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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-

national Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the

development of International Standards through technical committe¢s established
by the respective organization to deal with particular fields of (techpical activity.
ISO and IEC technical committees collaborate in fields of mutual ipterest. Other
international organizations, governmental and non-governmental, in liaison with

ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have estab

ished a joint

technical committee, ISO/IEC JTC 1. Draft International Standards afopted by the
joint technical committee are circulated to ‘national bodies for voting. Publication

as an International Standard requires, approval by at least 75 % o
bodies casting a vote.

' the national

International Standard ISO/IEC 8073 was prepared by Joint Technical Committee
ISO/MEC JTC 1, Information “technology, Subcommittee SC 6, Telecommuni-
cations and information.exchange between systems, in collaboratior] with ITU-T.

The identical text is published as ITU-T Recommendation X.224.

This fourth edition cancels and replaces the third edition (ISO/IEC 8073:1992),
which has \béen technically revised. It also incorporates Technical

Corrigendum 1:1993 and Technical Corrigendum 2:1994.

Annexes A to E form an integral part of this International Standard.
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Introduction

This Recommendation | Intematlonal Standard is one of a set of Recommendatlons | Intematxonal Standards
facilitate the jmte atre
covers the se

of these Recgmmendations | International Standards is illustrated in Figure Intro. 1.

Transport service definition
H
Transport f= e =RefErence to Qi = = mm e e e e -

Protocol
Specification e e e e R efErENCE 10:2SS UMPLIONS mm e s e e =
\4
Network,service definition
T0719300-94/d01

Figure Intro. 1 — Relationship betyeen the Transport Protocol and adjacent services

This Recommendation | International Standard specifies a common encoding and a number of classes
protocol progedures to be used with different network qualities of service.

It is intende
Service qual

| that the Transport.Protocol should be simple but general enough to cater for the total range
ties possible, without restricting future extensions.

The protoco
and implems

is structuréd-to give rise to classes of protocol which are designed to minimize possible inco
ntation costs.

The classes |are Selectable with respect to the Transport and Network Services in providing the requirg

© ISO/IEC

produced to
al Standards

ards by the
). It is most
pe. X.214 |
be. X.213 |
relationship

of transport

of Network

mpatibilities

d quality of

service for the intérconnection of two session entities (each class provides a different set of functions for enh

ancement of

service qualities).

This Recommendation | International Standard defines mechanisms that can be used to optimize network tariffs and

enhance the following qualities of service:

a) different throughput;

b) different error rates;

c) integrity of data requirements;
d) reliability requirements.

It does not require an implementation to use all of these mechanisms, nor does it define methods for measuring achieved
quality of service or criteria for deciding when to release transport connections following quality of service degradation.

Vi
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The primary aim of this Recommendation | International Standard is to provide a set of rules for communication
expressed in terms of the procedures to be carried out by peer entities at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a variety of purposes, i.e.:

a) as a guide for implementors and designers;
b) for use in the testing and procurement of equipment;
c) as part of an agreement for the admittance of systems into the open systems environment;

d) as arefinement of the understanding of OSI.

As it is expected that the initial users of this Recommendation | International Standard will be designers and
implementors of equipment, this Recommendation | International Standard contains, in notes or in annexes, guidance on
the implementation of the procedures defined herein.

It should be noted that, as the number of valid protocol sequences is very large, it is not possible with current technology
to verify tiat-amrimptementatiomrwitt-operate—the—protocotdefimed i this—Recommendation T Intermatjonal Standard
correctly ynder all circumstances. It is possible by means of testing to establish confidence that an\implementation
correctly ¢perates the protocol in a representative sample of circumstances. It is, however, intemded that this
Recommendation | International Standard can be used in circumstances where two implementations' fail tI communicate
in order to[determine whether one or both have failed to operate the protocol correctly.

This Reconmendation | International Standard contains a clause on conformance of equiptment claiming to implement
the proceflures in this Recommendation | International Standard. To evaluate—conformance of a particular
implementhtion, it is necessary to have a statement of which capabilities and options.have been implemented for a given
OSI protodol. Such a statement is called a Protocol Implementation Conformance Statement (PICS). A PICS proforma is
provided ih Annex C. Attention is drawn to the fact that this Recommendation-}/International Standard dges not contain
any tests tg demonstrate this conformance.

The variatfons and options available within this Recommendation | Intérnational Standard are essential a§ they enable a
transport sgrvice to be provided for a wide variety of applications Gver a variety of network qualities. Thys, a minimally
conforming implementation will not be suitable for use in all possible circumstances. It is important, therefore, to qualify
all referenges to this Recommendation | International Standard-with statements of the options provided |or required or
with staterpents of the intended purpose of provision or useg.

vii
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

P o~ vEw wm T~ P w

PROTOCOL FOR PROVIDING THE CONN

o~ vy W P s} r Pt nl

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -
ECTION-MODE TRANSPORT SERVICE

(Malaga-Torremolinos, 1984, amended at Melbourne, 1988, and at Geneva, 1993, revised in 1996)

1 Scope

This Recqmmendation | International Standard specifies:

k) five classes of procedures when operating over the connection-mode network service:
1) class 0: simple class;

2) class 1: basic error recovery class;

3) class 2: multiplexing class;

4) class 3: error recovery and multiplexing class;

5) class 4: error detection and recovery class;

for the connection-mode transfer of data and controlyinformation from one transport ¢ntity to a peer
transport entity;

b) one class (class 4) of procedure when operating over the connectionless-mode network seryice;
c) the means of negotiating the class of procedures to be used by the transport entities;

d) the structure and encoding of the transpott protocol data units used for the transfer of data and control
information.

The proc¢dures are defined in terms of:
i) the interactions between peer-transport entities through the exchange of transport protocol (data units;

ii) the interactions between)a transport entity and the transport service user in the same sysfem through the
exchange of transport.service primitives;

iii) the interactions between a transport entity and the network service provider through the exchange of
network service primitives.

These prpcedures are"defined in the main text of this Recommendation | International Standard supplemented by state
tables in Annex A{

These prpcedires are applicable to instances of communication between systems which support the Trgnsport Layer of
the OSI Reference Model and which wish to interconnect in an open systems environment.

This Recommendation | International Standard specifies, in clause 14, conformance requirements for systems
implementing these procedures and provides the PICS proforma in compliance with the relevant requirements, and in
accordance with the relevant guidance, given in CCITT Rec. X.291 and ISO/IEC 9646-2. It does not contain tests which
can be used to demonstrate this conformance.

2 References

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

ITU-T Rec. X.224 (1995 E) 1
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2.1

2.2

31

3.2
3.21

3.2.2

3.2.3

3.24

3.2.5

Identical Recommendations | International Standards
CCITT Recommendation X.213 (1992) | ISO/IEC 8348:1993, Information technology — Open Systems

Interconnection — Network service definition.

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

Interconnection Transport service definition.

Paired Recommendations | International Standards equivalent in technical content

D

This Recommendation | International-Standard is based on the concepts developed in CCITT Rec
1SO 7498 and CCITT Rec. X.650 and ISOAEE 7498-3 and makes use of the following terms defined in them|

a)
b)
<)
d)
e)
f)

g
h)

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

CCITT Recommendation X.200 (1988), Reference model of Open Systems Interconnection for

CCITT applications.

ISO 7498:1984, Information processing systems — Open Systems Interconnection — Basic Reference

Model.
ITU-T Recommendation X.264 (1993), Transport protocol identification mechanism.

systems — Open Systems Interconnection — Transport protocol identification mechanism.
protocol Recommendations for CCITT applications — General concepts.

methodology and framework — Part 1: General concepts.

protocol Recommendations for CCITT applications — Abstract test suite,specification.
methodology and framework — Part 2: Abstract Test Suite specification.

naming and addressing.

ISO 7498-3:1989, Information processing systems<~"Open Systems Interconnection — Basi
Model — Part 3: Naming and addressing.

concatenation and separation;
segmenting and reassembling;
multiplexing and demultiplexing;
splitting and'recombining;

flow control;
conmectionless-mode transmission;

transport selector;

ISO/IEC 11570:1992, Information fechnology — 1elecommunications and injormarion exchan

ISO/IEC 9646-1:1994, Information technology — Open Systems Interconnection— Conformqg
CCITT Recommendation X.291 (1992), OSI conformance testing niethodology and frai
ISO/IEC 9646-2:1994, Information technology — Open Systems ‘Intérconnection — Conform(

CCITT Recommendation X.650 (1992), Open Systems Anterconnections (OSI) — Reference

nil selector value.

For the purposes of this Recommendation, the following definitions apply:

ge between
CCITT Recommendation X.29¢ (1992), OSI Conformance testing methodology dnd”framework for
nce testing
nework for

nce testing

Model for

Reference

X.200 and

equipment: Hardware or software or a combination of both; it need not be physically distinct within a
computer system.

transport service user: An abstract representation of the totality of those entities within a single system that
make use of the transport service.

network service provider: An abstract machine that models the totality of the entities providing the network
service, as viewed by a transport entity.

local matter: A decision made by a system concerning its behaviour in the Transport Layer that is not subject
to the requirements of this protocol.

initiator: A transport entity that initiates a CR-TPDU.

ITU-T Rec. X.224 (1995 E)


https://iecnorm.com/api/?name=cc932456cc20c9df19ae1c542bd1f7cb

ISO/IEC 8073 : 1997 (E)

3.2.6 responder: A transport entity with whom an initiator wishes to establish a transport connection.

NOTE - Initiator and responder are defined with respect to a single transport connection. A transport entity can be both an
initiator and responder simultaneously.

3.2.7 sending transport entity: A transport entity that sends a given TPDU.
3.2.8 receiving transport entity: A transport entity that receives a given TPDU.

3.29 preferred class: The protocol class that the initiator indicates in a CR-TPDU as its first choice for use over the
transport connection.

3.2.10  alternative class: A protocol class that the initiator indicates in a CR-TPDU as an alternative choice for use
over the transport connection.

3.2.11 proposed class: A preferred class or an alternative class.

3.2.12  sel R he responder indicates in a CC-TPDU that i sen for use over
the transport connection.

3.2.13 |proposed parameter: The value for a parameter that the initiator indicates in a CR-TBDU that it wishes to use
over the fransport connection.

3.2.14 |selected parameter: The value for a parameter that the responder indicates imya.CC-TPDU that it has chosen
for use oyer the transport connection.

3.2.15 |error indication: An N-RESET indication, or an N-DISCONNECT indication with a reason| code indicating
an error, [that a transport entity receives from the NS-provider.

3.2.16 |invalid TPDU: A TPDU that does not comply with the requirements of this Recommendatign | International
Standard|for structure and encoding.

3.2.17 |protocol error: A TPDU whose use does not comply with'the procedures for the class.

3.2.18 |sequence number:

a) the number in the TPDU-NR field of a.DF-TPDU that indicates the order in which thg DT-TPDU was
transmitted by a transport entity;

b) the number in the YR-TU-NR field/of an AK or RJ-TPDU that indicates the sequenc¢ number of the
next DT TPDU expected to be received by a transport entity.

3.2.19 | transmit window: The set of consecutive sequence numbers which a transport entity has be¢n authorized by
its peer gntity to send at a given time.on'a given transport connection.

3.2.20 | lower window edge: The lowest sequence number in a transmit window.

3.2.21 | upper window edge: The sequence number which is one greater that the highest sequencg number in the
transmit window.

3.2.22 | upper window edge allocated to the peer entity: The value that a transport entity communjcates to its peer
entity to |pe interpreted as its new upper window edge.

3.2.23 | closed window: A transmit window that contains no sequence number.

3.2.24 window information: Information contained in a TPDU relating to the upper and the Iower window edges.

3.2.25 frozen reference: A reference that is not available for assignment to a connection because of the requirements
of 6.18.

3.2.26 unassigned reference: A reference that is neither currently in use for identifying a transport connection nor
which is in a frozen state.

3.2.27 transparent (data): TS-user data that is transferred intact between transport entities and which is unavailable
for use by the transport entities.

3.2.28 owner (of a network connection): The transport entity that issued the N-CONNECT request leading to the
creation of that network connection. Only applicable when operating over the connection-mode network service.

3.2.29 retained TPDU: A TPDU that is subject to the retransmission procedure or retention and acknowledgement
procedure and is available for possible retransmission.
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3.3 This Recommendation | International Standard uses the following terms defined in CCITT Rec. X.213 |
ISO/IEC 8348:

a) connection-mode network service;

b) connectionless-mode network service.

3.4 This Recommendation | International Standard uses the following terms defined in CCITT Rec. X.290
and ISO/IEC 9646-1:

a) PICS proforma;

b) Protocol Implementation Conformance Statement (PICS).

4 Abbreviations

4.1 Datg units
TPDU  Transport-protocol-data-unit
TSDU  Transport-service-data-unit

NSDU Network-service-data-unit

4.2 Typgs of Transport Protocol data units
CRTPDU  Connection Request TPDU
CCTPDU  Connection Confirm TPDU
DR TPDU  Disconnect Request TPDU
DC TPDU  Disconnect Confirm TPDU
DT TPDU  Data TPDU
ED TPDU  Expedited Data TPDU
AKTTPDU  Data Acknowledge TPDU
EATPDU  Expedited Acknowledge TPDU
RJ TPDU Reject TPDU
ERTPDU  Error TPDU

4.3 TPDU fields

LI Length Indicator (field)
CDT Credit\(field)

T-sglector Transport selector (field)
DST-REF Destination Reference (field)
SR(C-REE Source Reference (field)
EOT End of TSDU Mark

DT-TPDU-NR  DT-TPDU Number (field)
ED-TPDU-NR  ED-TPDU Number (field)
YR-TU-NR Sequence Number Response (field)
YR-EDTU-NR  ED-TPDU Number Response (field)

ROA Request of Acknowledgement Mark
4.4 Times and associated variables
Tl Local Retransmission Time
N The Maximum Number of Transmissions
L Time Bound on Reference and Sequence Number
1 Inactivity Time
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w Window Time

TTR Time to Try Reassignment/Resynchronization
TWR Time to Wait for Reassignment/Resynchronization
781 Supervisory Timer 1

782 Supervisory Timer 2

Mip NSDU Lifetime Local-to-remote

Mp; NSDU Lifetime Remote-to-local

Err Expected Maximum Transit Delay Local-to-remote
Egry Expected Maximum Transit Delay Remote-to-local
R Persistence Time
4y Local Acknowledgement Time
4R Remote Acknowledgement Time
'f3 Local Inactivity Time
/R Remote Inactivity Time
4.5 Miscellaneous
TS-user Transport-service user
TSAP Transport-service-access-point

NS-provider Network Service Provider

INSAP Network-service-access-point
QOS Quality of Service
CLNS Connectionless-mode network service
CONS Connection-mode networkservice
5 Overview of the Transport Protocol

NOTE - This overview is not exhaustive and has been provided for guidance.

5.1 Service provided,by the Transport Layer

The protqcol specifiedin this Recommendation | International Standard supports the Transport Service dgfined in ITU-T
Rec. X.2|4 | ISO/IEG8072.

Information is.transferred to and from the TS-user in the transport service primitives listed in Table 1.

5.2 Service assumed from the Network Layer

The protocol specified in this Recommendation | International Standard assumes the use of the Network Service defined
in CCITT Rec. X.213 | ISO/IEC 8348.

When operating over CONS, information is transferred to and from the NS-provider in the network service primitives
listed in Table 2a). When operating over CLNS, information is transferred to and from the NS-provider in the network
service primitives listed in Table 2b).

NOTES

1 The parameters listed in Table 2a) are those in the current connection-mode network service (see CCITT Rec. X213
ISO/IEC 8343).

2 The parameters listed in Table 2b) are those in the current connectionless-mode network service (see CCITT
Rec. X.213 | ISO/IEC 8348).

3 The way the parameters are exchanged between the transport entity and the NS-provider is a local matter.
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Table 1 — Transport service primitives

Primitives Parameters
T-CONNECT request Called address
indication Calling address
Expedited data option
Quality of service
TS-user data
T-CONNECT response Responding address
confirm Quality of service
Expedited data option
TS-user-data
T-DATA request TS-user-data
indication
T-EXPEDITED DATA request TS-user-data
indication
T-DISCONNHCT request TS-user-data ;
T-DISCONNECT indication Disconnect reason
TS-user-data

53 Functions of the Transport Layer

5.3.1 Ove

The functions

Network Lay¢r and those to be offered to the TS-users.

The functions
‘optimization.

rview of functions

in the Transport Layer are those necessary to bridge*the gap between the services available from the

in the Transport Layer are concerned with the enhancement of quality of service, including aspgcts of cost

These functidns are grouped below into those usedyat all times during a transport connection and those con¢erned with

connection establishment, data transfer and release.

NOTE - This Recommendation |~Ihternational Standard does not include the following functions whidh are under

consideration fpr inclusion in future editions ofthis Recommendation:

a)
b)
<)
d)
€)

encryption;

accounting mechafisiis;

status exchanges,and monitoring of QOS;
blocking;]

temporary release of network connections;

f)

alternative checksum algorithm.

5.3.1.1 Functions used at all times

The following functions, depending upon the selected class and options, are used at all times during a transport

connection:

a)
b)

<)

d)

Transmission of TPDUs (see 6.2 and 6.9).

Multiplexing and demultiplexing (see 6.15) — A function used only when operating over CONS to share a
single network connection between two or more transport connections.

Error detections (see 6.10, 6.13 and 6.17) — A function used to detect the loss, corruption, duplication,
misordering, or misdelivery of TPDUs.

Error recovery (see 6.12, 6.14, 6.18, 6.19, 6.20, 6.21, and 6.22) — A function used to recover from
detected and signalled errors.
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Primitives XY Parameters W/X/Y/IZ
N-CONNECT request X Called address X
Calling address X
indication X Receipt confirmation selection Y
Expedited data selection Y
QOS parameter set X
NS-user-data Z
N-CONNECT response X Responding address X
confirm X Receipt confirmation selection Y
Expedited data selection Y
QOS parameter set X
NS-user-data zZ
N-DATTA request X N-user-data X
indication X Confirmation request Y
N-DA[TA ACKNOWLEDGE
request Y
indication Y
N-EXPEDITED DATA  request Y N-user-data Y
indication Y
N-RE$ET request X Reason W
indication X Originator \'%
Reason w
N-RESET response X -
confirm X -
N-DIJCONNECT request X Reason w
NS-user-data Z
Responding address 4
indication X Originator Y
Reason \' Y
NS-user-data Z
Responding address z
W [The usage of this parameter is a local matter, e.g. for diagnostic or to decide whether to attempt resynchrorization.
X The Transport Protocol assumes that this facility is provided in all networks.
Y The Transport Protocol assumes“that this facility is provided in some networks and a mechanism i§ provided to
optionally use the facility.
zZ The Transport Protocol-does not use this parameter.
Table 2b) — Connectionless-mode network service primitives
Primitives XY Parameters W/X/IY/Z
N- IT-DATA request X Source address X
Destination address X
Quality of service X
NS-user-data X
indication X Source address X
Destination address X
Quality of service X
NS-user-data X
W The usage of this parameter is a local matter, e.g. for diagnostic or to decide whether to attempt resynchronization.
X The Transport Protocol assumes that this facility is provided in all networks.
Y  The Transport Protocol assumes that this facility is provided in some networks and a mechanism is provided to
optionally use the facility.
V4 The Transport Protocol does not use this parameter.
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5.3.1.2 Connection establishment

The purpose of connection establishment is to establish a transport connection between two TS-users. The following
functions of the Transport Layer during this phase match the TS-users’ requested quality of service with the services
offered by the Network Layer:

a)

b)

<)
d)
e)
B

)
h)

select the network service which best matches the requirement of the TS-user taking into account charges

for various services (see 6.5);

decide whether to multiplex multiple transport connections onto a single network connection only when

operating over CONS (see 6.5);
establish the optimum TPDU size (see 6.5);
select the functions that will be operational upon entering the data transfer phase (see 6.5);

map transport addresses onto network addresses;
ee 6.5);

ransport of TS-user data (see 6.5);

¢xchange values of Inactivity timers (see 6.5).

5.3.1.3 Datajtransfer

The purpose o
transport conng
functions, som
establishment.

5.3.1.4 RelTse
The purpose 0

activity.

54

5.4.1

a)

b)

d)

e)

f)

g)

bt the sending transport entity and to separate the TPDUs at the receiving transport entity.

Feceiving transport entity.

on one transport connection.

Expedited data (see 6.11)— A function used to bypass the flow control of normal data TPDU.

data TPDU flow is controlled by separate flow control.

release'(see 6.7 and 6.8) is to provide disconnection of the transport connection, regardless of

Flow control (see 6.16) — A function used-to regulate the flow of TPDUs between two transp

Transport connection identification — A means to uniquely identify a transport connection bg
pair of transport entities suppotting the connection during the lifetime of the transport connectio

TSDU delimiting (5¢e’6.3) — A function used to determine the beginning and ending of a TSDU

F data transfer is to permit duplex transmission of TSDUs between the two TS-users connected by the
ction. This purpose is achieved by means of two-way simultaneous commiunication and by the
. of which are used or not used in accordance with the result of the selection performed in gonnection

following

Concatenation and separation (see 6.4) — A function used to collect several TPDUs into a single NSDU

Segmenting and reassembling (see 6.3) — A functiof) used to segment a single data TBDU into
ultiple TPDUs at the sending transport entity and tg.reassemble them into their original forat at the

Splitting and recombining (see 6.23) — A function allowing, only when operating over (ONS, the
kimultaneous use of two or more network connéctions to support the same transport connection.

brt entities
tween the

n.

Expedited

the current

Classes and options when operating over CONS

General

The functions of the Transport Layer have been organized into classes and options.

A class defines a set of functions. Options define those functions within a class which may or may not be used.

This Recommendation | International Standard defines five classes of protocol:

a)
b)
<)
d)
e)

class 0: simple class;

class 1: basic error recovery class;

class 2: multiplexing class;

class 3: error recovery and multiplexing class;

class 4: error detection and recovery class.

ITU-T Rec. X.224 (1995 E)


https://iecnorm.com/api/?name=cc932456cc20c9df19ae1c542bd1f7cb

ISO/IEC 8073 : 1997 (E)

NOTES
1 Transport connections of classes 2, 3 and 4 may be multiplexed together onto the same network connection.

2 Classes 0 to 3 do not specify mechanisms to detect unsignalled network transmission failures.
54.2 Negotiation

The use of classes and options is negotiated during connection establishment. The choice made by the transport entities
will depend upon:

a) the TS-users’ requirements expressed via T-CONNECT service primitives;
b) the quality of the available network services;

c) the user required service versus cost ratio acceptable to the TS-user.

54.3 Choice of network connection

relation to user
brotocol should

) Type A — Network connection with acceptable residual error rate (for gkample, ngt signalled by
disconnect or reset) and acceptable rate of signalled errors.

b) Type B — Network connections with acceptable residual error rate~(for example, ngt signalled by
disconnect or reset) but unacceptable rate of signalled errors.

c) Type C — Network connections with unacceptable residual error rate.
It is assumhed that each transport entity is aware of the quality of service provided by particular network connections.
5.4.4 Characteristics of class 0

Class 0 provides the simplest type of transport connection and, is¢fully compatible with the Recommendation T.70 for
teletex tefminals.

Class 0 has been designed to be used with type A network.connections.

5.4.5 Characteristics of class 1

Class 1 pfrovides a basic transport connection with'minimal overheads.

The main|purpose of the class is to recover/from network disconnect or reset.

Selection|of this class is usually baséd on reliability criteria. Class 1 has been designed to be used with |type B network
connectigns.

5.4.6 Characteristics of ‘class 2

5.4.6.1 |General

Class 2 provides alway to multiplex several transport connections onto a single network connection. Thifs class has been
designed|to be-used with type A network connections.

5.4.6.2 |Us¢ of explicit flow control

The objective is to provide flow control to help avoid congestion at transport-connection-end-points and on the network
connection. Typical use is when traffic is heavy and continuous, or when there is intensive multiplexing. Use of flow
control can optimize response times and resource utilization.

5.4.6.3 Non-use of explicit flow control

The objective is to provide a basic transport connection with minimal overheads suitable when explicit disconnection of
the transport connection is desirable. The option would typically be used for unsophisticated terminals, and when no
multiplexing onto network connections is required. Expedited data is never available.

5.4.7 Characteristics of class 3

Class 3 provides the characteristics of class 2 plus the ability to recover from network disconnect or reset. Selection of

this class is usually based upon reliability criteria. Class 3 has been designed to be used with type B network
connections.
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5.4.8 Characteristics of class 4

Class 4 provides the characteristics of class 3, plus the capability to detect and recover from errors which occur as a
result of the low grade of service available from the NS-provider. The kind of errors to be detected include:

— TPDU loss;

—  TPDU delivery out of sequence;
—  TPDU duplication; and

—  TPDU corruption.

These errors may affect control TPDUs as well as data TPDUs.

This class also provides for increased throughput capability and additional resilience against network failure.

Class 4 has bepn-designed-to-be-used-with-type-Cnetwork connections

5.5 Chdracteristics of class 4 transport protocol when operating over CLNS

In operation dver a connectionless-mode network service the class 4 transport procotol provides, flow contrpl between
communicating peer transport entities, the capability to detect and recover from errors whichygecur as a resylt of a low
grade of servife available from the NS-provider, and resilience from failure of the peer entity. The kind of grrors to be
detected inclufle:

— | TPDU loss;

— | TPDU delivery out of sequence;
— | TPDU duplication; and

— | TPDU corruption.

These errors mhay affect control TPDUSs as well as data TPDUs.

NOTE - The transport entity is incapable of distinguishing-between failure of the network service and failur¢ of the peer
entity, except optionally, by some local means, in the case of the failire of the local interface to the network service (e.g. |n the failure
of the local trarjsceiver on a local area network).

There is no [indication given to the transport entity about the ability of the network entity to fulfill the service
requirements [given in the N-UNIT-DATA primitive. However, it can be a local matter to make transport enfities aware
of the availpbility and characteristics (QOS) of connectionless-mode network services, as the cofresponding
NSAP associations, exist logically by the/nature of the connectionless-mode network service and may be redognized by
network entitfes.

5.6 Maddel of the Transport Layer

A transport eptity communicates with its TS-users through one or more TSAPs by means of the service pfimitives as
defined by thE transport service definition (see ITU-T Rec. X.214 | ISO/IEC 8072). Service primitives will fause or be
the result of transport-protocol data unit exchanges between the peer transport entities supporting a transport gonnection.
These protocpl exchanges are effected using the services of the Network Layer as defined by the netwprk service
definition (seg €CITT Rec. X.213 | ISO/IEC 8348) through one or more NSAPs. (See Figure 2.)

Transport connection endpoints are identified in end systems by an internal, implementation dependent, mechanism so
that the TS-user and the transport entity can refer to each transport connection.

6 Elements of procedure

This clause contains elements of procedure which are used in the specification of protocol classes in clauses 7 to 12.
These elements are not meaningful on their own.

The procedures define the transfer of TPDUs whose structure and coding is specified in clause 13. Transport entities

shall accept and respond to any TPDU received in a valid NSDU and may issue TPDUs initiating specific elements of
procedure specified in this clause.

NOTE - Where network service primitives, TPDUs and parameters used are not significant for a particular element of
procedure, they have not been included in the specification.
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TSAP TSAP
Transport entity Transport entity
NSAP NSAP
I T0719310-94/d02

NOTE - For the purposes of illustration, this figure shows only one TSAP and one NSAP for each transport entity.
In pertain instances, more than one ISAP and/or more than one NSAP may be associated with a particular fransport

enfity.

Figure 2 — Model of the Transport Layer

6.1 Use of the network service

6.1.1 Assignment to network connection when operating over CONS

This procdure is used only when operating over the connection-mode fietwork service.

6.1.1.1 [Purpose

The procg¢dure is used in all classes to assign transport connections to network connections.

6.1.1.2 |Network service primitives

The proc¢dure uses the following network service\primitives:
a) N-CONNECT;
b) N-DISCONNECT.

6.1.1.3 |Procedure

to an existing network connection of which it is the owner or to a new network connection (see Note 1) [which it creates

Each tral$port connection shall'be assigned to a network connection. The initiator may assign the transport connection
for this pyirpose.

The initigtor shall not assign or reassign the transport connection to an existing network connection|if the protocol
class(es) proposed for the class in use for the transport connection, (is) (are) incompatible with the currgnt usage of the
network qoniméction with respect to multiplexing (see Note 2).

During the resynchronization (see 6.14) and reassignment after failure (see 6.12) procedures, the transport entity may
reassign a transport connection to another network connection joining the same NSAPs, provided that it is the owner of
the network connection and that the transport connection is assigned to only one network connection at any given time.

During the splitting procedure (see 6.23), a transport entity may assign a transport connection to any additional network
connection joining the same NSAPs, provided that it is the owner of the network connection and that either the network
connection does not have another transport connection assigned to it or multiplexing is possible on the network
connection.

The responder becomes aware of the assignment when it receives:
a) aCR-TPDU during the connection establishment procedure (see 6.5); or

b) an RJ-TPDU or a retransmitted CR or DR TPDU during the resynchronization (see 6.14) and
reassignment after failure (see 6.12) procedures; or

c) any TPDU when splitting (see 6.23) is used.
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NOTES

1 When a new network connection is created, the quality of service requested is a local matter, although it will
normally be related to the requirements of transport connection(s) expected to be assigned to it.

2 An existing network connection may also not be suitable if, for example, the quality of service requested for the
transport connection cannot be attained by using or enhancing the network connection.

3 A network connection with no transport connection(s) assigned to it, may be available after initial establishment, or
because all of the transport connections previously assigned to it have been released. It is recommended that only the owner of such a
network connection should release it. Furthermore, it is recommended that it not be released immediately after the transmission of the
final TPDU of a transport connection, either a DR-TPDU in response to CR-TPDU or a DC-TPDU in response to DR-TPDU. An
appropriate delay will allow the TPDU concerned to reach the other transport entity allowing the freeing of any resources associated
with the transport connection concerned.

4 After the failure of a network connection, transport connections which were previously multiplexed together may be
assigned to different network connections, and vice versa.

5 The transport protocol identification procedures specified in Recommendation X.264 may need to be considered in
conjunction with this procedure.

6.1.2 Tran$mission over CLNS

This procedure fis used only when operating over the connectionless-mode network service.
6.1.2.1 Purppse

The procedure {s used to transmit TPDUs over the connectionless-mode network service.
6.1.2.2 Netwprk service primitives

The procedure [nakes use of the following network service primitive:
— N-UNIT-DATA.

6.1.2.3 Procgdure

Each TPDU shall be transmitted in a single invocation of the connectionless-mode network service, over a pfe-existing
association betjveen a pair of NSAPs. The association is consideréd.by transport entities as permanently established and
available.

6.2 Tralxsport Protocol Data Unit (TPDU) transfer

6.2.1 Purpose

The TPDU trapsfer procedure is used in all glasses to convey transport protocol data units in user data fields pf network
service primitipes.

6.2.2 Network service primitives

The procedure] uses the following network service primitives when operating over CONS:
a) [N-DATA;
b) |N-EXPEDITED DATA.

The procedurq uses the following network service primitive when operating over CLNS:
— |N-UNIT-DATA.

6.2.3 Procedure
The Transport Protocol Data Units (TPDUs) defined for the protocol, are listed in 4.2.

When operating over CLNS, the transport entities shall transmit and receive all TPDUs as NS-user data parameters of
N-UNIT-DATA primitives.

When operating over CONS and when the network expedited variant has been selected for class 1, the transport entities
shall transmit and receive ED and EA-TPDUs as NS-user data parameters of N-EXPEDITED DATA primitives.

In all other cases, transport entities shall transmit and receive TPDUs as NS-user data parameters of N-DATA
primitives.

When a TPDU is put into an NS-user data parameter, the significance of the bits within an octet and the order of octets
within a TPDU shall be defined in 13.2.

NOTE - TPDUs may be concatenated (see 6.4).
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6.3 Segmenting and reassembling
6.3.1 Purpose
The segmenting and reassembling procedure is used in all classes to map TSDUs onto TPDUs.

6.3.2 TPDU and parameter used

The procedure makes use of the following TPDU and parameter:
o DT-TPDU:
— end of TSDU.

6.3.3 Procedure

A transport entity shall map a TSDU onto an ordered sequence of one or more DT-TPDUs. This sequence shall not be

than zero.

The EOT parameter of a DT-TPDU indicates whether or not there are subsequent DT-TPDUs in the sgquence.
There is no requirement that the DT-TPDUs shall be of the maximum lehgth selected dufing connection

establishmeht.

The procegture for concatenation and separation is used in classes 1, 2;3%and 4 to convey multiple TPDUs in one NSDU.
6.4.2 rocedure

A transport entity may concatenate TPDUs from the same or.different transport connections, while maintajining the order
of TPDUs|for a given transport connection compatible with'the protocol operation.

A valid sef of concatenated TPDUs may contain:

1) any number of TPDUs from the following list: AK, EA, RJ, ER, DC-TPDUs, provided that these TPDUs
come from different transport connections;

b)  no more than one TPDU from the following list: CR, DR, CC, DT, ED TPDUs; if this TPIQU is present, it
shall be placed last in theset of concatenated TPDUs.

A transpoftt entity shall accept avalid set of concatenated TPDUs.
NOTES

|  The TPDUs'\within a concatenated set may be distinguished by means of the length indicator parametgr.
b The endof-a TPDU containing data is indicated by the termination of the NSDU.

B When operating over CONS, the number of concatenated TPDUs referred to in 6.4.2 a) is bounded py the maximum
number of fransport'connections which are multiplexed together except during assignment or reassignment.

Wheén- operating over CLNS, the number of TPDUs that may be concatenated is bounded by the number of transport

=g ZCs

connection!

7
d
cl
d

6.5 Connection establishment
6.5.1 Purpose
The procedure for connection establishment is used in all classes to create a new transport connection.

6.5.2 Network service primitives

When operating over CONS, the procedure uses the following network service primitive:

— N-DATA.

When optionally operating over CLNS, the procedure uses the following network service primitive:
— N-UNIT-DATA.
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6.5.3 TPDUs and parameters used

The procedure uses the following TPDUs and parameters:
a) CR-TPDU:
- CDT;
—  DST-REF (set to zero);
— SRC-REF;

—  CLASS and OPTIONS (i.e. preferred class, use of extended format, non-use of explicit flow control
in class 2);

—  Calling Transport Selector;
—  Called Transport-Selector;
= TPDII size (proposed);

—  preferred maximum TPDU size (proposed);

—  version number;
—  protection parameter;
—  checksum;

—  additional option selection (i.e. use of network expedited in class 4, use of receipt confirmation in
class 1, non-use of checksum in class 4, use of transport expedited data transfer seryice, use of
selective acknowledgement, use of request acknowledgement, use of non-blockinf transport
expedited data service);

—  alternative protocol class(es);
— acknowledgement time;

—  inactivity time;

—  throughput (proposed);

— residual error rate (proposed);
—  priority (proposed);

—  transit delay (proposed);

—  reassignment time;

— user data.

b) | CC-TPDU:

- CDT;

— DST-REE;

—  SRC-REF;

— ~CLASS and OPTIONS (selected);

<</ Calling Transport Selector;

—  Responding Transport-Selector;

—  TPDU size (selected);

—  the preferred maximum TPDU size (selected);
—  protection parameter;

—  checksum;

— additional option selection (selected);

— acknowledgement time;

—  inactivity time;

—  throughput (selected);

—  residual error rate (selected);

14 ITU-T Rec. X.224 (1995 E)
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ISO/IEC

priority (selected);

transit delay (selected);

user data.

Procedure for operating over CONS

8073 : 1997 (E)

A transport connection is established by means of one transport entity (the initiator) transmitting a CR-TPDU to the
other transport entity (the responder), which replies with a CC-TPDU.

Before sending the CR-TPDU, the initiator assigns the transport connection being created to one (or more if the splitting
procedure is being used) network connection(s). It is this set of network connections over which the TPDUs are sent.

NOTE 1 - Even if the initiator assigns the transport connection to more than one network connection, all the CR-TPDUs
(if repeated) or DR-TPDUs with DST-REF set to zero which are sent prior to the receipt of the CC-TPDU shall be sent on the same
network connection, unless an N-DISCONNECT indication is received. (This is necessary because the remote entity may not support
class 4 and therefore may not recognize splitting.) If the initiator has made other assignments, it will use them only after receipt of a

class 4 C

During
negotiate}

sent. This
initiator s
transport

followed.

When anl
2,and 3

After rec

the initiator shall acknowledge the CC-TPDU as defined in Table 5 (sé€e 6.13).

When th
the respo

The follo

62
Wv 6235
this exchange, all information and parameters needed for the transport entities to operate shall

20

d.

timer should be stopped when the connection is considered as accepted or refused or unsuccessful. If the
hould reset or disconnect the network connection, and in classes 1 and 3, freeze the‘teference (see 6
onnection(s) multiplexed on the same network connection, the procedures for reset(or,disconnect as app

unexpected duplicated CR-TPDU is received (with class 4 as preferréd ¢lass) it shall be ignore
ind a CC-TPDU shall be returned in class 4.

eiving the CC-TPDU for a class which includes the procedure for retention until acknowledge

e network expedited variant of the expedited data transfer (see 6.11) has been agreed (possible
nder shall not send an ED-TPDU before the CC-TPDWY'1s acknowledged.

NOTE 2 - Except in class 4, it is recommended that the initiator start an optional timer TS1at the time

be exchanged or

the CR-TPDU is
timer expires, the
18). For all other
ropriate should be

d in classes 0, 1,

ment of TPDUs,

in class 1 only),

wing information is exchanged:

a) References — Each transport entity chooses a reference to be used by the peer entity which is 16-bits long

and which is arbitrary under the following restrictions:

1) it shall not already be in use nor frozen (see 6.18);

2) it shall not be zero.

This mechanism is symmetrical and provides identification of the transport connection inglependent of the
network connection. The range of references used for transport connections, in a given transport entity, is
a local matter.

b) Calling, Called and Responding Transport-Selectors (optional) — When either network address
unambiguously defines the transport address, this information may be omitted.

c) Initial ¢redit — Only relevant for classes which include the explicit flow control function.

d) Userdata — Not available if class 0 is the preferred class (see Note 3). Up to 32 octets in dther classes.
NOTE 3 - If class 0 is a valid response according to Table 3, inclusion of user data in the CR-TPPU may cause the
responding entity to refuse the connection (for example, if it only supports class 0).

e) Acknowledgement time — Only in class 4.

f)  Checksum parameter — Only in class 4.

g) Protection parameter — This parameter and its semantics are user defined.

h) Inactivity time — Only in class 4. The inactivity time parameter shall not be included in a CC-TPDU if it

was not present in the corresponding CR-TPDU.

The following negotiations take place:

)

Protocol class — The initiator shall propose a preferred class and may propose any number of alternative
classes which permit a valid response as defined in Table 3. The initiator should assume when it sends
the CR-TPDU that its preferred class will be agreed to, and commence the procedures associated with
that class, except that if class 0 or class 1 is an alternative class, multiplexing shall not commence until
a CC-TPDU selecting the use of classes 2, 3 or 4 has been received.

NOTE 4 - This means, for example, that when the preferred class includes resynchronization (see 6.14) the
resynchronization will occur if a reset is signalled during connection establishment.
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»

k)

P
Q)

s)

t)

The responder shall select one class defined in Table 3 as a valid response corresponding to the preferred
class and to the class(es), if any, contained in the alternative class parameter of the CR-TPDU. It shall
indicate the selected class in the CC-TPDU and shall follow the procedures for the selected class.

If the preferred class is not selected, then on receipt of the CC-TPDU, the initiator shall adjust its
operation according to the procedures of the selected class.

NOTE 5 — The valid responses indicated in Table 3 result from both explicit negotiation, whereby each of the classes
proposed is a valid response, and implicit negotiation whereby:

e ifclass 3 or 4 is proposed, then class 2 is a valid response;

e ifclass 1 is proposed, then class 0 is a valid response.

NOTE 6 — Negotiation from class 2 to class 1 and from any class to an higher-numbered class is not valid.
NOTE 7 — Redundant combinations are not a protocol error.

TPDU size — The initiator may propose a maximum size for TPDUs, and the responder may accept this
value or respond with any value between 128 and the proposed value in the set of values available
[see 1334t

NOTE 8 — The length of the CR-TPDU does not exceed 128 octets (see 13.3).

NOTE 9 — The transport entities may have knowledge, by some local means, of the maximum available"N SDU size.
J,

Preferred maximum TPDU size — The value of this parameter, multiplied by 128, yields the prpposed or
gccepted maximum TPDU size in octets. The initiator may propose a preferred maximum size for TPDUs
4nd the responder may accept this value or respond with a smaller value.
NOTE 10 - If this parameter is used in a CR-TPDU without also including the TPDU. size parameter, thig will result

in a maximum TPDU size of 128 octets being selected if the remote entity does\tiot recognize the prefefred TPDU
ize parameter. Therefore, it is recommended that both parameters be includeddn'the CR-TPDU.

f the preferred maximum TPDU size parameter is present in a CR-TPDU the responder shall either:
L ignore the preferred maximum TPDU size parameter and follow TPDU size negotiation ys defined
in 6.5.4)); or

[ use the preferred maximum TPDU size parameter to determine the maximum TPDU size requested
by the initiator and ignore the TPDU size parameter. In this case the responder shall use thg preferred
maximum TPDU size parameter in the CC-TPDU and shall not include the TPDU size pafameter in
the CC-TPDU.

[f the preferred maximum TPDU size parameter is not present in the CR-TPDU it shall not be ipcluded in
the corresponding CC-TPDU. In this case?PPDU size negotiation is as defined in 6.5.4 j).

Normal or extended format — Either nprmal or extended is available. When extended is used, this applies
to CDT, TPDU-NR , ED-TPDU-NR; YR-TU-NR and YR-EDTU-NR parameters.

Checksum selection — This defines whether or not TPDUs of the connection are to include a checksum.

Quality of service parameters — This defines the throughput, transit delay, priority and residual grror rate.

INOTE 11 — The transport-sérvice defines transit delay as requiring a previously stated average TSDU siZe as a basis
for any specification.\This protocol as specified in 13.3.4 m), uses a value at 128 octets. Conversion fo and from
specifications based.upon some other value is a local matter.

The non-useof explicit flow control in class 2.
The use.of network receipt confirmation and network expedited when class 1 is to be used.

Use(ofiexpedited data transfer service — This allows both TS-users to negotiate the use or nonruse of the
expedited data transport service as defined in the transport service (see ITU-T Red X.214 |
TSOEC8072):
The use of selective acknowledgement — This allows the transport entities to decide whether to use

procedures that allow acknowledgement of DT-TPDUs that are received out-of-sequence (only in
class 4).

The use of request acknowledgement — This allows both transport entities to negotiate the use or non-use
of the request acknowledgement facility specified in 6.13.4.2 (only in classes 1, 3, 4).

the use of non-blocking expedited data transfer service — This allows both transport entities to negotiate
the use or non-use of the non-blocking expedited data transfer service (only in class 4). This option will
only be valid when the option of “use of expedited data transfer service” is negotiated.

The following information is sent only in the CR-TPDU:

u)
V)

Version number — This defines the version of the transport protocol standard used for this connection.

Reassignment time parameter — This indicates the time for which the initiator will persist in following the
reassignment after failure procedure.
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Table 3 — Valid responses corresponding to the preferred class and
any alternative class proposed in the CR-TPDU

Przlfzsrged Alternative class
0 1 2 3 4 None
0 Not valid Not valid Not valid Not valid Not valid Class 0
1 Class 1 or 0 Class 1 or 0 Not valid Not valid Not valid Class 1 or 0
2 Class 2 or 0 Not valid Class 2 Not valid Not valid Class 2
3 Class 3,2 0r0 | Class3,2,10r0 Class 3 or 2 Class 3 or 2 Not valid Class 3 or 2
4 Class4,20or0 | Class4,2,10r0 Class 4 or 2 Class 4,3 or 2 Class 4 or 2 (lass 4 or 2

The negofiation rules for the options are such that the initiator may propose either to usg-or not to use the option. The

responder] may either accept the proposed choice or select an alternative choice as defined in Table 4.

When a

parameter [which is valid for the proposed class(es)] is absent and ‘a default value is

defined in this

Recommgndation | International Standard, this is equivalent to the presence of the-parameter with the defgult value.

In class 2

Table 4 — Negotiation of options during connection establishment

whenever a transport entity requests or agrees to the transport€xpedited data transfer service for to the use of
extended [formats, it shall also request or agree (respectively) to the use©f explicit flow control.

Onti Proposal made by the Valid sefection by
ption initiator the regponder
Transport|expedited data transfer service Yes Yes|or No
(classes 1} 2, 3, 4 only) No No
Use of redeipt confirmation Yes Yes|or No
(class 1 ollly) No No
Use of thi‘network expedited variant Yes Yes|or No
(class 1 oply) No No
Non-use ¢f checksum Yes Yes|or No
(class 4 ohly) No No
Non-use ¢f explicit flow)control Yes Yes|or No
(class 2 oply) No No
Use of exfended-format Yes Yes|or No
(classes 2|, 3,4 'only) No No
Use of se Yes Yeslor No
(class 4 only) No No
Use of request acknowledgement Yes Yes or No
(classes 1, 3, 4 only) No No
Use of non-blocking expedited data transfer service Yes Yes or No
(class 4 only) No No
NOTE - This table defines the procedures for negotiation of options. This negotiation has been designed such that if the initiator
proposes the mandatory implementation option specified in clause 14, the responder has to accept use of this option over the
transport connection except for the use of the transport expedited data transfer service which may be rejected by the TS-user. If the
initiator proposes a non-mandatory implementation option, the responder is entitled to select use of the mandatory implementation
option for use over the transport connection.
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6.5.5 Procedure for operating over CLNS

A transport connection is established by means of one transport entity (the initiator) transmitting a CR-TPDU to the
other transport entity (the responder), which replies with a CC-TPDU. During this exchange, all information and
parameters needed for the transport entities to operate shall be exchanged or negotiated. When an unexpected
duplicated CR-TPDU is received (with class 4 as preferred class) a CC-TPDU shall be returned.

After receiving the CC-TPDU, the initiator shall acknowledge the CC-TPDU as defined in Table 5 (see 6.13).

NOTE 1 - If the initiator does not receive any response from the remote entity, it may choose to use the procedure for
operating over CONS (see 6.5.4). This is a local matter.

The following information is exchanged:

a) References — Each transport entity chooses a reference to be used by the peer entity which is 16-bits long
and which is arbitrary under the following restrictions:

1) it shall not already be in use nor frozen (see 6.18);

2) it shall not be zero.

This mechanism is symmetrical and provides identification of the transport connection fitself. The range of
references used for transport connections, in a given transport entity, is a local matger:

b) | Calling, Called and Responding Transport-Selectors (optional) — Indicates thecalling and callgd transport
service access points. When either network address unambiguously defines, the transport afldress, this
information may be omitted.

¢) | Initial credit.

d) | User data — Up to 32 octets.

e) | Acknowledgment time.

f) | Checksum parameter.

g) | Protection parameter — This parameter and its semantics are user defined.

h) | Inactivity time — The inactivity time parameter shall not be included in a CC-TPDU if it was nqt present in
the corresponding CR-TPDU.

i) | Protocol class — Class 4 is the only valid value for the preferred protocol class proposed by the initiator,
and for the class selected by the responder. An alternative class shall not be present.

The following negotiations take place:

j) | TPDU size — The initiator thay propose a maximum size for TPDUs in the set of valugs available
[see 13.3.4 b)]. This value'may be limited by the maximum available NSDU size if known,|and cannot
exceed the maximum\NSDU size for connectionless-mode network service as defined|in CCITT
Rec. X.213 | ISO/IEC"8348. The responder may accept this value or respond with any value Hetween 128
and the proposed value in the set of values available [see 13.3.4 b)].

NOTE 2 - Fhelength of the CR-TPDU does not exceed 128 octets (see 13.3).
NOTE 3(- The transport entities may have knowledge, by some local means, of the maximum avaiiable NSDU size.

k) | Préferred maximum TPDU size — The value of this parameter, multiplied by 128, yields the proposed or
accepted maximum TPDU size in octets. The initiator may propose a preferred maximum sizg for TPDUs
and tie TeSponder may accept this vatue or respormd withrashmatier vatue:

NOTE 4 - If this parameter is used in a CR-TPDU without also including the TPDU size parameter, this will result in
a maximum TPDU size of 128 octets being selected if the remote entity does not recognize the preferred TPDU size
parameter. Therefore, it is recommended that both parameters be included in the CR-TPDU.

If the preferred maximum TPDU size parameter is present in a CR-TPDU the responder shall either:

—  ignore the preferred maximum TPDU size parameter and follow TPDU size negotiation as defined
in 6.5.5j); or

—  use the preferred maximum TPDU size parameter to determine the maximum TPDU size requested
by the initiator and ignore the TPDU size parameter. In this case the responder shall use the preferred
maximum TPDU size parameter in the CC-TPDU and shall not include the TPDU size parameter in
the CC-TPDU.

If the preferred maximum TPDU size parameter is not present in the CR-TPDU it shall not be included in
the corresponding CC-TPDU. In this case TPDU size negotiation is as defined in 6.5.5 j).
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1)  Normal or extended format — Either normal or extended is available. When extended is used, this applies
to CDT, TPDU-NR, ED-TPDU-NR, YR-TU-NR and YR-EDTU-NR parameters.

m) Checksum selection — This defines whether or not TPDUs of the connection are to include a checksum.

n)  Quality of service parameters — This defines the throughput, transit delay, priority and residual error rate.

NOTE 5 — The transport service defines transit delay as requiring a previously stated average TSDU size as a basis
for any specification. This protocol as specified in 13.3.4 m), uses a value at 128 octets. Conversion to and from
specifications based upon some other value is a local matter.

0) Use of expedited data transfer service — This allows both TS-users to negotiate the use or non-use of the
expedited data transport service as defined in the transport service (see ITU-T Rec. X.214 |
ISO/IEC 8072).

p) The use of non-blocking expedited data transfer service — This allows both transport entities to negotiate
the use or non-use of the non-blocking expedited data transfer service (only in class 4). This option will

only be valid when the option of “use of expedited data transfer service” is negotiated.

qQ) The use of selective acknowledgement — This allows the transport entities to decide|whether to use
procedures that allow acknowledgement of DT-TPDUs that are received out-of-sequerice.

r)  The use of request acknowledgement — This allows both transport entities to riegotiate the use or non-use
of the request acknowledgement facility specified in 6.13.4.3.

The follgwing information is sent only in the CR-TPDU:

s)  Version number — This defines the version of the transport protocol standard used for this [connection.

6.6 Connection refusal

6.6.1 Purpose

The conrjection refusal procedure is used in all classes when a-ransport entity refuses a transport connegtion in response
to a CR-TPDU.

6.6.2 TPDUs and parameters used

The prodedure uses the following TPDUs and parameters:

a) DR-TPDU:
— SRC-REF;
—  reason;
—  user data;

b) ER-TPDU:

—  reject'cause;

— (Tinvalid TPDU.

6.6.3 Procedure

If a transportconmectionrcanmot-be-accepted;-theresponder-shatt-respond-to-the- ER-TPBY-withra PR=FPDU. The reason
shall indicate why the connection was not accepted. The source reference field in the DR-TPDU shall be set to zero to
indicate an unassigned reference.

If a DR-TPDU is received, the initiator shall regard the connection as released.

The responder shall respond to an invalid CR-TPDU by sending an ER or DR-TPDU. If an ER-TPDU is received in
response to a CR-TPDU, the initiator shall regard the connection as released.

NOTES

1 When the invalid CR-TPDU can be identified as having class 0 as the preferred class, it is recommended to respond
with an ER-TPDU. For all other invalid CR-TPDUs either an ER-TPDU or DR-TPDU may be sent.

2 If the optional supervisory timer TS1 has been set for this connection, then the initiator should stop the timer on
receipt of the DR or ER-TPDU.

3 Itis a local matter whether the initiator releases the network connection if no transport connections are now assigned
to it.
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Normal release

Normal release when operating over CONS

0se

The release procedure is used by a transport entity in order to terminate a transport connection. The implicit variant is
used only in class 0. The explicit variant is used in classes 1, 2, 3 and 4.

NOTES

1

the lifetime of the network connection.

2

of the underlying network connection.

6.7.1.2 Network service primitives

The procedure

a)
b)

6.7.1.3 TPD

The procedure

a)

b)

6.7.1.4 Proc

1
]

When the implicit variant is used (i.e. in class 0), the lifetime of the transport connection is directly correlated with

The use of the explicit variant of the release procedure enables the transport connection to be released independently

ises the following network service primitives:
N-DISCONNECT;
N-DATA.

[Us and parameters used
uses the following TPDUs and parameters:
DR-TPDU:

reason;

user data;
SRC-REF;
DST-REF;
DC-TPDU.

edure for implicit variant

In the implicit [variant either transport entity disconnects a transport connection by disc