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Foreword

ISO (the Internation& Organizatio for Standardizationand IEC (the Internation& ElectrotechniceCommission) form
the specialize system for worldwide standardizationNationd bodies tha are members of 1SO or IEC participat in the
developnert of Internation& Standard throuch technicd committees establishd by the respectie organizatio to deal
with particula fields of technica activity. 1ISO and IEC technich committees collaborag in fields of mutud interest.
Othe internatond organizatons governmentd and non-goverrmental in liaison with 1ISO and IEC, also take part in the
work.

In the field of information technolog, ISO ard IEC haw establishd a joint technich committee, ISO/IEC JTC-1. Draft
Internpitiond Standard adoptel by the joint technicd committee are circulatal to nationa bodies for voting: Publication
as an Ipternation& Standad requires approva by at leag 75 % of the nationad bodies castirg a vote.

Interngtiond Standad ISO/IEC 13222 was prepare by Joint Technicda Committee ISO/IECJFC 1, Information
technglogy Subcanmittee SC 6, Telecommunicatiaand information exchang betwea systemsin collaboratim with
ITU-T} Theidenticd text is published as ITU-T Reammmendation X.605.

Annex|A formsan integal part of this Internationd Stardard.
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I ntroduction

This Recommendation | International Standard defines a transport service, named Enhanced Communications Transport
Service (ECTS), which provides for a multicast capability and enhanced Quality of Service (QoS). This Recommen-
dation | International Standard defines a wide range of services ranging from unreliable unicast with best-effort QoS to
reliable multicast with guaranteed QoS. In this way, this Recommendation | International Standard is meant to provide
fora unlform and un|ver§al service mterface between transport protocols and apphcatlons of the present and the future
inform ommuni cation
capabilities underneath. Flgure Intro.1 depicts the general archltectural block diagram ShOWI ng how ECTS(relates to
other grotocolsin the transport, application as well as network layers.

ECTP[in Figure Intro. 1 is a protocol which is supposed to support al the services defined by this’/Reeommenglation |
Interngtional Standard. ECTP s (to be) defined in a separate Recommendation | I nternational Standard:

Note that not all the transport protocols shown in Figure Intro. 1 support al the services defiried by ECTS. For e{ample,
TCP provides a best-effort reliable unicast service; UDP supports a best-effort unreliable multicast service. MTP} RMP,
and SRM support reliable multicast but with null QoS. RTP provides means for exchanging synchronization inforimation
but dogs not define mechanisms to provide the synchronization itself.

ECTPJacompanion protocol to ECTS, further will utilize, wherever possible, the.multicast capabilities of the underlying
network infrastructures. For example, in operation in Internet, ECTP-will make extensive use of the mpilticast
capabilities of 1Pv4 and IPv6 and rely on RSVP for QoS provisioning)by network resource reservation. As @nother
example, in operation over intrinsic ATM networks, ECTP will rely onithe ATM capabilities for both multicast and QoS.

1120 Apps Other Group Multimedia Apps VOD Conventional Apps | .......... New Apps
ECTS
HCTP TCP UDP MTP SRM RTP COTP CLTP |  -eeeeeeeees Othdrs

IPv4 / 1Pv6 + RSVP, CLNP

PSDN, PSTN, ISDN, FR, ATM, LAN, - = = = - = = =« = =« c oo oo Others

Apps Applications T0731430-98/d01

Figure Intro. 1 — Architectural block diagram for ECTS

© ISO/IEC 1999 — All rights reserved vii
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -
ENHANCED COMMUNICATIONS TRANSPORT SERVICE DEFINITION

1 Scope

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

a) theprimitive actions and events of the service;
b) the parameter data associated with each primitive action and event;

c) therelationship between, and the valid sequences of, these actions and events.

The sgrvice defined in this Recommendation | International Standard is that, which is provided by the Enhanced
Communications Transport Protocol (in conjunction with the Network Service) and which may be used by any
applicgtion protocol. The service can also be provided by other protocols possibly each supporting a subset|of the
servicgs defined herein.

The primitives specified in this Recommendation | International Standard support a connection-mode servicd and a
connegtionless service. In some cases of connectionless-mode service supporting enhanced communications, |certain
operations may also be necessary prior to the commencement of data transfer, e.g. agreement on quality of service

For the data transfer phase of either connection-mode or connectionless-mode services, there may be a range df data-
orderimg characteristics.

No implication is made in this Recommendation |, International Standard regarding the inclusion or exclusion of |any of
the abgve characteristics given the service primitives specified herein.

2 Normative references

The fdllowing Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Reeemmendation | International Standard. At the time of publication, the editions inglicated
were Valid. All Recommendations and Standards are subject to revision, and parties to agreements based ¢n this
Recommendation | Interhational Standard are encouraged to investigate the possibility of applying the most| recent
editior] of the Recommendations and Standards listed below. Members of IEC and 1SO maintain registers of cyrrently
valid Internationak Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of cyrrently
valid I[TU-T Recommendations.

21 Pdentical Recommendations | | nternational Standards

— ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:198fbrmation technology — Open Systems
Interconnection - Basic Reference Model: The Basic Model.

— ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:198fgrmation technology — Open Systems
Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

— ITU-T Recommendation X.214 (1995) | ISO/IEC 8072:1986rmation technology — Open Systems
Interconnection — Transport service definition.

— ITU-T Recommendation X.641 (1997) | ISO/IEC 13236:19@8rmation technology — Quality of
Service: Framework.

— ITU-T Recommendation X.802 (1995) | ISO/IEC TR 13594:18%¥6rmation technology — Lower layers
security model.

ITU-T Rec. X.605 (1998 E) 1
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3 Definitions

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

3.1 Reference Model definitions

This service definition is based on the concepts developed in the OSI Basic Reference Model (see ITU-T Rec. X.200 |
ISO/IEC 7498-1), and makes use of the following terms defined in it:

a) Transport Layer;
b) Transport Service;
C) transport-service-access-point;

d) transport-service-access-point address,
€) transport-service-data-unit;

f)  Network Layer;

0) Network Service.

3.2 Service definition conventions

This service definition also make use of the following terms defined in ITU-T Rec.X:210 | ISO/IEC 10731, &s they
apply {o the Transport Layer:

a) service-user;

b) service-provider;

c) primitive;
d) request;

€) indication;
f)  response;
g) confirm.

3.3 Quality-of-Service Framework definitions

This spervice definition is compliant with the QoS Framework (see ITU-T Rec. X.641 | ISO/IEC 13236) in|that it
describpes facilities which pertain to the Transport Layer as specified in the relevant clause of the QoS Framework:

a) QoS characteristic;
b) QoS mechanism;

¢) QoS parametér:

34 Enhanced €ommunications Transport Service definitions
For the purposes.of) this Recommendation | International Standard, the following definitions also apply:

34.1 transport connection: A multicast connection established among TS-users for the purpose of trangferring
data. I the Case where there are only two participantsinvolved, it reduces to a peer-to-peer connection.

34.2 enrolled group: A group of TS-users who can participate in a transport connection, which is identified with a
group TSAP address.

34.3 group TSAP address: A TSAP address which maps to a set of individual TSAP addresses of the enrolled
group members. Note that, in general, a TSAP address may be a unicast — or group — address.

344 active group: A group of Transport Service users which maintain the shared state information required to
support the mechanisms of the data transfer phase.

345 active group integrity: A set of conditions concerning the active group which must be true in order for a
transport connection to enter or remain in the transfer state of the data transfer phase.

3.4.6 QoS level of agreement: The level of agreement reached during the QoS negotiation between users and the
provider. It may be best-effort or guaranteed.

2 ITU-T Rec. X.605 (1998 E)
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34.7 ordering: Ordering is concerned with the following two aspects:

i) Inthe case of a single sender, ordering if needed ensures that the data units generated by the sender are
delivered to each receiver in the active group in the same order as they were sent.

ii) In the case of multiple senders, ordering determines the relative sequencing of data received from
multiple senders. The ordering relationship defines the arrangement or interleaving of data from the
multiple senders.

The ordering relationship can be: no, local, partial, causal, or total.

NOTE — When there are only two participants in the active group, local ordering, causal ordering, and total

ordering are the same.
34.8 TC-participant: A TS-user that isamember of the active group participating in a transport connection.
349 TC-owner: A TS-user that owns the right to invite, monitor, and terminate a transport connection.
3.4.10f focal TSuser: A TS-user that intends to transmit on a TC and initiates the QoS negotiation of th¢ 1xN
transp@rt channel relating to the data it transmits and the reception of that data by other TS-users.
3.4.11| sending TS-user: A TS-user that is a member of the active group participating in a transport connectipon and
submits data to the Transport Service provider during the data transfer phase.
3.4.12| receiving TS-user: A TS-user that is a member of the active group participating it a transport connectijon and
receives data from the Transport Service provider during the data transfer phase.
3.4.13| transmit diversity

i)  Homogeneous: Condition wherein all TS-users have agreed tg,a common set of transmit QoS valyes and
so al sending TS-users transmit data at the same rate.

ii) Heterogeneous: Condition wherein different sending TS-users may transmit data at different rates.

3.4.14| receivediversity

i) Recelivers-wide: Condition wherein al receiving-TS-users receive the data of a given sending TS{user at
the same QoS value.

In the case of a simplex TC, this ternt*is synonymous with "connection-wide" defined in tHe QoS
Framework.

ii) Recelver-selected: Condition wherein different receivers may receive the data of the same gending
TSuser at different QoS values not better than the transmit QoS. It is out of the scope pf this
Recommendation | International Standard how it can be made possible, through some facilitiIS and
mechanisms within the-T'S-provider, that data of a given QoS may be delivered at different QoS valjues.

3.4.15| transmit concurrency.

i) Controlled: Cendition wherein only senders with a token may transmit data. The maximum number of
such sendersis specified by Ntok.

ii)  Uncontrelled: Condition wherein all senders may transmit data concurrently.

3.4.16| Channel! A 1xN simplex data flow within atransport connection.
4 —Abbrewatens

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

AGI Active Group Integrity

CHQ Controlled Highest Quality

ECTP  Enhanced Communications Transport Protocol
ECTS Enhanced Communications Transport Service
LQA Lowest Quality Acceptable

NSAP  Network-service-access-point

OA Owner Arbitration

ITU-T Rec. X.605 (1998 E) 3
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OSIE  Open Systems | nterconnection Environment
oT Operating Target

QoS Quality of Service

SWA  Step-wise Arbitration

TC Transport Connection

TPDU  Transport-protocol-data-unit

TS Transport Service

TSAP  Transport-service-access-point

TSDU  Transport-service-data-unit

5

51

This sgrvice definition uses the descriptive conventions given in ITU-T Rec. X.210 | ISO/IEC.10731.

52
The a\

indicafes that the primitive labelling the column in which it falls may carry thegparameter labelling the row in w

falls.

Some entries are further qualified by items in brackets. These may be:

53
Thefo

6

The T
conce|

Conventions

General conventions

Parameters

ailable parameters for each group of primitives are set out in tables in clauses 12 to 22. Each "X’ in the

a) indicationsthat the parameter is optional in some way:
(V) indicating that the inclusion of the parameter-is-a choice made by the user;
b) parameter specific constraints:
(=) indicating that the value supplied in agvindication or confirmation primitive is always identical

tables
hich it

to that

supplied in the respective previous regquest or response primitive issued at the peer service access pgint.

Notations

lowing notations are used in this Recommendation | International Standard to denote some numerical quantities:

a Nmax:  The maximlm number of members that can be allowed in the active group.
b) Nact:  Theactual number of membersin the active group.
c¢) Ntok:  Themaximum number of members that can transmit data concurrently.

Overviéwand general characteristics

ansparttService provides for the transparent transfer of data among TS-users. It relieves the TS-users from any

h about the detailed way in which supporting communications media are utilized to achieve this transfer.

The T

anshort-Sensdcanrovidaes for tha fallaowing-
SHSPOH—ERACEe-PHEVHEESTHOIREe+EHHOWAHG:

a) QoSselection:

The Transport Layer is required to optimize the use of available communications resources to provide the
QoS required by communicating TS-users at the minimum cost. QoS requirements are specified through

the selection of values for QoS parameters.
b) Independence of underlying communications resources:

The Transport Service hides from TS-users the difference in the QoS provided by the Network Service.
This difference in QoS arises from the use of avariety of communications media by the Network Layer to

provide the Network Service.
¢) End-to-end significance:
The Transport Service provides for the transfer of data among TS-usersin end systems.

ITU-T Rec. X.605 (1998 E)
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d) Transparency of transferred information:

The Transport Service provides for the transparent transfer of octet-aligned TS-user data and/or control
information. It neither restricts the content, format, or coding of the information, nor does it ever need to

interpret its structure or meaning.

€) TSuser addressing:

The Transport Service utilizes a system of addressing which is mapped into the addressing scheme of the
supporting Network Service. Transport addresses can be used by TS-users to refer unambiguously to

TSAPs.
f)  AGI monitor:

=1 - — 1 . e . ") At L e " ] . -
ITIE TTAISPUUIT LAyl 1Tidy U TSYUITEU LU TTIONTUN e AT Ul T o-USEl S PaltilipallTiy e allive U

connection. AGI is specified through the selection of values for AGI parameters.

Features of the Enhanced Communications Transport Service

provides the following features to the TS-user:

a) Themeansfor a TC-owner to create a TC with other TS-users of the same'enrolled group for the
of exchanging TSDUs. Only one TC may exist among the TS-users of a given enrolled group. Son
agreements may have been determined during enrolment. Refinement_of some of these QoS agre
may occur during the create operation and others may be initially determined at that time.

b) The means for a TS-user to join an existing TC under the“eonstraints of QoS, AGI, and other
conditions. Further QoS refinements may be made as part©f the join operation.

¢) Themeans of transferring TSDUs on a TC under theiconstraints imposed by QoS. The transfer of T
is transparent, in that the boundaries of TSDUs and, the contents of TSDUs are preserved unchan
the Transport Service and that there are no congtraints on the TSDU content imposed by the Tr
Service. It may or may not be known whethertany or al of the potential receivers receive the TSDU

d) The means of transferring TSDUs with ne QoS imposed except, optionally, transit delay. The trar
TSDUs is transparent in that no constraints on the TSDU content are imposed by ECTS and the ¢

receiversreceive the TSDUs.
€) Themeansfor aTS-user to leave a TC unconditionally and/or under the constraints of AGI and Qo!

f)  Themeansfor a TC-owner unconditionally and therefore destructively to terminate a TC.

Model of the-Enhanced Communications Transport Service

Typesof Transport Connection

Figurgl1 givesthe three types of TC considered in ECTS. They are:

ANSport

urpose
e QoS
ements

control

SDUs
ged by
bnsport
S.

sfer of
bntents

of TSDUs are preserved unchanged-by ECTS. It may not be known whether any or al of the potential

192)

b) Duplex TC, wherein one TC-participant, called TC-owner, can both send to and receive from all
whereas all other TC-participants can receive only from and send only to the TC-owner.
send/receive among the TC-participants other than the TC-owner is not possible.

nly.

others
Hence,

¢) N-plex TC, wherein any TC-participant is a sender as well asareceiver. At any moment, anyone can send

something, and, if someone does so, all others may receiveit.

The three basic types of TC defined here are thought to cover al the other types as degenerate cases. For example, a
unicast simplex TC is a degenerate case of the simplex TC. A unicast duplex (peer-to-peer) TC is a degenerate case of
the N-plex TC. An M xN TC wherein M of the total N members are send-and-receive participants while the rest are
receive-only can be modelled as a degenerate of the N-plex TC; some members may announce their intention not to send
any data as part of QoS negotiation.

ITU-T Rec. X.605 (1998 E)
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O

O O
«— /
\
O O
a) Simplex TC b) Duplex TC c) N-plex TC

T0731440-98/d02

Figure 1 — Types of Transport Connections

8.2

An enfolled group may be involved in only one TC. Figure 2 gives an example of a TC for an enroHed group.
e, the enrolled group consists of six TS-users A to F. The group is identified by a group £SAP address p

examp
tothe

In the
active

The T
identif

Model of Transport Connection

['SAPs of the group members A to F.

proup for TC. TS-users D and F are not involved in any TC.

ed by the TSAP address of the TS-user participating in the active group.

TS-user B TS-user'C
TS-user A TS-user D
TC
TS-user F TS-user E

T0731450-98/d03
O TSAP (Transport-service-access-point)

TC Transport Connection

9

Figure 2 — An example of a TC for an enrolled group

C is identified by the group TSAP address which is unique within the scope.ef OSIE. Each terminal of 3

In this
Dinting

Example, TS-users A, B, C, and E areinvolved in asimplex TC, wherein A is the owner; they are said to farm the

A TC is

Transport Connection characteristics

The TC characteristics consist of AGI and QoS. While QoS may be changed through negotiation in TC establishments,
AGI is apredefined requisite for a TC and is not for negotiation. Therefore, AGI may be irrelevant for some primitives,
i.e. response and confirm, where the AGI might be of anull value or even absent.

9.1

Active group integrity

The active group integrity specifies conditions on the active group membership of a TC. The following is the AGI
conditions identified and defined in this Recommendation | International Standard. Inclusion of other AGI conditionsis
for further study.

ITU-T Rec. X.605 (1998 E)
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9.1.1 AGI palicy

a Soft: Policy for which the TC is to be suspended when the AGI is violated. The TC is to be restored
when the AGI isrecovered.

b) Hard: Policy for which the TC isto be terminated when the AGI is violated.

9.1.2 Population

The AGI population characteristic for a TC can be one or more of the following.

a) Mandatory: Condition that specifies the selected enrolled group members required to be present in the
active group.
b) Minimum: Condition that specifies the minimum number of enrolled group members required to be

nrecontin-tha activia oo s
FeSCHTTT Tt ooty Cgroap:

P

¢) Quorum: Condition wherein the magjority of enrolled group members are required to be presenrl in the
active group.

d) Maximum: Condition that specifies, Nmax, the maximum number of members that can-be alowed in the
active group.

€) Atomic: Condition wherein all of enrolled group members are required to be present in the active grpup.

9.1.3 TC type

The type digible for agroup will be one of the following:

a) Simplex TC;
b) Duplex TC;
¢) N-plex TC.

9.14 Transmit diversity

The trgnsmit diversity eigible for agroup will be one of the follawing:
a) Homogeneous,

b) Heterogeneous.

9.15 Receive diversity

The repeive diversity eligible for agroup will_be one of the following:
a) Receivers-wide;
b) Receiver-selected.

9.1.6 Transmit concurrency

The transmit concurrency. €ligible for a group will be one of the following:
a) Contrélfed,

b) Uhcontrolled.

NOTE — In the controlled mode of transmit concurrerdigk is less tharNmax; Ntok < Nmax. When Ntok
equalsNmax, the case reduces to the uncontrolled mode.

9.2 Quality of service

The term Quality of Service (QoS) refers to certain characteristics of a TC that are managed by the TS-users and the
TS-provider. They are:

— throughput, transit delay and transit delay jitter, which are classed as TC performance characteristics;
— corrupted TSDU error rate and lost TSDU error rate, which are classed as TC reliability characteristics;
— TC ordering;

—  TC protection;

— TC precedence.

Definitions of these characteristics are given in 10.1.

ITU-T Rec. X.605 (1998 E) 7
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Vaues for some or al of these characteristics may be agreed before the TC is operated. The nature of QoS agreements
and the means by which they can be reached are specified in 10.2. The phases of establishment of a TC during which
values for the various characteristics may be agreed and possibly subsequently refined are specified in 10.3.

Once agreed, QoS values apply for the duration of a TC. In some cases, different TS-users may operate with different
values of QoS.

10 Quality of servicefor Transport Connections

101 QoS classification

The Qf

Table 1 — Classification of the QoS characteristics

Characteristic group Characteristic QoS values agreed or imposed
TC pgrformance Throughput CHQ throughput value
Operating target throughput value
L QA throughput value
Transit delay Operating target transitdelay value
LQA transit delay-vaue
Transit delay jitter Operating targét transit delay jitter value
LQA transit delay jitter value
TC refiability Corrupted TSDU error rate LQA-corrupted TSDU error rate value
Lost TSDU error rate LQA lost TSDU error rate value
TC orpering TC ordering No ordering
Local ordering
Causal ordering

Partial ordering
Total ordering

Miscdllaneous TC protection Local matter according to the security policy in force
See10.1.4.1.
TC precedence Imposition of:

— the order in which TCs are to have their QoS
degraded; or

— the order in which TCs are to be broken to recover
resources.

10.1.] TC performance

10.1.2.1~" Throughput

Throughput in general is a property of a channel between a pair of users which quantifies the rate of successful transfer
of user data through the channel. It is defined in the QoS Framework (ITU-T Rec. X.641 | ISO/IEC 13236) asthe rate of
user data output from a channel averaged over atimeinterval t.

If the channel is loss-free, the rate of data output will be the same as the rate of data input, when averaged over
appropriate periods. If the channel can lose data — for example if it includes a data-discarding filter — the rate of data
output may be significantly less than the rate of data input.

In ECTS, throughput may need to be negotiated for a number of reasons, for example:
— to determine the maximum rate at which a transmitter should operate;
— to ensure that enough capacity is made available in the provider and in receiving TS-users;

— to set up an appropriate flow control regime.

8 ITU-T Rec. X.605 (1998 E)
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Throughput, or equivalently transmit rate is defined for a TS-user and a given TC in terms of a sequence of at least two
TSDUs in T-DATA request primitives. Given such a sequence of n TSDUs, where n is greater than or equal to 2, the
transmit rate is defined to be the number of TS-user data octets contained in the last n-1 TSDUs divided by the time
between the first and last T-DATA requests in the sequence.

10.1.1.2 Transit delay

Transit delay is defined as the time elapsed between the occurrence of a T-DATA request primitive at a TSAP and the
occurrences of the corresponding T-DATA indication primitives at the receiving TSAP. The requirement for transit
delay in one direction of transmission may be different from the requirement for transit delay in the reverse direction.

10.1.1.3 Transit delay jitter

Transit delay jitter is defined between a pair of users, and for each direction of transmission, as the difference between
the lorjgest and the shortest transit delays in the lifetime of the TC.

10.1.2| TCréliability
For eath TC, the TC reliability is defined as the combination of a TSDU corruption policy and a TSDUoss policy.
The T$DU loss policy is specified qualitatively by selecting one of two options:

a) lossesof TSDUs are not accepted;

b) lossesof TSDUs are accepted but indicated.

The T$DU corruption policy is specified qualitatively by selecting one of two options.
a) corruption of contentsin TSDUs are not accepted;

b) corruption of contentsin TSDUSs are accepted but indicated.:

The four possible combinations result in four different TC reliability pelicies as follows:
a) losdessand error-free;

b) losdessand corrupted;

¢) lossy and error-free;

d) lossy and corrupted.

Table 2 shows the four TC reliability policies and-the associated meaningful error rates.

Table 2 — The four TC reliability policies and the corresponding meaningful error rates

TC reliability policy L oss policy
L osses not accepted L osses accepted but indicgted
Corruption‘not Lossless and error-free Lossy and error-free
C . accepted (Lost TSDU error rate)
orruption
policy Corruption accepted Lossless and corrupted Lossy and corrupted
but indicated (Corrupted TSDU error rate) (Corrupted TSDU error rate)
(Lost TSDU error rate)

The TC reliability policies are negotiated among the TS-users only.

If neither losses nor corruption of contents are accepted on a TC, the TS-provider has to preserve unchanged the
boundaries and the contents of all submitted TSDUs. That is, any TSDU delivered to the receiving TS-user via a
T-DATA indication primitive shall have the same number of octets and the same value for each octet as the TSDU
received from the sending TS-user in the corresponding T-DATA request primitive.

If corruption of contents is accepted, then any TSDU delivered to the receiving TS-users via a T-DATA indication
primitive shall still have the same number of octets as the TSDU submitted by the sending TS-user in the corresponding
T-DATA request primitive, but the values of some octets may have been altered by the TS-provider. The corruption of
contents is to be indicated by the status parameter value in the T-DATA indication primitive.

If losses are accepted, then, for any lost or corrupted TSDU submitted by the sending TS-user, a zero-length TSDU is
delivered to the receiving TS-user with indication by the status parameter in the T-DATA indication primitive.

ITU-T Rec. X.605 (1998 E) 9
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The TC reliability policies are implemented by managing the QoS characteristics, corrupted TSDU error rate and lost
TSDU error rate.

10.1.2.1 Corrupted TSDU error rate

The corrupted TSDU error rate is defined as the ratio of total number of TSDUs delivered to the receiving TS-user, with
their contents corrupted, to the total number of TSDUs submitted by the sending TS-user to the TS-provider during a
defined period.

The corrupted TSDU error rate is negotiated among the TS-users only.
10.1.2.2 Lost TSDU error rate

The lost TSDU error rate is defined as the ratio of the total number of zero-length TSDUSs delivered to the receiving
TS-usgr to the total number of TSDUSs submitted by the sending TS-user to the TS-provider during a defined peridd.

Thelogt TSDU error rate is negotiated among the TS-users only.

10.1.3| TC ordering

TC ordering is concerned with the following two aspects:
a) how TSDUs of asending TS-user are presented to the receiving TS-users;
b) how areceiving TS-user gets TSDUs from the sender(s).

In the fase of asingle sending TS-user, ordering if needed ensures that the TSDUs.geherated by the sending TS-User are
deliveled to each receiving TS-user in the active group in the same order as they were sent. In the case of multiple
sending TS-users, ordering determines the relative sequencing of TSDU received from multiple sending TS-users. The
orderimg relationship defines the arrangement or interleaving of TSDU from the multiple sending TS-users. The ofdering
relationship can be: no, local, causal, partia, or total. Note that when thére are only two participants in the active|group,
local grdering, causal ordering, and total ordering are the same.

NQTE — In Annex A, the ordering relationship is described in detail:

10.1.3]1 Noordering

TS-prqvider does not guarantee any relationship between TSDUs sent from a single sending TS-user or from npultiple
sending TS-users.

NQTE 1 — Even though the ordering of TSDUs-is not guaranteed, the ordering of TPDUs belonging to the same TSDU is to be
gugranteed.

NQTE 2 — Selection of no ordering can be-used to absorb the Application Level Framing (ALF) feature of the Intgrnet.

10.1.32 Local ordering

The TEDUSs, generated by a particular sending TS-user, are delivered to all of the receiving TS-users in the samg order
in whith they were generated.\Local ordering does not establish any ordering relationship among TSDUs genergted by
differgnt sending TS-users:

10.1.3]3 Partial ordering

The TEDUs, geqerated by all sending TS-users, are delivered to each receiving TS-user according to an afbitrary
orderi

If the TSDUs are ordered according to arule apphcable to all receiving TSusers then each receiving TSuser receives
the TSBY arule
determined by each receivi ng TS-user, then each receiving TSuser may receive the TSDUs in dlfferent orders

10.1.3.4 Causal ordering

The causal ordering orders the TSDUs generated by all sending TS-users according to the causal dependence
relationship among the sending events. A causa dependence relationship is established between two sending events,
A and B, if the following applies:

a) A happens before B if A and B are sending events generated by the same sending TS-user and A is sent
before B;

b) A happens before B if A and B are sending events generated by two different sending TS-users and the
TSDUs generated by the event A by one sending TS-user is received by the other sending TS-user before
it generates the event B.
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A causal dependence relationship is established among more than two sending events if it can be established that
A happens before B and that B happens before C, and it therefore follows that A happens before C. A causal dependence
relationship cannot be established between the two sending events A and C if there is no possibility to establish that
A happens before B and that B happens before C.

10.1.3.5 Total ordering

The TSDUSs, generated by all sending TS-users, are delivered to each receiving TS-user in the same order. Every
receiving TS-user sees all TSDUs from all sending TS-users in exactly the same order.

10.1.4 Miscellaneous

10.1.4.1 TC protection

Protection QoS is the degree to which the TS-provider attempts to counter security threats to the Transport Service using
Securify Services applied to the Transport, Network, Data Link or Physical Layers. The handling of proteetign QoS
paramgtersisaloca matter controlled according to the security policy in force.

NQTE - For further information on the provision of security in the lower layers and the handling.of pfotection |QoS, see ITU-T
Reg. X.802 | ISO/IEC TR 13594.

10.1.4)2 TC precedence

The TIC precedence characteristic specifies the relationship between TCs. This characteristic specifies the felative
importgnce of a TC with respect to:

a) theorder in which TCs are to have their QoS degraded, if necessary;.and

b) theorder in which TCs are to be broken to recover resourcesqif<necessary.

This dharacteristic only has meaning in the context of some management entity or structure able to judge felative
importiance. The number of precedence levelsislimited.

10.2 L evels of QoS agreement

10.2.1| Best effort level

For egch QoS value negotiated at the best effortlevel of agreement, there is no guarantee that it will be maintained
throughout the lifetime of the TC.

10.2.2| Guaranteed level

Guaranteed levels of agreement apply to QoS limits. The TS-provider monitors the achieved QoS. If it determines that it
cannotl maintain the QoS within the agreed limit, it will either:

a) pause the service-(by issuing a T-PAUSE indication primitive), if the condition is judged to be transient;
or

b) removeaTS-user (by issuing a T-LEAVE indication primitive); or
c) terminatethe TC (by issuing a T-TERMINATE indication primitive).

However, in\reaching the guaranteed level of agreement, the parties undertake to provide the agreed QoS, for ekample
by dedicating resources to the TC, barring the occurrence of rare events such as equipment failure.

10.3 QoS negotiation mechanisms

For the negotiation of the ECTS QoS characteristics, two procedures are defined, namely the Owner Arbitration (OA)
and Step-wise Arbitration (SWA) procedures. The QoS negotiation capabilities and mechanisms supported by these
procedures are different.

10.3.1 Generic QoS negotiation

1) The focal TS-user proposes a LQA value LQAO0, a CHQ vaue CHQo, and an OT value OTo, where
LQA0 <OTo < CHQo.

2) The TS-provider may refuse the request if it knows it cannot be met, i.e. if it cannot support at least
LQAo.
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If the TS-provider does not refuse the request, but cannot operate over the full range proposed

by the

focal TS-user, it may determine a new reduced CHQ value CHQI’ for each responding TS-user Ri
individually. (It is also possible that the TS-provider may choose to operate internally at a higher quality,
but it does not signa this fact to the responding TS-user.) CHQi’ shall not be worse than the

focal-TS-user-proposed OTo; otherwise, the TS-user should leave the TC.
The TS-provider may not ater the LQA and OT values.

Thus LQA0 < OTo < CHQI' < CHQo for all i.

LQAO, OTo, and the new CHQI’ are supplied to each responding TS-user Ri.

3) Each responding TS-user may refuse the request. If it accepts, it may increase the LQA to a new value
LQAI’, decrease the CHQ to a new value CHQI", and change the OT to a new value OTi’. OTi’ may be

If the
If the
each 1

respon
Them
10.3.2
TheO

as desgribed in 10.3.1 withthe TC-owner as the focal TS-user:

:U\IVCl Ul hlyhu th(]l T thC TC UVVTITH 'JI Upuacu: CTU
Thus, LQAO < LQAI’ < OTi’ < CHQI" < CHQI’ < CHQo for all i.
The new values LQAI’, CHQI", and OTi’ are returned to the TS-provider.

4) The TS-provider examines the values returned from each responding TS-user and. determines LQ
=max LQAI’, CHQ"min = min CHQI", and OT'max = max OTi'. It is a requirement’for a feasible
that LQA’'max < CHQ"min. In the case of the guaranteed level of agreement, responding TS-uss
need to be removed until this constraint is satisfied.

If afeasible region exists, the TS-provider selects the values LQA,CHQ, and OT such that L{

to OT max.

If afeasible region does not exist, selection of LQA, CHQ, )and OT are abandoned. In the cass
guaranteed level of agreement, this resultsin failure of the‘€onnection establishment.

5) The selected values LQA, CHQ, and OT are returnedite'the focal TS-user and to all responding T9
They are the "agreed" values. Except in the caséof the best-effort level of agreement, this me
requirements of all TS-users since:

LQAO<LQAI'<LQA'max< LQA < OT:<«CHQ < CHQ"min < CHQI" < CHQIi’ < CHQo for all i.

eceive mode is "receivers-wide", the "agreed*val ues are al so the receive QoS values of all the receiving TS
eceive mode is "receiver-selected”, athough-the focal TS-user transmits data according to the agreed QoS
S-user may receive the data according:to the QoS values it has returned to the TS-provider in its p
e,

bchanism isillustrated in Figure 3.
OA QoS negotiation

A\ QOS negotiation appliesto all three types of TC, i.e. simplex, duplex, and N-plex, and the procedure isth

géneric QoS negotiation procedure of 10.3.1 for the whole TC;
2) \Vevery TS-user responds to the T-CREATE indication it receives with a T-CREATE response,

A’max
region
r's may

A’max

<LQA <OT <CHQ < CHQ"min. Typically, LQA will be close to,L. QA'max, CHQ to CHQ"min, and OT

of the

b-USer's.,
cts the

b-USer'sS.
values,
evious

e same

1) the T€*owner issues a T-CREATE request, multicast, containing a QoS proposal, thus initiating the

which

contains a set of responses to the QoS proposals made by the TC-owner;

3) the provider performs an arbitration of the QoS;

4) the provider issues T-CREATE confirm primitives containing the results of the arbitration, with AGI for

the whole connection, to all TS-users.

From the point of view of QoS, the QA procedure allows the whole 1 x N QoS negotiations to be initiated and arbitrated
altogether, following the sequence:

12

—  proposal;
—  provider modification;
—  response;

— arbitration (local to the TC-owner).

ITU-T Rec. X.605 (1998 E)


https://standardsiso.com/api/?name=9e42842a7f073b06140ddb1f702c4caa

ISO/IEC 13252 : 1999 (E)

A TC by an OA establishment is said to be homogenous, implying that al TS-users have agreed to a common set of
transmit QoS values and so all sending TS-users transmit data at the same rate. It holds for al sending TS-users in the

active

group that:
ThroughputMin

ThroughputMax

ThroughputOperating

LQA -
CHQ -
oT -

minimum transmit rate;

maximum transmit rate;

operating target transmit rate.

The non-TC-owners of a simplex or a duplex TC receive data from only one TS-user, i.e. the TC-owner. It holds for
them that:

The T
which
implic

Note,
resou
users

In the
less th

ReceiveRateMin = LOA — __minimum receive rate:
ReceiveRateMax = CHQ — maximum receive rate;
ReceiveRateExpected= OT — expected receive rate.

ReceiveRateMin

ReceiveRateMax

an the ones given here.

ReceiveRateExpected=

Ntok x LQA —
Ntok x CHQ -

Ntok x OT

C-owner of a duplex TC and all the TS-users of a N-plex TC receive data frommultiple sendi
the maximum number is, by definitiddtok. Then, selection of the transmit rate as above has the cgnsequence of
tly announcing their receive capability such that:

minimum aggregate receive\rate;

maximum aggregate, receive rate;

— expected aggregate receive rate.

in the case dflact (the number of members present in the active group), being leshittiamne. Nact <
ce of at leashN{ok — Nact) x CHQ per host or provider isdeft'unused. This is a slack reserve for la

case of a receiver-selected receive mode, ReceiveRateMin, ReceiveRateMax, and ReceiveRat

ng TS-users, of

Ntok, a
e joining TS-

cExpected may be

Focal TS-user TS-provider Responding TS-users TS-provider All TS-users
CHQo

W cHO

OTo @ —— OT

LQAO @ LQA

Arb  Arbitration

R

Figure 3 — Generic QoS negotiation
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10.3.3

SWA QoS negotiation

The SWA QoS negotiation applies only to two of the TC types, duplex and N-plex and the procedure is the same as
described in 10.3.1 with aprior invitation by the TC-owner;

From

1) the TC-owner issuesa T-INVITE request, multicast, containing the TC-characteristics;

2) every prospective focal TS-user responds to the T-INVITE indication by issuing a T-JOIN request, thus
individually initiating the generic QoS negotiation procedure of 10.3.1 for its 1xN simplex channel of

the TC;

3) every TS-user responds to each T-JOIN indication it receives with a T-JOIN response, which contains a
set of responses to the QoS proposals made by the focal TS-user that issued the corresponding T-JOIN

request;

4) the I S-provider performs an arbitration of the QoS Tor each 1 X N;

5) the TS-provider issues T-JOIN confirm primitives containing the results of the arbitration faorythe r
1x N, with AGI for the whole connection, to all TS-users.

arbitrated independently, following the sequence:

ATC

The n

—  proposal;
—  provider modification;
—  response;

— arbitration (local to focal TS-user).

Bl evant

he point of view of QoS, the SWA procedure alows the individual 1xN QoS negotiations te be initiated and

nem that:

py an SWA establishment is said to be heterogeneous, implying)that different sending TS-users pay transmit data
at different rates. It holds for each TS-user in the active group that:
ThroughputMin = LQAI — minimum transmit rate;
ThroughputMax = CHQi - maximumtransmit rate;
ThroughputOperating =  OTi — operating target transmit rate.
bn-TC-owners of a duplex TC receive data from only one TS-user, i.e. the TC-owner. It holds for t
ReceiveRateMin = LQAo - minimum rate of the TC-owner;
ReceiveRateMax = CHQo0,~ — maximum rate of the TC-owner;
ReceiveRateExpected= _OTo — expected rate of the TC-owner.

The T
which

In the
less th

C-owner of a duplex TCrand all the TS-users of a N-plex TC receive data from multiple sendi
the maximum number;s, by definitiodtok. Then, it holds for them that:

ReceiveRateMin Sum {LQAj; j=1,Ntok} — minimum receive rate;
ReceiveRateMax = Sum {CHQj; F1,Ntok} — maximum receive rate;

ReceiveRateExpected=  Sum {OTj; =1,Ntok} — expected receive rate.

case.of.a receiver-selected receive mode, ReceiveRateMin, ReceiveRateMax, and ReceiveRat
anthe ones given in this Recommendation | International Standard.

ng TS-users, of

pEXxpected may be

10.34

consderations

A zero throughput value in a response primitive is used to announce that the TS-user may want to participate in the TC
simply as a receive-only user. Note that an intention of no participation at all is signalled by a T-LEAVE request
primitive.

10.3.4.

1 Constraints applicableto specific QoS characteristics

This Recommendation | International Standard places the following constraints on how QoS agreements are reached:

14

1) Corrupted TSDU error rate and lost TSDU error rate are negotiated between TS-users only, i.e. using a

restricted form of the mechanisms defined above in which the TS-provider plays no part.

2) TC ordering is not subject to imposition or negotiation during CREATE or JOIN operations. See 10.1.3

for further information.
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3) TC protection is determined by security policy, and is not covered by this subclause.

4) TC precedenceis determined by a management policy. It may be imposed, but not negotiated.

2 QoS parametersof ECTS service primitives

This subclause identifies the general set of QoS parameters used in ECTS service primitives in order to impose or
negotiate QoS agreements. Not all need be present in all cases: the exact set required is determined by the types of
agreement on QoSit is desired to reach and the specifications of the foregoing negotiation rules.

For each QoS characteristic, other than TC-protection, the following parameters may be present in T-CREATE and
T-JOIN service primitives:

— __imposition or negotiation;

104

There
otherg

Rules
those
phase

— type of value negotiated, i.e. operating target, LQA limit, CHQ limit;
— type of agreement required, i.e. best efforts or guaranteed,;
— negotiation type, i.e. receivers-wide/receiver-selected;

— values as defined in the negotiation mechanism employed.

Phases of QoS agreement

(namely join and leave) apply to individual TS-users. The phases are:

prepared;
— the creation phase, during which the TC is explicitly created;
— the data transmission phase, during which data are exchanged;
— the join phase, during which new TS-users join the TC;
— the leave phase, during which someTS-users leave the TC;

— the termination phase, at which the TC is terminated.

may exist as to which parties may create and/or terminate such connections and therefore disti
parties which may only join @nd leave Transport Connections created by others. These rules t
s at which various QoS agreements may be reached.

For sq

For o
the ty
for a

place
attem
then t

into aly given group. The.ardering characteristic is therefore determined by the end of the enrolment ph

me characteristics, such as ordering, only those parties capable of providing the necessary functi

er characteristics, the phase at which they may be agreed depends on whether negotiation is tg

alue (opeérating target, LQA or CHQ) associated with a given QoS characteristic, then that nego
during the enrolment phase or the creation phase, and the agreed value will then be imposed upd
hts 40 join the TC later. On the other hand, if the value is to be imposed or negotiated on a receiv
né-agreement may be reached during the enrolment phase, the creation phase or the join phase.

are several partly overlapping phases related to the operation of a TC. Some of them apply to the TC as a whole,

— the enrolment phase, during which the enrolment~group is established and conditiops for TCs are

nguish them from
nus determine the

on can be enrolled
ase.

take place and ot

pe of negotiation, e.g. receivers-wide or receiver-selected, that is required. If receivers-wide negoliation is required

tiation must take
n any TS-user tha
er-selected basis,

Agreements reached during the enrolment phase may be on a specific value, or on a range of acceptable values. In the
latter case, the agreement may be refined by selection of a specific value within the range during the creation phase or

the joi

n phase.

NOTE — The means by which agreements may be reached during the enrolment phase are beyond the scope of this Recommen-
dation | International Standard.

Security or management policies may place further constraints on the phases at which QoS agreements may be reached.

In addition to specifying particular values or range constraints that apply to particular QoS characteristics at various
phases, it is also possible to define those default values which will apply in the absence of any specification in a
T-primitive. This service definition does not specify any particular default values, nor the means by which they may be
established. Other specifications may specify particular defaults to be used in particular environments.

ITU-T Rec. X.605 (1998 E)
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Table 3 lists QoS characteristics and indicates in which phases of a TC their values may be negotiated.

Table 3 — Classification of the QoS characteristics by phase usage

Characteristic Enrol use Create use Join use

Throughput R,V \% SV

Transit delay R,V V SV

Transit delay jitter R,V \% SV

Corrupted TSDU error rate R,V \Y SV

Lost FSDUemorTate RV \Y SV

TC oxdering \% N N

TC pyotection SP SP SP

TC ptecedence | | I

R A range of values may be agreed

V  |A specific value may be negotiated

SV |A specific value may be negotiated or imposed
SP | Determined by the security policy in force

I Imposed

N Not subject to further agreement, already known

11 Enhanced Communications Transport Sexvice primitives and parameters

11.1 Definitions

Table ¢ defines the service primitives and the associated parameters which are used in ECTS. Detailed descriptjons of
these grimitives are given in clauses 12 to 22

NQTE — Although the TC characteristics normally consist of AGI and QoS, the AGI might be of a null value or ejen absent in TC
chgracteristics parameters of respense and confirm primitives.

11.2 Sequence of primitivesat a TSAP

This stibclause defines the-constraints on the sequences in which the primitives defined in clauses 12 to 22 may| occur.
The cgnstraints deterfine the order in which primitives may occur, but do not fully specify when they may occur| Other
constrgints, such as\flow control of data, will affect the ability of a TS-user or a TS-provider to issue a primitivg at any
particylar time,

The possible overall sequences of primitives at a TSAP are defined in the state transition diagrams, Figures 4 to 6. In the
diagrams:

a) aprimitive which is not shown as resulting in a transition (from one state to the same state, or from one
state to a different state) is not permitted in that state;

b) the Idle state reflects the absence of a relationship between the TS-user and the TC. It is the initial and
final state of any sequence, and upon returning to this state, the TS-user may not participatein the TC;

c) the use of a state transition diagram to describe the allowable sequences of service primitives does not
impose any requirements or constraints on the internal organization of any implementations of the
Transport Service.
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Table 4 — Enhanced Communications Transport Service primitives

Service Primitive Parameters
TC creation T-CREATE request Called address, Calling address, TC-characteristics, TS-user data
T-CREATE indication Called address, Calling address, TC-characteristics, TS-user data
T-CREATE response Responding address, TC-characteristics, TS-user data
T-CREATE confirm Responding address, TC-characteristics, TS-user data
TCinvitation T-INVITE request Called address, Calling address, TC-characteristics, TS-user data
T-INVITE indication Called address, Calling address, TC-characteristics, TS-user data
TCjoin T-JOIN request Called address, Calling address, TC-characteristics, TS-user data
T-JOIN indication Called address, Calling address, TC-characteristics, TS-user data
T-JOIN response Responding address, TC-characteristics, TS-user data
T=JOMNTonfirm RESPOMMIMyaddress, TCTharecteristics, TS usey data |
Data fransfer T-DATA request TS-user data
T-DATA indication Calling address, Status, TS-user data
T-UNITDATA request Called address, Calling address, TC-characteristics, TS-user data
T-UNITDATA indication Called address, Calling address, TC-characteristics, Status, TS-user data
Pauss T-PAUSE indication Reason
Resurhe T-RESUME indication Reason
Report T-REPORT indication Reason
TC lepve T-LEAVE request Called address, Calling address, TS-user data
T-LEAVE indication Called address, Reason
TC T-TERMINATE request TS-user data
termifation T-TERMINATE indication Reason, TS-user data
TC-ownership | T-OWNER request Called address, Calling address, FSfuser data
T-OWNER indication Called address, Calling address, TS-user data
T-OWNER response Responding address, TS-user data
T-OWNER confirm Responding address, TS-uset data
Token give T-GIVE request Called address, Calling-address, TS-user data
T-GIVE indication Called address, Calling address, TS-user data
T-GIVE response Responding address; TS-user data
T-GIVE confirm Responding address, TS-user data
Token get T-GET request Called address, Calling address, TS-user data
T-GET indication Called.address, Calling address, TS-user data
T-GET response Responding address, TS-user data

T-GET confirm

Responding address, TS-user data
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(with group Pending Join
address) T-LEAVE req \ Pending

T-LEAVE req

T-LEAVE ind
T-CREATE req T-JOIN req

T-JOIN res
T-LEAVE req

T-REPORT ind T-LEAVE req

T-LEAVE ind

T-JOIN res
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Join
Response
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Outgoing
Create
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Incoming Join
processing 1

Outgoing Join
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A
T-JOIN ind
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Transfer n
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T-CREATE con
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T-JOIN con

) A 9
'?o
« T-PAUSEind % T-JOINind _ _
Data Transfer |« [ Data Transfer) '[ Incoming Join
Suspended » Read < rocessing 2
P T-RESUME ind et T-JOIN res P g
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T-REPORT ind
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T-DATATeq
@ T-DATA'ind

T-REPORT ind

T=INVITE req
@ T-DATA req

T-DATA ind
T-REPORT ind

Pending Pending

T-GIVE ind

Returned
Pending

tj T0731470-98/d05

NOTE — T-TERMINATE request and/or indication may occur at any states, except the idle states,
which then will lead to the Idle state. All states except the Data Transfer Suspended include a self-loop
branch due to T-UNITDATA request and T-UNITDATA indication; these primitives may occur at such
states without causing transition to other states.

Figure 4 — State transition diagram of a TC-owner
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T=DATA req
T2DATA ind Token Return
T-REPORT ind Pending

>y T-DATATNd v
T-REPORT ind @

NOTE — T-TERMINATE request and/or indication may occur at any states, except the idle states, which then will
lead to the Idle state. All states except the Data Transfer Suspended include a self-loop branch due to

T-UNITDATA request and T-UNITDATA indication; these primitives may occur at such states without causing
transition to other states.

Figure 5 — State transition diagram of a focal TS-user in a heterogeneous TC
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NOTE — T-TERMINATE request and/or indication may occur at any states, except the idle states, which then will
lead to the Idle state. All states except the Data Transfer Suspended include a self-loop branch due to
T-UNITDATA request and T-UNITDATA indication; these primitives may occur at such states without causing
transition to other states.

Figure 6 — State transition diagram of a non-focal TS-user
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TC Creation service

Function
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The TC Creation primitives can be used by the TC-owner to establish a homogeneous TC, provided the enrolled
TS-users exist and are known to the TS-provider.

TC-characteristics, i.e. AGlI and QoS, are assumed to have been defined and known both to the TS-users and the
TS-provider beforehand.

The TC Creation service will further refine the QoS, if necessary, and check the identities of the TC-participants to
validate the AGI condition.

It is agsumed that there exists one and only one TC-owner who possesses the right to create and terminate &7|C of a
given enrolled group.

12.2 | Typesof primitives and parameters

Table b lists the types of primitives and parameters associated with a TC Creation.

Table 5 — TC Creation primitives and parameters

T-CREATE T-CREATE T-CREATE T-CREATE T-REPORT
request indication response confirm indicatign
Calledl address X X (=
Calling address X (Note 1) X (3)
Respgnding address XcNote 1) X (Note 2)
TC cHaracteristics X X X X (Note 3)
TS-uger data X (V) X (= X (V) X ()
Reasgn X (Note 3)
NOTIE 1 — This parameter may be implicitly associated with the TSAP at which the primitive is issued.
NOTI 2 — This is a list of addresses of the r€sponding TS-users.
NOTIE 3 — This includes the OA QoS values.

12.2.1 Called address

The cdlled address parameter conveys a TSAP address that identifies the TS-user(s) expected to participate in the TC
being ¢stablished.

12.2.2 Calling address

The cglling address parameter conveys the TSAP address of the TC-owner by whom the TC Creation has been
requege:

12.2.3 Responding address

The responding address parameter conveys the address of the TSAP of the TS-user to participate in the TC and to which
TS-user data should be delivered when the TC isin the Data Transfer state.

12.2.4 TC-characteristics

The TC-characteristics parameter conveys the AGI and QoS for the TC. Whereas the AGI parameters are not for
negotiation, the QoS values may be changed in the sequel of primitives. The QoS in the request primitive is the one
proposed by the TC-owner; that in the indication primitive is the one modified by the TS-provider; that in the response
primitive is the one counter-proposed by the responding TS-users; that in the confirm primitive is the one arbitrated by
the TS-provider.
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12.25 TS-user data

The TS-user data parameter alows the transfer of TS-user data among TS-users without modification by the
TS-provider.

12.2.6 Reason

The reason parameter of the REPORT indication primitive conveys the TC-characteristics including the OA QoS values.

12.3 Sequence of primitives

The sequence of primitives in a successful TC Creation is defined by Figure 7. Note that a confirm primitive is delivered
only tp the TC-owner who has previously issued the request primitive and other TS-users are supplied, with a
T-REHRORT indication.

The TIC Creation procedure may fail either due to the inability of the TS-provider to establish, a)TC, due|to the
unsucgessful negotiation of the QoS, or due to the failure of the AGI condition.

\ T-CREATE T-CREATE T-CREATE
M- indication indication indication
T-CREATE S
reavest LRI
T-CREATE T-CRBATE T-CREATE
response response response

e T e

confirm

Tl

T-REPORT T-REPORT T-REPORT
indication indication indication

T-CREATE O

T0731500-98/d08

Figure 7=.Sequence of primitives in a successful TC Creation

13 TC Invitatioh service

13.1 Function

The T|C InV|tat|on prlmltlves can be used by the TC owner to invite the TSusers to coIIectlver establish

: R us TC
is established by |nd|V|duaI establishment of multiple 1xN simplex channels each by every focal TS-user through
Join primitives. The TC Invitation primitive can also be used by the TC-owner to invite a TS-user to join an aready
existing TC.

In both cases, the TC Invitation serviceis normally followed by the TC Join service.

TC-characteristics, i.e. AGlI and QoS, are assumed to have been defined and known both to the TS-users and the
TS-provider beforehand.

The TC Invitation service does not change the TC-characteristics it conveys.

It is assumed that there exists one and only one TC-owner who possesses the right to invoke the Invitation service.
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Types of primitives and parameters

Table 6 lists the types of primitives and parameters associated with a TC Invitation.

Table 6 — TC Invitation primitives and parameters

13.2.1

In the
the TY
called

13.2.2

The calling address parameter conveys the TSAP address of the TC-owner by whom the TC Invitation hg

reques
13.2.3
The T

changed in the sequel of primitives.

13.2.4
TheT

133

13.3.1

The T
hetero
primiti
depictg

The T

conditjon.

-user(s) expected to participate in the heterogeneous TC being established. In the invitation to an existing
pddress parameter conveys a TSAP address that identifies the TS-user being invited,

T-INVITE T-INVITE

request indication
Called address X X (3)
Calling address X X (3
TC characteristics X X (3
TS-user data X (V) X (3

Called address

invitation to establish a heterogeneous TC, the called address parameter conveys a TSAP address that id

Calling address

ed.

TC-characteristics

C-characteristics parameter conveys the AGI and QoS for thexT)C. Both the AGI and the QoS parameters

TS-user data

b-user data parameter allows the transfer of the TE€:0wner datato other TS-users.

Seguence of primitives

Invitation for a heterogenequs TC

C Invitation primitives can & 'used by the TC-owner to invite the TS-users to collectively establig
jeneous TC. The sequence'ofl primitives in a TC Invitation is defined by Figure 8. Note that the TC In
ves are normally followed each by a JOIN request primitive defined below, thus initiating the Join
bd in the time-sequencediagram of Figure 10.

C Invitation procedure may fail either due to the inability of the TS-provider or due to the failure of tk

entifies
'C, the

s been

pre not

hing a
itation
service

e AGI

T-INVITE T-INVITE T-INVITE

TINVITE | TTeeel indication indication indication

request \""; """ '\""" """ \

T- JOIN T- JOIN T- JOIN
request request request

T0731510-98/d09

Figure 8 — Sequence of primitives in a TC Invitation
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13.3.2

Invitation for alatejoin

The TC Invitation primitives can be used by the TC-owner to invite a specified TS-user to join an already existing TC.
The sequence of primitivesin such a TC Invitation is defined by Figure 9.

\

T-INVITE
request

-
-~y
-
~
-,
~ .
-
-

T-INVITE
indication

K""" """

T-JOIN
request

K"'"‘ """

14

141

TC Join service

Function

/

T0731520-98/d10

Figure 9 — Sequence of primitives in a TC Invitation for a

specified TS-user to join an already existing TC

The TIC Join primitives can be used by the foca TS-user to establish»a’ heterogeneous TC, provided the enrolled
TS-usgrs exist and are known to the TS-provider.

The prjmitive can also be used by a TS-user to join an aready existing’ homogenous TC as a send and/or receive TS-user
or a hgterogeneous TC as areceive-only user.

TC-chpracteristics, i.e. AGlI and QoS, are assumed to have been defined and known both to the TS-users gnd the
TS-prqvider beforehand.

The TC Join service will further refine the QoS, if necessary, and check the identities of the TC-participants to aidate
the AGI condition.

14.2

Typesof primitivesand parameters

Table ¥ liststhe types of primitives and parameters associated with a TC Join.

Table 7 — TC Join primitives and parameters

T-JOIN T- JOIN T- JOIN T- JOIN T-REPORT
request indication response confirm indicatign
Calleql address X X
Callirg address X (Note 1) X (=)
Respgnding address X (Note 1) X (Note 2)
TC cHaracteristics X X X X (Note 3)
TS-user data X (V) X X (V) X (=)
Reason X (Note 3)
NOTE 1 — This parameter may be implicitly associated with the TSAP at which the primitive is issued.
NOTE 2 — This is a list of addresses of the responding TS-users or the address of the TC-owner.
NOTE 3 — This includes the arbitrated QoS values.

14.2.1

Called address

In the case of a heterogeneous TC establishment, the called address parameter conveys a (group) TSAP address that
identifies the TS-user(s) expected to participate in the TC being established. In the case of alate join wherein a TS-user
attempts to join an existing TC, the called address conveys the group address of the TC to join.
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14.2.2 Calling address

In the case of a heterogeneous TC establishment, the calling address parameter conveys the TSAP address of the focal
TS-user by whom the TC join has been requested. In the case of alate join, the calling address conveys the address of
the TS-user attempting to join the existing TC.

14.2.3 Responding address

In the case of a heterogeneous TC establishment, the responding address parameter conveys the address of the TSAP of
the TS-user to participate in the TC and to which TS-user data should be delivered when the TC is in the Data Transfer
state. In the case of alate join, the responding address conveys the address of the TC-owner.

14.2.4 TC-characteristics

The T[C-characteristics parameter conveys the AGI and QoS for the TC. Whereas the AGI parameters are hot for
negotiftion, the QoS values may be changed in the sequel of primitives for the establishment of each 1XN-§mplex
channg!. The QoS in the request primitive is the one proposed by the focal TS-user; that in the indication primitive is the
one modified by the TS-provider; that in the response primitive is the one counter-proposed by the responding TS-users,
that infthe confirm primitive is the one arbitrated by the TS-provider.

In the| case of a late join, the QoS may not be changed. The late-coming TS-user either“obeys the QoS|of the

homogdeneous TC or joins a heterogeneous TC as a receive-only member.

14.25| TS-user data

The T|S-user data parameter alows the transfer of TS-user data among TSusers without modification
TS-prqvider.

by the

14.2.6] Reason

The rgason parameter of the REPORT indication primitive conveys:the TC-characteristics including the arbitrated
QoS values.

14.3 Seguence of primitives

The sggquence of primitives in a successful TC Join invthe case of a heterogeneous TC establishment is defiped by
Figuregl10. Note that a confirm primitive is delivered. only to the TS-user who has previously issued the request prjmitive
and other TS-users are supplied with a T-REPORT-indication.

The sqquence of primitives in a successful TC late join is defined by Figure 11. Note that both a confirm and 3
primitive are delivered to the late-joining, TS-user while other TS-users are supplied only with areport primitive.

report

The T€ Join procedure may fail either)due to the inability of the TS-provider to establish a TC, due to the unsugcessful

negotigtion of the QoS, or due to thefailure of the AGI condition.

\A. . T-JOIN T-JOIN T-JOIN
TaomNn | T indication indication indication
B R

T-JOIN T-JOIN T-JOIN

esponse esponse fesponse
S Db bbb bbb
*
.0
*

T-JOIN ) O .
confirr/,“ '-~.'&""‘ """ R"; """ \

T-REPORT T-REPORT T-REPORT

indication indication indication

T0731530-98/d11

Figure 10 — Sequence of primitives in a successful TC Join by a focal TS-user

ITU-T Rec. X.605 (1998 E)

25


https://standardsiso.com/api/?name=9e42842a7f073b06140ddb1f702c4caa

I SO/IEC 13252 : 1999 (E)

TJOIN | et

indicaton | ..=*" T-JOIN
A/' - reqUESt
\‘ .. T-JOIN

T-JOIN " Q . confirm

response el

e e

T-REPORT T-REPORT T-REPORT
indication indication indication

T0731540-98/d12

Figure 11 — Sequence of primitives in a successful TC Join by a TS-userin
a homogeneous TC or by a receive-only TS-user in a heterogeneous TC

15 Data Transfer service

15.1 Function

The Dpta Transfer service provides for two types of transfer of TSBUWs from a sending TS-user to the other regeiving
TS-usgr(s). In one type, data transfer takes place over a successfully established TC using T-DATA primitives) In the
other type, data transfer takes place at any phase of a TC using T-UNITDATA primitives; it may take place even when
no TClis available between the sending and the receiving TS:users.

15.2 Types of primitives and parameters

Table B indicates the types of primitives and theparameters for the Data Transfer service.

Table 8 —Data transfer primitives and parameters

T-DATA T-DATA T-UNITDATA T-UNITDATA
request indication request indication
Called address X X (=5)
Calling address X X X (=)
TC characteristics X X (3
Status X X
TS user data X X (5) X X

15.2.1 Called address

The called address parameter may be present only in T-UNITDATA primitives and conveys a TSAP address that
identifies the TS-user(s) expected to receive the data sent.

15.2.2 Calling address

The calling address parameter conveys a TSAP address that identifies the TS-user who has sent the data.

15.2.3 TC-characteristics

The TC-characteristics parameter may be present only in T-UNITDATA primitives. All parameters of the
TC-characteristics except the transit delay shall be of null value.
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1524  Status
The notification of detected but not corrected errorsis signalled through the status parameter to the TS-user.

The status parameter conveys a notification to the TS-user that:
a) theTS-user datais corrupted (errors detected but not corrected); or
b) the TS-user datais substituted (errors detected and substituted); or
¢) theTS-user dataisof zero length (TSDU lost or corrupted).

15.25 TS-user data

The TS-user data parameter consists of an integral number of octets greater than or equal to zero and allows the transfer
of datg from a sending TS-user to the receiving TS-user(s), without modification by the TS-provider.

15.3 | Sequenceof TSprimitives

The sequence of primitives in a successful datatransfer is defined by Figures 12 and 13.

L T-DATA T-DATA T-DATA
T-DATA el indication indication indication

request - \ _____ \ _____ \

T0731550-98/d13

Figure 12 — Sequence of primitives in‘data transfer using T-DATA primitives

L T-UNITDATA T-UNITDATA T-UNITDATA
T-UNITDATA NN indication indication indication

request . \ _____ \ _____ \

T0731560-98/d14

Figure 13 — Sequence of primitives in data transfer using T-UNITDATA primitives

16 Pause service

16.1 Function

The Pause service provides for the TS-provider to indicate, with the T-PAUSE indication primitive to the active group
TS-user(s), that the TC has entered the state where the data transfer is not alowed. The reason parameter within the
T-PAUSE indication primitive should deliver the reason, e.g. violation of the QoS or the AGI.

Until the TS-users are notified that TC-characteristics are met again, no T-DATA request primitives may be issued. Data
transfer resumes by the RESUME service.
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16.2

Types of primitive and parameters

Table 9 indicates the types of primitives and the parameters for the Pause service.

16.2.1

Table 9 — Pause primitives and parameters

T-PAUSE
indication

Reason X

Roacan

The rg
follow

16.3
The sa

17

171

The H
TC-ch

ason parameter gives information indicating the cause of the data transfer suspension. The reason i$-0n€
ng:
a) temporary lack of local or remote resources at the TS-provider;
b) aQoS parameter temporarily below an agreed LQA level;

¢) AGI temporarily below the minimum level.

Sequence of TS primitives suspending data transfer

guence of primitivesin the Pause serviceis defined by Figure 14.

T-PAUSE T-PAUSE T-PAUSE T-PAUSE
indication indication indication indication

e i = iy

T0731570-98/d15

Figure 14 — Sequence:ef*primitives in TS-provider invoked suspension of data transfer

Resume serviee

Function

esume”™TS primitives are used to resume the data transfer recovering from the temporarily

practeristics. After the receipt of the T-RESUME indication primitive, the active group TS-user may restart

T-DAT

17.2

A p—y HI HA T AT A Loodki HIRIH
A TTYUTSL JITTTIUVES, U TCUTIVITIY T-UA TA TTITUANLALTUNT PHITTIIRTVES.

Types of primitive and parameters

Table 10 indicates the types of primitives and the parameters for the Resume service.

28

Table 10 — Resume primitives and parameters

T-RESUME
indication

Reason X
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Reason

The reason parameter gives information indicating the reason for the resumption of the data transfer. The reason may

usualy

17.3

be the recovery from the bottleneck that caused the previous Pause service.

Sequence of primitives

The sequence of primitivesin the resumption of apreviously suspended data transfer is defined by Figure 15.

18

18.1

The rgport TS primitives are used to notify the change or selection of TC-characteristics to the active TS-users
datatrgnsfer or in TC establishments.

If the

TS-usgr(s) by issuing a T-REPORT indication.

NQ
iss

18.2
Table

T-RESUME T-RESUME T-RESUME T-RESUME
indication indication indication indication

et Il e iy

T0731580-98/d16

Figure 15 — Sequence of primitives in TS-provider resumption of data transfer

Report service

Function

value of some TC-characteristic is{changed, but not below the minimum level, the TS-provider alt

TE — If the value of some TC-characteristic is below its minimum level and is not recoverable in data transfe
les a T-TERMINATE indication or a T-LEAVE indication to the TS-user.

Types of primitive and parameters

|1 indicates the types of primitives and the parameters for the Report service.

Table 11 — Report primitives and parameters

during

brs the

r, the drS-provid

T-REPORT

rnaication

Reason X

18.2.1 Reason

The reason parameter gives information indicating the cause of the report. The reason is one of the following:

a) minor lack of local or remote resources at the TS-provider;
b) detected but not fatal QoS change, e.g. degradation of QoS below some threshold;
c) detected but not fatal AGI change.

ITU-T Rec. X.605 (1998 E)
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A non-fatal change may be signalled by a T-REPORT indication, whereas a fatal change will result in a T-LEAVE or
T-TERMINATE indication.
The reason parameter may also convey:

a) thearbitrated TC-characteristics in TC establishments, or

b) theresult of the TC-ownership service; or

¢) theresult of the TC-token service; or

d) additional information provided by the TS-provider.
NOTE 1 — The TS-provider may provide additional information (e.g. accounting) for management purposes.
NOTE 2 — The TS-provider may replicate the TS-user data of some related primitives.

18.3 Sequenceof TS primitives
The sepuence of primitivesin the Report service as used by the TS-provider is defined by Figure 16.

T-REPORT T-REPORT T-REPORT T*REPORT
indication indication indication indication

/%\ """ \ """ \

T0731590-98/d17

Figure 16 — Sequence of primitives(during data transfer when the
TS-provider is to give warhing or notification

19 TC Leave service

191 Function

The TC Leave primitives are used to remove a TS-user from the TC. The leave may be performed:
a) byaTSusertoleavethe TC,;

b) by aTSprovider to exclude a TS-user;

¢) by aiS-usertoreject TC Create or TC Join;

d) byaTSprovider toreject TC Join.

19.2 | CAypesof primitives and parameters

Table 12 indicates the types of primitives and parameters associated with the TC Leave service.

Table 12 — TC Leave primitives and parameters

T-LEAVE T-LEAVE
request indication
Called address X X
Calling address X
Reason X
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The called address parameter conveys:

19.2.2

Thec3

Called address

ISO/IEC 13252 : 1999 (E)

a) inthe T-LEAVE request primitive, agroup TSAP address that identifiesthe TC to leave;

b) inthe T-LEAVE indication primitive, the TSAP address of the TS-user to be excluded from the TC.

Calling address

ling address parameter conveys the TSAP address of the TS-user wishing to leave the TC

19.2.3

Therg

19.3

1931

ATS

Reason

c) called address unknown.

Sequence of primitive

TS-user rejection of aTC Creation

a) QoS parameter below an agreed LQA level;

b) lack of local or remote resources at the TS-provider;

hson parameter gives information on the cause of the Leave. The reason is one of the following:

T-CREATE T-CREATE T-CREATE
T-CREATE N indication indication indication
| e
T-LEAVE T-CREATE T-CREATE
request response response
T-CREATE
confrm -7 7 Ty .....

T-REPORT

indication

\

T-REPORT

indication

T0731600-98/d18

Figure 17 — Sequence of primitives in a successful TC Creation

with some TS-user rejection(s)

ITU-T Rec. X.605 (1998 E)

iser may reject a TC Creation request by a T-LEAVE request. The sequence of primitivesis defined by Figlre 17.
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19.3.2

TS-user regjection of aTC Jain

A TS-user may reject a TC Join request by a T-LEAVE request. The sequence of primitivesis defined by Figure 18.

\‘--

19.3.3

If the
T-LEA

19.34
ATS

T-JOIN T-JOIN T-JOIN
T-JOIN el indication indication indication
L T T
T-LEAVE T-JOIN T-JOIN
request response response
T-JOIN O
confirm B

T-REPORT
indication

\

T-REPORT
indication

T0731610-98/d19

Figure 18 — Sequence of primitives in a suecessful

TS-user invoked L eave

TS-provider regjection of a TC Join attempt

TS-provider is unable to establish a TC requested by a T=JOIN request, it indicates this to the TS-U
VE indication primitive with a reason parameter. The sequénce of primitivesis defined by Figure 19.

TC Join with some TS-user rejection(s)

L

T-JOIN
request

T-LEAVE
indication

\

T0731620-98/d20

Figure 19 — Sequence of primitives in TS-provider rejection of a TC Join attempt

Iser-may remove itself from the TC by a T-LEAVE request. The sequence of primitivesis defined by Figurg

ser by

b 20.

32

T-LEAVE
request

T-REPORT
indication

T-REPORT
indication

T-REPORT
indication

\

T0731630-98/d21

Figure 20 — Sequence of primitives in a TS-user leaving the active TC
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19.35 TS-provider expulsion of a TS-user Leave

The TS-provider may expel a TS-user. The sequence of primitivesis defined by Figure 21.

T-LEAVE T-REPORT T-REPORT T-REPORT
indication indication indication indication

et Il e iy

T0731640-98/d22

Figure 21 — Sequence of primitives in TS-provider expulsion of TS-user

20 TC Termination service

20.1 Function

The TC termination primitives are used to terminate a TC. The terminationdmay be initiated by:
a) theTC-owner; or

b) the TS-provider dueto fatal failure of some TC-characteristics.

TC termination is permitted at any time regardless of the state'of the TC. A request for termination cannot be rgjected.
The Tr{ansport Service does not guarantee delivery of any T-S-user data once the termination procedure is entered.

20.2 | Typesof primitivesand parameters

Table 13 indicates the types of primitives and-parameters associated with the TC Termination service.

Table 43~ TC Termination primitives and parameters

T-TERMINATE T-TERMINATE
request indication
Reason X
TS-user data X (V) X (3
20.2.1 _Reason
The resson-pararmetergivesHifermation+egardingthe-cause-of-the-termination—Fhe+eason-+s-ore-oi-the-foHowing

a) TC-owner invoked termination;

b) lack of local or remote resource at the TS-provider;
¢) QoS below an agreed LQA level;

d) called address unknown;

€e) AGI below the minimum level.

20.2.2 TS-user data

The TS-user data parameter is present in the T-TERMINATE request and indication primitives when a termination
request was originated by the TC-owner.

ITU-T Rec. X.605 (1998 E) 33


https://standardsiso.com/api/?name=9e42842a7f073b06140ddb1f702c4caa

