to
any existing restrictions,~thie acceptor is nof able to initiate
S-SYNC-MAJOR «equest, S-SYNC-MINOR  request,
S-ACTIVITY-INTERRUPT request, S-ACTIVITY-DISCARD re-
quest, S-ACTIVITY-END request or S-RELEASE request until
the S-ACTIVATYEND response is issued.

If the activity management functional unit hag beéen selected,
the @S-user is not allowed to initiate any Bervices, except
activity start, activity resume, token management, capability
data, expedited data, typed data, normal data, |release or abort,
until an activity is started or resumed. i

13.17.2 Types of primitives and their parameters

Table 25 specifies the types of session servide primitives and
parameters needed for the activity end service. .

Primitive . S-ACTIVITY-DISCARD
Paramete Request Indication ) Response . Confirm
Reason U Cl=)
Key:
C: predence of thexparameter is conditional
u: " preqence-of the parameter is a user option
Blank: the parameter is absent
(=): the halue of the parameter is i
Table 25 — Activity end primitives and parameters
Primitive S-ACTIVITY-END
Parameter Request Indication Response Confirm
Synchronization Point Serial Number . M M(=) o
SS-user data U Cl=) U C(=)
Key:
M: presence of the parameter is mandatory
C: presence of the parameter is conditional
U: presence of the parameter is a user option

Blank: the parameter is absent

(=): the value of the parameter is identical to the value of the corresponding parameter of the preceding §S mimitive
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13.17.2.1 Synchronization Point Serial Number is defined
in 11.4.6.

13.17.2.2 SS-user data is a parameter containing 1 to 512
octets of user information.

13.17.3 Sequence of primitives

The sequence of primitives in a successful normal termination
of an" activity is defined by the following time sequence
diagram.

14.1.2 Types of primitives and their parameters

Table 26 specifies the types of session service primitives and
parameters needed for the orderly release service.

14.1.2.1 Result is a parameter indicating whether or not the
session release is granted. Its value may be one of

a) affirmative;

b) negative.

The latter value may be given only if the release token is available.

SSAP SSAP

S-ACTIVITY-ENDO SS-provider

request | S-ACTIVITY-END

indication

S-ACTIVITY-END
confirm el

S-ACTIVITY-END
response

14 Session connection release phase

14.1 . Orderly release service

14.1.1 Functipn

The orderly relepse service is always provided and allows either
SS-user to relefise the session connection in an orderly man-
ner. This is dopne co-operatively between the two SS-users
without the logs of data after.all Jin-transit data have been
delivered and agcepted by both{SS-users.

Use of this servjce is subject’to the token restrictions specified
in table 8. If tHe release*token is available the acceptor may
refuse the releage and, continue the session connection without
loss of data. If theé_release token is not available, the acceptor

14.1.2.2 S5-user data is a parameter containihg 1 to 512

octets of user information,

14.1.3 Sequence of primitives

The sequence of primitives in asuccessful org

release is defined by the following time sequence
SSAP SSAP
S-RELEASE SS-provider
request
S:RELEASE
confirm

A collision of S-RELEASE requests may occur wh

erly session
diagram.

S-RELEASE
indication

"~ S-RELEASE
response

en no tokens

are available. This results in S-RELEASE indications to both

SS-users. In this case, the calling SS-user sho
S-RELEASE response after receiving the S-REL
tion from the called SS-user. The called SS-usd
send his S-RELEASE response before re
S-RELEASE confirm from the calling SS-user.

14.2 U-abort service

14.2.1  Function

ild send the
FASE indica-
r should not
ceiving the

The U-abort service provides the means by whid
user can instantaneously release the session -co

h either SS-
nection and

have the other SS-user informed of this release. Use of this ser-

cannot refuse the release.

vice will cause loss of undelivered data.

Table 26 — Orderly release primitives and parameters

Primitive S-RELEASE
Parameter Request Indication Response Confirm
Result M M{ =}
SS-user data U Cl=) U Cl=)
Key: .
M: presence of the parameter is mandatory
C: presence of the parameter is conditional
U: presence of the parameter is a user option
Blank: the parameter is absent

(=): the value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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14.2.2 Types of primitives and their parameters

Table 27 specifies the types of session service primitives and
parameters needed for the U-abort service.

Table 27 — U-abort primitives and parameters

S-U-ABORT
Request Indication

Primitive
Parameter
SS-user data U C{=)

Key:

ISO 8326 : 1987 (E)

14.3.3 Sequence of primitives

The sequence of primitives in a successful P-abort is defined by
the following time sequence diagram.

SSAP SSAP

SS-provider

P

C: presereof-the-paranreter-is—conditionat

U: presenjce of the parameter is a user option

(=): the value of the parameter is identical to the value of the corres-
ponding parameter of the preceding SS primitive

SS-user dath is a parameter containing 1 to 9 octets of user
information.
14.2.3 Seduence of primitives

The sequende of primitives in a successful U-abort is defined by
the following time sequence diagram.

SSAP SSAP

S-U-ABORT SS-provider

request

S-U-ABORT
indication

14.3 P-abhort service

14.3.1 Function

The P-abor{ service provides the means-by which the SS-
provider may indicate the release of the session connection for
reasons intgrnal to the SS-provider.) Use of this service will
cause loss of undelivered data. Arteason code of limited size is
passed fromn| the SS-provider to/the SS-user.

14.3.2 Tyges of primitives and their parameters

Table 28 spgcifiescthe types of session service primitives and
parameters heeded\for the P-abort service.

- T\

S-P-ABORT
indication

\
S-P-ABORT
indication

15 Sequences_ of primitives

15.1 State tables

Table
Primitive S-P-ABORT
Parameter Indication
Reason M

Key:
M: presence of the parameter is mandatory

Reason is a parameter indicating the reason for the abort. lts
value .is one of

a} transport disconnect;

b) protocol error;

c) undefined.

Annex‘A.contains state tables which define th
the sequences in which the session service
occur. The constraints determine the order in w
services occur, but do not fully specify when
Other constraints will affect the ability of an S§
provider to issue a primitive at any particular

15.2 Sequences of primitives at one
connection end-point

e constraints on

primitives may
hich the session
hey may occur.
-user or the SS-
ime.

session

The possible sequences of primitives at one segsion connection

end-point may be derived directly from the
annex A,

16 Collision

state tables in

16.1 Collision as viewed by the S$S-user

The SS-provider-resolves collisions between
that may destroy SS-user data. If a collision o4

those requests
curs, one of the

one of the following:
a) S-RESYNCHRONIZE confirm;
b) S-ACTIVITY-INTERRUPT confirm;

c) S-ACTIVITY-DISCARD confirm;

h while awaiting

d) clearing the error state after
EXCEPTION-REPORT request.

issuing an S-U-

Table 29 defines the indications that may be received which
indicate that the SS-user has lost a collision resolved by the
SS-provider.
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16.2 Collision resolution by the S8S-provider

The SS-provider resolves colliding SS-user requests according
to the following rules.

In the case of collision between two of the following types of
requests, the first in the list takes precedence.

a) S-U-ABORT request;
b) S-ACTIVITY-DISCARD request;
c¢) S-ACTIVITY-INTERRUPT request;

f) S-RESYNCHRONIZE (restart) request;
g)  S-U-EXCEPTION-REPORT request.

Possible collisions of the same request are handled as follows:

h)  if two S-RESYNCHRONIZE (abandon) requests collide,
the calling SS-user request takes precedence;

i) if two S-RESYNCHRONIZE (restart) requests collide,
the request with the lowest serial number takes precedence.
if the serial numbers are equal, the calliing SS-user request
takes precedence;

d) S-RESYNCHRONIZE {(abandon) request;
e) S-RESYINCHRONIZE (set) request;

Table 29 — Indications resulting from collision resolution

j} if two S-RESYNCHRONIZE (set) requests collide, the
calling SS-user request takes precedence.

SS-user receives

S$S.user is wditing for

ER

RR RS AD

Clearing error gtate after S-U-EXCEPTION-REPORT request

S-RESYNCHRODNIZE (restart) confirm

'S-RESYNCHRONIZE (set) confirm

S-RESYNCHRONIZE (abandon) confirm

x
x| x| x|
><;<><><
x| x| x|x

S-ACTIVITY-INTERRUPT confirm

S-ACTIVITY-DISCARD confirm

X | XX X|X|X

Key:

X: indicatign may be received .

Blank: indicatign will not be received

AB: S-P-ABPRT indication or
S-U-ABJORT indication

AD: S-ACTIVITY-DISCARD indication

Al: S-ACTIVITY-INTERRUPT indication

ER: S-U-EXLCEPTION-REPORT indication or
S-P-EXCEPTION-REPORT indication

RA: S-RESYINCHRONIZE (abandon) indication

RR: S-RESHNCHRONIZE (restart) indjeation

RS: S-RESY|NCHRONIZE (set) indication
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Annex A

State tables

(This annex forms part of the standard.)

A General

This annex describes the session service in terms of state

A.3.2 The intersection of each state and incoming or out-
going event which is valid contains entries which are either

tables. The [state tables show the state of an $SS-user, the
events that ¢ccur at the session service boundary, the actions
taken by thel $S-user and the resultant state.

These state fables do not constitute a formal definition of the
session service; they are included to provide a more precise
definition the relationships between session service
primitives ddfined in clauses 12, 13 and 14.

Table 30 spdcifies the abbreviated name and name of each in-
coming ever|t generated by the SS-provider.

Table 31 spgcifies the abbreviated name and name of each
state. .

Table 32 spgcifies the abbreviated name and name of each
outgoing event generated by the SS-user.

Table 33 suymmarizes the operations on the variables V(A),
V(M), V(R) and Vsc.

Table 34 spdcifies the specific actions.
Table 35 spdcifies the predicates.

Tables 36 to| 43 specify the state tables.

A.2 Notation for state tables

A.2.1 Incoming events, states’and outgoing events are
represented py their abbreviated names.

A.2.2 Spaecific actions/are represented by the notation [n],
where n is the number of the specific action in table 34.

A.2.3 Predi
n is the number of the predicate in table 35.

A.2.4 Boolean operators are represented by the following
notation:

& AND
~ NOT
OR OR

A.3 Conventions for entries in state tables

A.3.1 The intersection of each state and incoming or out-
going event which is invalid is left blank.

a) an action list which
1) may contain specific actions}
2) always contains the resultant state;|
or
b) one or more conditional action lists, each consisting of

1) a predicate expression comprising| predicates and
boolean“operators;

2) \Jan action list [{as in A.3.2a)].

NOTE>- The action lists and conditional action lists §ise the notation in
clause A.2.

A.4 Actions to be taken by the SS-user

The state tables define the action to be taken py the SS-user.

A.4.1 Invalid intersections

If the intersection of the state and an incomjng or outgoing
event is invalid, any action taken by the SS-user is a local
matter.

A.4.2 Valid intersections

If the intersection of the state and incoming eyent is valid, one
of the following actions shall be taken.

A.4.2.1 If the intersection contains an action Jist, the SS-user
shall take the specific actions in the order spedjfied in the state
able.

A.4.2.2 |If the intersection contains one or more conditional
action lists, for each predicate expression that is true the SS-
user shall take the specific actions in the order given in the
action list associated with the predicate expression. If none of
the predicate expressions are true, the SS-user shall take one
of the actions defined in A.4.1.

A.5 Definitions of sets and variables

The following sets and variables are specified in this Inter-
national Standard.
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A.5.1 Functional units

The set of all functional units specified in this International
Standard is defined as

fu-dom = {FD, HD, EXCEP, TD, NR, SY, MA, RESYN,
EX, ACT, CD}
where
FD* Duplex functional unit
HD = Half-duplex functional unit
EXCEP = i i i
TD = | Typed data functional unit
NR = | Negotiated release functional unit
SY = | Minor synchronize functional unit
MA = | Major synchronize functional unit
RESYN = | Resynchronize functional unit
EX = | Expedited data functional unit
ACT = | Activity management functional unit
CcD = | Capability data exchange functional unit

A boolean function FU is defined over fu-dom as follows:
for f in fu-giom

FU(f) = trhie if and only if the functional unit f has been
selected during the session connection establishment
phase.

The value is set when the S-CONNECT response is issued or
the S-CONNELT confirm is received.

A.5.2 Tokens

The set of all fokens specified in this International Standard is

defined as

tk-dom = [{mi, ma, tr, dk}

where
mi = syhchronize-minor token
ma = major/activity token
tr = relpase token

dk = dala token

The following|boolean functions are defined over tk-dom:

a) AVit), T the i
availability of the corresponding token and has the following
values:

AV(mi) = FU(SY)

AV(dk) = FU(HD)

AVitr) = FU(NR)

AV(ma) = FU(MA) or FU(ACT)

b) OWNEDIt), for t in tk-dom, is a function which defines
the assignment of the corresponding token and is defined as

OWNED(t) = true : if the token is assigned to the SS-
user

OWNED(t) = false: if the token is not assigned to the
SS-user

OWNED(t) is not defined if AV(t)
when

1) the S-CONNECT
S-CONNECT confirm is received; or

response is issued or

= false. OWNED(t) is set

the

2) the S-RESYNCHRONIZE response .is issued or the
S-RESYNCHRONIZE confirm is received; or

3) the S-TOKEN-GIVE request is
S-TOKEN-GIVE indication is received; or

4) the S-CONTROL-GIVE request is

5) the S-ACTIVITY-INTERRUPT tespon

the S-ACTIVITY-INTERRUPT confirm is
6) the S-ACTIVITY-DISCARD) respons

issued or the

issued or the

e is issued or
eceived;

b is issued or

the S-ACTIVITY-DISCARD)eonfirm is redeived.

c) It), for t in tk-dom/’i$ a function which, when true,

indicates that the SS-usér has Initiating

ights for the

behaviour controlled by the token. This appljes even if the

corresponding token is not available:

It) = ~AV(t) OR OWNED(t)

d} Alt)Nfor t in tk-dom, is a function whigh, when true,

indicates' that the SS-user has Accepting

rights for the

behayiour controlled by the token. This appljes even if the

corresponding token is not available:

Alt) = ~AV(t) OR ~ OWNED(t)

e) Il(t), for t in tk-dom, is a function whidh, when true,
indicates that the SS-user has Initiating rights as I{t}, but

this applies to the case when the behaviou
initiated if the corresponding token is availab

lit) = AV(t) AND OWNED(t)

f)  AAlt), for t in tk-dom, is a function whi

may only be
e and owned:

h, when true,

indicates that the SS-user has Accepting rights as Alt), but

only if the corresponding token is available, b

AA(t) = AV(t) AND ™~ OWNEDI(t)

A.5.3 SET of tokens

The following subsets of tk-dom are defined:
RT = {tokens requested in the input event}

= okens given In the Input even

L't not-owned:

For the purpose of the following function definitions, two

further sets are defined:

F = {AV, OWNED, |, A, il, AA}
(the set of functions defined in A.5.2)

i

S = the set of éubsets of tk-dom

The folliowing functions are defined over F and

a) ALL(f, s), forfinFandsin S:

S:

ALL(f, s) = frue: all of the f(t) for t in s are true or s is

empty;
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For example:

ALL(A, tk-dom) = true: none of the available tokens are
owned (for example on receipt of
an S-RELEASE indication)

b) ANYIf, s), for fin Fand s in S:
ANY(f, s) = true: any f(t} = true for tin s and s is not empty;
For example:

ANY(il, tk-dom) = true: at least one of the available tokens
is owned.

1SO 8326 : 1987 (E)

A5.4.3 Vcoll

Vcoll is a boolean variable having the following values:

Vcoll = true : a collision of S-RELEASE requests has been
detected;

Veoll = false: there has not been a collision of S-RELEASE
requests.

This variable is set false during the session connection
establishment phase.

AbA4 \Jariables

A5.41 Vact

Vact is a bpolean variable having the following values when the
activity nhanagement functional unit has been selected
{[FU(ACT)|= true]:

Vact o true : an activity is in progress;

Vact H false: no activity is in progress;

Vact has no defined value if FU(ACT) = false.

Vact is set as follows:

a) Vact is set false during the connection establishment
phase, |if the activity management functional unit has been
selected [FU(ACT) = true]. Otherwise, Vact is not set;

b) Vdct is set true when the S-ACTIVITY-START reguest
or S-ACTIVITY-RESUME request is issued «gr. the
S-ACTJVITY-START indication or S-ACTIVITY-RESUME
indication is received {only possible when FU(ACT) = true);

c) Vact is set false when the S-ACTIVITY-DISCARD
response or S-ACTIVITY-INTERRUPT/response is issued or
the SFACTIVITY DISCARD confirtn” or S-ACTIVITY-
INTERRUPT confirm is received;

d) V4ct is set false when the”S-ACTIVITY-END response
is issug@d or the S-ACTIVITY-END confirm is received.

A.5.4.2 Nrsp and Vrspnb
These variables are-used to resolve resynchronization collisions.

Vrsp indigates ‘what kind of resynchronization is currently in
progress:

Ab5.45 V(M)

A5.44 VI(A)

V(A) is used by the SS-user and)is-the lowest serial number to
which a synchronization peint)confirmationp is expected. No
confirmation is expected-when V(A) = V(M)

V(M) is used by'the SS-user and is the next gerial number to be
used.

A54.6 VI(R)

V(R) is used by the SS-user and is the lowest serial number to
which resynchronization restart is permitted],

Ab5.47 Vsc

Vsc is a boolean variable having the followipg values:

Vsc = true : the SS-user has the right tp issue minor syn-
chronization point responges when V(A) is
less than V(M);

Vsc = false: the SS-user does not havg the right to issue
minor synchronization poirnt responses.

Vsc is set false during the session connection establishment
phase and when an S-SYNC-MINOR request is issued. Vsc is
set true when an S-SYNC-MINOR indicatiop is received.

NOTE — Table 33 summarizes the operations on Y(A), V(M), V(R) and
Vsc

Vrsp = no: no resynchronization in progress
Vrsp = a: resynchronize abandon

Vrsp = r: resynchronize restart

Vrsp = s: resynchronize set

Vrspnb indicates the serial number in the case of resynchronize
restart.

Vrsp and, if necessary Vrspnb, are set when an
S-RESYNCHRONIZE request is issued or an
S-RESYNCHRONIZE indication is received. Vrsp is set to no
when the SS-user goes to STA713.

Ab5.4.8 Vdnr

Vdnr is a boolean variable having the following values:

Vdnr = true : an S-RELEASE confirm has been received in
STAO9 (following a collision of S-RELEASE
requests);

Vdnr = false: no S-RELEASE confirm has been received.

This variable is set to false during the connection establishment
phase.
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