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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of I1ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organlzatlon to deal with partlcular flelds of technlcal act|V|ty ISO and IEC technical committees
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I ntroduction

This Recommendation | Technical Report is intended to promote the use of common methods and mechanisms for
managing Quality of Service (QoS) in anumber of different communications and systems environments.

The collaborative ITU-T and ISO/IEC JTC 1 project for coordination and harmonization of QoS-related initiatives is
aimed at encouraging the use of the QoS Framework (see ITU-T Rec. X.641 | ISO/IEC 13236), facilitating the use of
common QoS methods and mechanisms, and promoting consistency between different applications and systengs in their
i are being
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ISO/IEC TR 13243::

TECHNICAL REPORT

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY — QUALITY OF SERVICE -
GUIDE TO METHODS AND MECHANISMS

1999 (E)

1 Scope

This Reqgommendation | Technical Report uses the concepts and termi nology of t
ITU-T Rec. X.641 | ISO/IEC 13236. It is intended to support those designi
Technolqgy (IT) systems, data communications services and protocols, thgse
QoS meghanisms for particular data environments and technologies, and
such as gystem testing, by providing a source of reference material op-QQS:
methods pnd mechanisms from a variety of sources, and in some cag

The term "method” is used in a very general senge to\
stage in the life-cycle of a system.

The critgrion for reference to or inclusion of définitiens or.spesifications of QoS methods and mechanisn|
Recomm i i Y aret to bedf potentially wider application than 9

environment for which they were drigina ed, altiaughsti

Clause 5 i ifi oigively QoSxcharacteristics and related information. Clauses 6, 7 and

methods SIS 8 i e S QS activity that are defined in the QoS Framework;
deals wit icti 2 ablishment phase and clause 8 with the operational phase.
describes X ' iolr related to QoS. Clause 10 covers the relationships bet)

Recomm - pendations, International Standards or Technical Reports that
it.

This Red
QoS negptiati
a commuynication:

Repeft contains detailed definitions of some QoS mechanisms. Some pe

een them. Subclause 7.1.2 provides an initial specification of some QoS n
mechanigms for 1-x} icast connections, based on those in 7.1.1. Subclause 7.1.3 discusse
mechanjsms forhM’ x N Iticast, some of which can make use of those in 7.1.2. Subclause 8.2.1
management mechanisms to support time-critical applications.

ework,
ormation
tions and
activities
rences to
rmit their

DS at any

s in this
olely the

B discuss
clause 6
Clause 9
veen this
reference

br-to-peer

fined in 7.1.1. These involve two peer entities and in most cases also the plgvider of

otiation
5 QOS negotiation
defines some QoS

This Recommendation [ Technical Report does not include methods and mechanisms for security.

2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | Technical Report. 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 | Technical Report 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

International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently valid

ITU-T Recommendations.

ITU-T Rec. X.642 (1998 E)

1
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21 Identical Recommendations | International Standards

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

— ITU-T Recommendation X.902 (1995) | ISO/IEC 10746-2:198formation technology — Open
distributed processing — Reference Model: Foundations.

3 Definitions

For the purposes of this Recommendation | Technical Report, the following definitions apply.

31 QOS Framework definitions

This Reqgommendation | Technical Report uses the following terms drawn from the Qua
ITU-T Rec. X.641 | ISO/IEC 13236:

ervice Framework,

— compulsory (level of agreement);
— connection-wide (negotiation);

— controlled highest quality;

— establishment phase;

— guaranteed (level of agreement);
— highest quality attainable;

— lowest quality acceptable;

—  operating target;

—  operational phase;

—  prediction phase;

— QoS alert;

- Qos ch '

— ,Q0S monitoring;

= 7Qo0S negotiation;

— QoS parameter,
— QoS threshold;
— QoS verification;

— receiver-selected (negotiation).

32 ODP definitions

This Recommendation | Technical Repgses the following term drawn from the Reference Model of Open Distributed
Processing: Foundations, ITU-T Rec. X.902 | ISO/IEC 10746-2:

— Quality of Service (QoS): A set of qualities related to the collective behaviour of one or more objects.

2 ITU-T Rec. X.642 (1998 E)
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4 Abbreviations

ISO/IEC TR 13243 : 1999 (E)

For the purposes of this Recommendation | Technical Report, the following abbreviations apply:

AGI Active Group Identity

CHQ Controlled Highest Quality

CORBA Common Object Request Broker Architecture
cw Connection-Wide (negotiation)

FDT Formal Description Technique

HQA Highest Quality Attainable

LQA Lowest Quality Acceptable
ODP—Opear Distributed ProcessiTg

OMG Object Management Group

PCO&M Point of Control, Observation and Measurement
PDU Protocol Data Unit

QoS Quality of Service

RFC Request for Comment

RSVP Resource Reservation (setup) Protocol

SUT Service under Test

TCNM Network Management for Time Critical, Com

5 Referencesto QoS from Recom
specifications

This clalse identifies sources of defiqiti
other organizations as an aid to<those
associatepl definitions and tutorpal or

bdies and
burces of

NOTH — ITU-T and ISO mlnt' Iogu 0 thel ecommendatlons and Internatlonal Standards togetlner with other useful

infornpation, on their Would
to conjsult these in oxg 0

51

Standard|zati akious kiR Pa transmission networks is undertaken within ITU-T and within 1SO and IEC in
ISO/IEC is[therefore
develope ISO/IEC
I nternaIiI multipeer
associati

511 I TU-T " Recommenrdationsand | SO/IEC International Standardsthat reference QoS for the lowegr layers

The Recommendations and International Standards involved in this area cover service definitions, attachment standards

and protqcel‘specifications for avariety of technologiesincluding:

—  circuit-switched networks (both analogue and digital);

—  packet-switched networks (e.g. those conforming to the ITU-T Rec. X.25);

— local and metropolitan area networks following the ISO/IEC 8802 family of standards;

— frame relay and broadband ISDN networks;
— simple peer-to-peer and multipeer data-links.

Many Recommendations | International Standards in this area make reference to various aspects of QoS. Table 5-1 lists
the Recommendations | International Standards and shows which QoS characteristics they define or use. Table 5-2
provides a reverse index to the source documents: it lists the QoS characteristics or related QoS parameters that have
been defined in the Recommendations | International Standards and identifies the documents in which they can be found.
In addition, there is avhere-used table in 7.1.1.2 (Table 7-1), which identifies the Recommendations | International

Standards that utilize the QoS mechanisms defined in that subclause.

ITU-T Rec. X.642 (1998 E) 3
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Table 5-1 — QoS characteristics and parameters in joint ITU-T and ISO/IEC lower layer standards

Recommendation | International Standard

Characteristic or parameter

ITU-T Rec. X.25 and ISO/IEC 8208
(X.25 Packet Layer Protocol)

throughput class
transit delay selection and indication
minimum throughput class
end-to-end transit delay

priority
protection
ITU-T Rec. X.213 | ISO/IEC 8348 throughput
(Connection-mode network service definition) transit delay
priority
protection
ITU-T Rec. X.213 | ISO/IEC 8348 transit delay
(Copnectionless-mode network service definition) cost determi

ITU-T Rec. X.223 | ISO/IEC 8878
(Use gf X.25 to provide the connection-mode network
service)

ITU-T Rec. X.233 | ISO/IEC 8473-1
(Protocpl for providing the connectionless-mode network
service)

CCITT Rec. X.612 | ISO/IEC 9574
(Connection-mode network service by packet-mode
terminal connected to an I1SDN)

ITU-T Rec. X.622 | ISO/IEC 8473-3
(Cornectionless-mode network protocol over X.25)

N\
N/ priority
transit delay and throughput

ITU-T Rec. X.214 | ISO/IEC 8072
(Transport service definitjon)

establishment delay
establishment failure probability
throughput
transit delay
residual error rate
transfer failure probability
release delay
release failure probability
protection
priority
resilience

A

C 88¢3
oto

ITU-T
(Connection-m an

N

rt 1)

throughput
residual error rate
transit delay
priority

ITU-T Reg X234 SO EC 8602
(Connectioni ode tpansport protocol)

QoS parameter defined by connectionless-mode transport

Bervice

I TIU-F Rec. X.605 | ISO/IEC 13252
(Enharjced eommunications transport service definition)

throughput
transit delay
transit delay jitter

corrupted data unit error rate
lost data unit error rate
ordering
protection
precedence

ITU-T Rec. X.642 (1998 E)
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Table 5-2 — Index to sources of definitions of QoS characteristics and parameters

ISO/IEC TR 13243 : 1999 (E)

Recommendation | International Standard

Characteristic or parameter

ITU-T Rec. X.25 and I SO/IEC 8208

transit delay

ITU-T Rec. X.213 | ISO/IEC 8348 — CO
ITU-T Rec. X.213 | ISO/IEC 8348 — CL
ITU-T Rec. X.214 | ISO/IEC 8072
ITU-T Rec. X.223 | ISO/IEC 8878
ITU-T Rec. X.224 | ISO/IEC 8073
ITU-T Rec. X.233 | ISO/IEC 8473-1
ITU-T Rec. X.605 | ISO/IEC 13252
CCITT Rec. X.612 | ISO/IEC 9574
ITU-T Rec. X.622 | ISO/IEC 8473-3

ITU-T Rec X605 ! ISQUAEC 13252

transit Hnlny jitfnr

ITU-T Rec. X.214/|’|’SBL%C 8072

establishment delay

release delay

ITU-T Rec. x@ |§64|E(}8Q72
o~ }\{}

throughput
protection \/ \X.25 and ISO/IEC 8208
I ,213 | ISO/IEC 8348 — CO
. X.214 | ISO/IEC 8072

c. X.605 | ISO/IEC 13252

residual error rate

EONEN

ITU-T Rec. X.214 | ISO/IEC 8072
U-T Rec. X.224 | ISO/IEC 8073
ITU-T Rec. X.233 | ISO/IEC 8473-1

ITU-T Rec. X.605 | ISO/IEC 13252

ITU-T Rec. X.214 | ISO/IEC 8072

establishment fail{:Wty “

ITU-T Rec. X.214 | ISO/IEC 8072

transfe@@e %babilii

ITU-T Rec. X.214 | ISO/IEC 8072

release fa)\Lé [%R\éhﬂy \/\\/

ITU-T Rec. X.214 | ISO/IEC 8072

N

e

ITU-T Rec. X.25 and ISO/IEC 8208

ITU-T Rec. X.213 | ISO/IEC 8348 — CO
ITU-T Rec. X.214 | ISO/IEC 8072
ITU-T Rec. X.223 | ISO/IEC 8878
ITU-T Rec. X.224 | ISO/IEC 8073
ITU-T Rec. X.605 | ISO/IEC 13252
ITU-T Rec. X.622 | ISO/IEC 8473-3

ordering ITU-T Rec. X.605 | ISO/IEC 13252
sequencing ITU-T Rec. X.233 | ISO/IEC 8473-1
ITU-T Rec. X.213 | ISO/IEC 8348 — CL
ITU-T Rec. X.233 | ISO/IEC 8473-1

cost determinants

ITU-T Rec. X.642 (1998 E)
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The following Recommendations | International Standards cover service definitions:

— ITU-T Recommendation X.213 (1995) | ISO/IEC 8348:1986rmation technology — Op
Interconnection — Network service definition.

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

— ITU-T Recommendation X.605 (1998) | ISO/IEC 13252:19®@ormation technology —
communications transport service definition.

The following Recommendations | International Standards cover generalized protocol specifications:

The follgwing Recommendations | International Sta

en Systems

en Systems

Enhanced

— ITU-T Recommendation X.25 (1996lnterface between Data Terminal Equipment (DTE) and Data

9574:199rmation technology — Proy
acket-mode terminal equipment connecte

614 (1992) | ISO/IEC 10732:198fdrmation technology — U
provide the OSI connection-mode Network service over the tel

ITU-T Recommmendation X.623 (1994) | ISO/IEC 8473-4:198&rmation technology — H
providing the connectionless-mode network service: Provision of the underlying service

Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public
—datanetworksby-dedicateccireuit:
— ISO/IEC 8208:1995, Information technology — Data Communications .25 Packet)Layer Protocol for
Data Terminal Equipment.
- en Systems
- rotocol for
- rotocol for
igs:

hange between

ision of the
j to an Integrated

se of X.25
n-mode Network

se of X.25
bphone network.

rotocol for
vice by an X.25

rotocol for
by a subnetwork

that provides the OSI Data Link service.

512

— ITU-T Recommendation X.625 (1996) | ISO/IEC 8473-5:19@formation technology — Protocol
for providing the connectionless-mode Network service: Provision of the underlying service by ISDN

circuit-switched B-channels.

ITU-T Recommendationsand | SO/IEC International Standardsthat reference QoS for the upper layers

The Recommendations | International Standards for OSI higher-layer service definitions and protocol specifications that
make reference to QoS are:

— ITU-T Recommendation X.215 (1995) | ISO/IEC 8326:1986rmation technology — Open Systems

Interconnection — Session service definition.

— ITU-T Recommendation X.216 (1994) | ISO/IEC 8822:198fgrmation technology — Open Systems

Interconnection — Presentation service definition.

ITU-T Rec. X.642 (1998 E)


https://iecnorm.com/api/?name=4dfade89b2c1fcef6f7e027b9cee4cd0

ISO/IEC TR 13243 : 1999 (E)

— ITU-T Recommendation X.217 (1995) | ISO/IEC 8649:1986rmation technology — Open Systems
Interconnection — Service definition for the Association Control Service Element.

— ITU-T Recommendation X.225 (1995) | ISO/IEC 8327-1:19a8frmation technology — Open Systems
Interconnection — Connection-oriented session protocol: Protocol specification.

— ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:198frmation technology — Open Systems
Interconnection — Connection-oriented presentation protocol: Protocol specification.

— ITU-T Recommendation X.227 (1995) | ISO/IEC 8650-1:198frmation technology — Open Systems
Interconnection — Connection-oriented protocol for the Association Control Service Element: Protocol
specification.

— ITU-T Recommendation X.235 (1995) | ISO/IEC 9548-1:198frmation technology — Open Systems
Interconnection — Connectionless session protocol: Protocol specification.

— ITU-T Recommendation X.236 (1995) | ISO/IEC 9576-1:198frmation technology —©pen Systems

Interconnection — Connectionless protocol for the Associatig iCe ement: Protocol
specification
The Recgmmendations | International Standards for Message Handling System DoS are:

— ITU-T Recommendation X.400 series | ISO/IEC 100z HMessage

Handling Systems (MHS)

The follgwing Recommendations | International Standards for O it support

QoS marjagement:
— ITU-T Recommendation X.701\(199Y) : n Systems

en Systems
en Systems

ISO/IEC 10165 (all pahtgprmation technology — Open
anagement information.

g X.753 | ISO/IEC 10164 (all pdri&rmation technology — Open
ms management.

513 2ecom gtior ISO/IEC International Standards that reference QoS fgr Open

The follgwi ; qendati ternational Standards for ODP make reference to QoS:

ommendations X.901 to X.904 | ISO/IEC 10746 (Parts 1 tafd)mation technology — Open

distributed processing — Reference Model.

—{, TU-T Recommendation X.950 (1997) | ISO/IEC 13235-1:198formation technology|— Open

distributed prnrnceing — Trnriing function: Qpnnifin:\tinn

Work on QoS in ODP is under way to produce Recommendations | International Standards including:

— a new part of the Reference Model of Open Distributed Processing; ITU-T Rec. X.90x |
ISO/IEC 10746-X;

— any necessary amendments to the other parts of the Reference Model of Open Distributed Processing,
ITU-T Recs. X.901 to X.904 | ISO/IEC 10746 (Parts 1 to 4), to reference or summarize the new part and
provide alignment;

— other stand-alone Recommendations | International Standards for QoS in ODP as necessary.

It is intended to develop these specifications in collaboration with the Object Management Group (OMG), which is
extending its activities to include the specification of QoS in CORBA-based systems. It is expected that it will be
possible to agree upon a significant amount of common text.

ITU-T Rec. X.642 (1998 E) 7
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5.2 QoSin ISO/IEC International Standardized Profiles

International Standardized Profiles (ISPs) that reference the OSl protocol specifications listed above may place
congtraints on the treatment of QoS. The taxonomy of profiles is provided in ISO/IEC TR 10000, Framework and
Taxonomy of Profiles.

53 QoSin 1SO TC 184 standards

This subclause identifies ISO TC 184 documents that contain information on current areas of TC 184 work relating to
QoS:

— ISO TR 12178:1994|ndustrial automation — Time-critical communications architectures — User
requirements.

Referencesto further TC 184 standards dealing with QoS can be found in SO TR 1217/8.

54 QoSin ITU-T Recommendations

This subglause identifies some ITU-T Recommendations that contain definitions of
informatifon.

Dr related

54.1 QoS in G-series Recommendations — Transmission systemsg™a iadli networks
- national,
- Bments of
54.2 QoS in I-series Recommendations — I
- mance in

— ITU-T Recom hg delays
inan1SD
- ITU-T formance

Lini cation

endation 1.356 (199®;1SDN ATM layer cell transfer performance.
endation 1.357 (199@;1 SDN semi-permanent connection availability.

543 QoS-in X-series Recommendations — Data networks and open system communication

2 VCCITT Recommendation X.130 (198&)all processing delays in public data networks when providing
international synchronous circuit-switched data services.

— CCITT Recommendation X.131 (1988%all blocking in public data networks when providing
international synchronous circuit-switched data services.

— ITU-T Recommendation X.134 (199'Aprtion boundaries and packet layer reference events: Basis for
defining packet-switched performance parameters.

— ITU-T Recommendation X.135 (1998peed of service (delay and throughput) performance values for
public data networks when providing international packet-switched services.

— ITU-T Recommendation X.136 (199 A¢curacy and dependability performance values for public data
networks when providing international packet-switched services.

— ITU-T Recommendation X.137 (199 Availability performance values for public data networks when
providing international packet-switched services.

8 ITU-T Rec. X.642 (1998 E)
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— ITU-T Recommendation X.138 (199 easurement of performance values for public data networks
when providing international packet-switched services.

— ITU-T Recommendation X.139 (1997kcho, drop, generator and test DTEs for measurement of
performance values in public data networks when providing international packet-switched services.

— CCITT Recommendation X.140 (199Zeneral quality of service parameters for communication via
public data networks.

—  CCITT Recommendation X.141 (198&eneral principles for the detection and correction of errorsin
public data networks.

— ITU-T Recommendation X.144 (1995)ser information transfer performance parameters for data
networks providing international frame relay PVC service.

— ITU-T Recommendation X.145 (199@performance for data networks providing international frame

ralan e D /C capvaoa
oy~ OvV S OCIrvIco:

— ITU-T Recommendation X.146 (199&erformance objectives and quality ice classes-gpplicable
to framerelax.

55 QoSin specifications produced by other organizations

55.1 Internet Engineering Task Force (IETF)

Conside]
Request

following Internet

becification —

ctional Specifi-

age Processing

gptember 1998pecification of Guaranteed Quality of Service.
— , (RFC 2213 (September 199Mtegrated Services Management |nformation Base using SMIv2.

—\" RFC 2214 (September 1997htegrated Services Management Information Base Guaranteefl Service
Extensions using SMIv2.

— RFC 2215 (September 1990eneral Characterization Parameters for Integrated Service Network
Elements.

— RFC 2216 (September 199Retwork Element Service Spoecification Template.

These and other RFCs are available from various directories, including the directory ftp://ds.internic.net/rfc. Individual
RFCs can be accessed using ftp://ds.internic.net/moffctxt, wherennnn is the RFC number.

Further information, including relevant Internet-Drafts, is available from the IETF Web pages at http://www.ietf.org/.
More details on the various Internet Working Groups and the documents they have produced can be found at this site.
The following Working Groups are of particular relevance to QoS management:

—  Benchmarking Methodology, concerned with performance measurement:
http://www.ietf.org/html.charters/bmwg-charter.html;

ITU-T Rec. X.642 (1998 E) 9
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— Integrated Services, concerned with the transport of audio, video, real-time and classical data traffic
within a single network infrastructure, and definibgst-effort, control load and guaranteed services:
http://www.ietf.org/html.charters/intserv-charter.html;

— Integrated Services over Specific Link Layers: http://www.ietf.org/html.charters/issll-charter.html;
— QoS Routing: http://www.ietf.org/html.charters/qosr-charter.html;

— Realtime Traffic Flow Measurement: http://www.ietf.org/html.charters/rtfm-charter.html;

— Resource Reservation Setup Protocol (RSVP): http://lwww.ietf.org/html.charters/rsvp-charter.html.

There is also a Web page for RSVP at http://www.isi.edu/div7/rsvp/ietf.html.

5.6 Resear ch on QoS management

Q0S mMmanragementis—now—an—imporantresearch—topic—for—many—universites—nstitutes—conseftia and industrial
organizgtions. The number of papers published on the subject is growing each year, to an{extent that makes it
impracti¢able for this Recommendation | Technical Report to give individual refere owever, the proceedings of
the annpallFIP International Workshop on Quality of Service (IWQo0S) may be a™ nt for those
interestgd in research in QoS: the fifth IWQoS was held in May 299 WYV Qs sas 4 Web page at

http://www.ctr.columbia.edu/iwqos/.

6
As defin
b achieved;
achieved;
ted;
Typically publicly available
specifica jement can be used
to suppg
7
This clalise identifigs me 3 \ oS Framework.
Mechan

initializationgechanisms.

7.1 Methods of reaching QoS agreements

QoS agreements can be reached by a variety of means, including:
— administration, e.g. as part of a subscription process;
— imposition by one of the parties to the interaction;
—  negotiation;
— management or security policy.

The remainder of this subclause discusses QoS negotiation in the context of communications protocols, under the
headings:

— negotiating QoS in peer-to-peer communications;
— negotiating QoS in ¥ N multicast;

— negotiating QoS in M N multicast.

10 ITU-T Rec. X.642 (1998 E)
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711 Negotiating QoS in peer-to-peer communications

The concepts of negotiation of QoS between two peer entities are discussed in the QoS Framework, ITU-T Rec. X.641 |
ISO/IEC 13236, 7.3 and 8.3.2. Such negotiation may involve just the two peer entities alone, or may include the provider
of a communications service between them. Many negotiation mechanisms have been developed for the lower layer
communications protocols standardized jointly by ITU-T and ISO/IEC.

Generalizing those mechanisms, this clause defines two basic three-party negotiation mechanisms involving two users
and a provider that may be used to reach QoS agreements of the types defined in clause 7 of the QoS Framework. The
first uses a single parameter, and permits negotiation down from proposed maximum or desirable QoS levels. The
second permits the parties to specify ranges in which they are capable of operating, and enables them to agree upon a
limit, an operating target or a threshold within those ranges.

Multiple st FReehantsms-de aHSe—+Aay o . iqations of
operating target, limits and/or thresholds. Thus, for example, agreements on high and low_limits can be-rgached by
operating two single-parameter negotiation mechanisms simultaneously.

NOTH — However, in complex cases it may be better to define new combined he same result more

efficigntly.

Although each mechanism has a defined order of operation, with an initiating{ser inithg br values,
which arg¢ then modified by the other parties, there is a degree of symmetry i tha v iatipn should
be a valle that is acceptable to all. However, there is an asymmetry indhat & At i ir choice of
value within the acceptable region.

The two |[mechanisms are defined in 7.1.1.1, and then 7.1.1.2 il|ustrates theit ( the kinds
defined ip the QoS Framework. Subclause 7.1.1.3.shows o i ous QoS
characterjstics has been specified in ITU-T Recogimendati 5C ic

It should|be noted that, in this clause, mechanisms are descr ich incltde the negotiation of both upper and lower
limits. A|though these are included as examples 3 ichanisms

which inyolve asingle limit (either

7.1.1.1 |Basicthree-party n

e and upper bound are al to be understood as in the|direction
orse value and lower bound are to be understood jas in the
direction|of lower quality. Hrgh gualit 3y be'either high numerically (asin the case of throughput) or low (asin
the case of transit delay)

In the mgchanism déscri i Qw, actions undertaken by a provider are described. These commonly involve
selection|by a provider, duriRgthie negatjetion phase, of a new value for a QoS parameter and are often descrilped in the
following magner: ' select a new value P which is not better than the initiator-proposed value] i.e. such
that P <|P. Thesel i chosen so that the negotiation mechanisms converge and terminate and thevalues P

and P represent the v ctyally exchanged as part of the negotiation mechanism. This does not preclude g provider
from opgrating internally ata’higher quality than P, but this would not be signalled in the negotiation mechanism. It is
recogniz¢d that many networks, for example, operate on a discrete number of settings for a particular QoS chagacteristic
and that iin practice, therefore, ahigher quality than that requested for a particular characteristic may well be pravided.

The following definitions cover cases of normal operation. Other behaviour may occur in cases of equipment failure or
sudden overload conditions.

a) Single-parameter negotiation
1) Theinitiating user supplies a proposed value P to the provider.

2) The provider may refuse the request. If the provider does not refuse the request, it may select a new
proposed value P which is not better than the initiator-proposed value, i.e. such that P < P. The provider
supplies the (possibly revised) proposed value to the responding user.

3) The responding user may refuse the request. If the responding user does not refuse the request, it may
select anew value V which is not better than the provider proposed value, i.e. suchthatV < P < P.

ITU-T Rec. X.642 (1998 E) 11
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4) The provider shall leave the selected value V unchanged.

5) Thesdected valueV isreturned to theinitiating user. It isthe "agreed" value.

b) Bounded negotiation

1) Theinitiating user specifies a desired operating range by supplying to the provider a lower bound L and
an upper bound U, where L < U. (Where an LQA limit is being negotiated, L is the proposed LQA value.
Where an operating target is being negotiated, U is the proposed target value. Where a CHQ limit is being
negotiated, U isthe proposed CHQ value.)

2) The provider may refuse the request if it knows it cannot be met, i.e. if it cannot support at least the lower
bound value L. If the provider does not refuse the request, but cannot operate over the full range proposed
by the initiating user, it may determine a new reduced value U’ for the upper bound: this reduced value
may Nnot be worse than the Tower bound. ThusT < U™ < U. (IT 1S posSIble that the provider may thoose to
operate internally at a higher quality, but it does not signal this fact to the responding user.)

The provider may not alter the lower bound L. The new upper bound nd L are
supplied to the responding user.

3) Theresponding user may refuse the request. If it accepts, it ma between
the lower and upper bounds supplied. ThusL <V < U'. Th ider.

4) The provider shall leave the selected value V unchanged

5)

The two nechanisms are illustrated in Figure 7-1.
The mechanisms may also be operated with some hestrictions placs rties. For
example)| bilateral negotiation mechanisms correspeld to xestxiCteckversions of the above where the provider is not
permitted to modify any of the values it receives c olds may
often be pegotiated simply between ' S reaches
a certair] level but the provider’ if
Initiator Phqvid Responder Provider Initiator
SO0 s
\ P’
l \Y
Single-paramet€r negotiation
U
l U
\Y
L
Bounded negotiation T0730930-98/d01
NOTE — The provider and responding user may refuse to accept the proposed value(s) and thus abort the negotiation.
Figure 7-1 — Three-party negotiation
12 ITU-T Rec. X.642 (1998 E)
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The mechanisms defined above can be used to negotiate QoS agreements on individual values relating to QoS
characteristics. Specifically, such a QoS agreement includes:

— the QoS characteristic to which it relates;

— where applicable, whether it relates to a given direction of transfer, or to both directions equally;

— the type of value negotiated, which may be an operating target, a limit or a threshold: th
the QoS Framework (see 7.3.2);

ese are defined in

— the level of agreement: these are defined in the QoS Framework (see 7.3.2.4 in ITU-T Rec. X.641 |

ISO/IEC 13236), and may be:

. hest-effarts_far nlnnmfing targets or thresholds:

In an en

Single-p

Where |
should S
would bg
negotiat

7113

e compulsory, for limits only;

e guaranteed, for limits only.

guaranteed se

ssary to use several

the highest level

on QoS, and the

the highest level
e QoS;

on QoS but with

a Iowe it mi e consequent agreement may have best-effoft, compulsory or

Usage of mechanisms mapped to lower layer ITU-T Recommendations | ISO/IEC Intel

which the QoS
ranteed semantics;

high final values
appropriate when

national

Standards

Table 7-1 below identifies, for those standards which specify a particular mechanism for use in conjunction with a given
QoS characteristic, which of the mechanisms defined in this clause is utilized. It also identifies cases where the standards
state that a characteristic is not negotiated. If there is no specific entry in this table for a given standard, then that
standard does not specify a particular mechanism, and relies upon a characteristic by characteristic mapping to take place

from the

upper service or protocol to its lower counterpart.

NOTE 1 - In thisnvhere-used table, only an abbreviated form of title is given. For the full title, see the lists of Recommendations |
International Standards in 5.1.1.

NOTE 2 — Although Table 7-1 includes text extracted from, or a summary of, the Recommendations | International Standards or
Recommendations | Technical Reports referenced, in the event of any conflict between the statements in this guide and those in
the documents referenced, then the requirements as stated in the documents referenced shall take precedence.

NOTE 3 — Owing to their complexity, the mechanisms developed for the Enhanced Communications Transport Service and
Protocol are not included in Table 7-1. A brief discussion and references are given in 7.1.3.

ITU-T Rec. X.642 (1998 E)
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Table 7-1 — Usage of mechanisms mapped to lower layer ITU-Recommendations |
ISO/IEC International Standards

Recommendation | International

WL
N

negotiation of an HQA operating target value,
with best efforts semantics.

Standard Characteristic or parameter Mechanism used Notes
ITU-T Rec. X.25 and ISO/IEC 8208 throughput class Single-parameter negotiation of an HQA
(X.25 Packet Layer Protocol) operating target, with best-efforts semantics.
trangit delay selectionand | 1) Theinitiating user supplies a proposed value.
indication 2) The provider honours the request when it can
do so.

3) Theresponding user and initiating user are
informed of the value selected. It may be less
tha‘n, nql 12l tr\, or. greefwnr tha‘n thn prnpnenrl
value.

minimum throughput class | 1) Theinitiating user supplies a proposed valle.

2) The provider may ref,
not do so it forwar
responding user.

3) Therespon
accept the opo

end-to-end transit delay i
priority oun negot on Bf\an/ﬁQA operating target
t rts semantics.
pro ound of an HQA operating target
h best- forts semantics.
ITU-T Rec. X.213 | ISO/IEC 8348 throug e cho\eﬁfthe initiator, either bounded
(Connettion-mode network service ion or single-parameter negotiation of an
definition) ating target value, with best efforts
unded negotiation or single-parameter 1

R

pRRION

At the choice of the initiator, either bounded
negotiation or single-parameter negotiation of an
HQA operating target value, with best efforts
semantics.

AN

Wtion

Not negotiated — A local matter controlled
according to the security policy in force. See
ITU-T Rec. X.802 | ISO/IEC TR 13594
(Information technology — Lower Layers securi
model).

S

transit delay
cost determinants

Not a negotiation mechanism but based on the
specific characteristics of the facilities which c4

=

be expected to be made available by the provifler.

(Connection-mode transport

protocol)

ITU-T Rec. X214 | ISONEC 8072| all QoS parameters except Single-parameter negotiation of an HQA
(Trapspott service definition) protection operating target, with best-efforts semantics.
protection Not negotiated — A local matter controlled
according 1o the Security poiicy i force. See
ITU-T Rec. X.802 | ISO/IEC TR 13594
(Information technology — Lower Layers securit
model).
ITU-T Rec. X.223 | ISO/IEC 8878 throughput At the choice of the initiator, either bounded
(Use of X.25 to provide the transit delay negotiation or single-parameter negotiation of an
connection-mode network service priority HQA operating target value, with best efforts
semantics.
ITU-T Rec. X.224 | ISO/IEC 8073 throughput Bounded negotiation of an HQA operating targst,

residual error rate
transit delay

with best-efforts semantics.

priority

Single-parameter negotiation of an HQA
operating target, with best-efforts semantics.

14
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Table 7-1 (concluded)

Recommendation | International

Standard Characteristic or parameter Mechanism used Notes
ITU-T Rec. X.233 | ISO/IEC 8473-1 | sequencing vs. transit delay | No negotiation — Decision taken on each
(Protocol for providing the transit delay vs. cost individual data unit. Network entities in interme-
connectionless-mode network residual error probability diate systems may, but are not required to, make
service) vs. transit delay use of this information as an aid in selecting a
residual error probability route when more than one route satisfying othef
vs. cost routing criteria is available and the available

routes are known to differ with respect to QoS.
When this information is used, routing decisiong
should favour the QoS usage indicated by the
user.

ITU-T C 8602 Qr\Q p:\rnmnfnr defined b\ Eor ||ndnr|‘\’ling connectionless-mode-network
(Conrﬁectionless-mode transport connectionless-mode | service: o

protocol) Transport service QoS parameter derived fro

the association.
For underlying connegti servif
QoS parameter deriwe
user of the QoS availabl

connection.
CCITT|Rec. X.612 | ISO/IEC 9574 throughput i s kpowledge
(Conndction-mode network service transit delay Rek. Q.931 (ISDN
by packet-mode terminal connected i ecification for
to an ISDN)
ITU-T Hec. X.622 | ISO/IEC 8473-] priority 'Y/O n?ge,t'at'éf\ma‘h@@’
(Con 2

pectionless-mode network | transit delay and throughyt x/sé [T . X.25 and ISO/IEC 8208
protocol over X.25) to tlatlo mechanisms.

NOTE 1 — For the transit delay case, a restrict Waﬂon mechanism is employed. In step 3), if the
responding user accepts the request, then the supphi ervalue(whic responds to low transit delay) i$ to$eatged. It i
even copveyed in step 4), since the provider already knows t i ion is set up.
NOTE 4 — See the entry for ITU-T %: X.25 and \SO/IEC 8208
712 Negotiating QoSin [ x
A 1 x N multicast conn isa i i communications, namely a connection with one sengler and N
receiverg In establishing a 4 i 5 and the
selection|of the participantsy ion. : i [ e beyond
the capatity of the provi ' [ ' icipatipn in the
connectiIn. Receivérs 8 ici . of 1 xN
connectign estgbhshh i ] i i i ; thi 5 only the
negotiatipn of*\QoS.
NOTH 1 — Mechanisr e defined in ITU-T
Rec. K.605 | ISOAE
NOTH 2 — The*terminology of "sender" and "receiver" ik N multicast is common, and is based on a typigal application,

l.thé possible transmission modes xNLmulticast are: sender to receivers multicast, sender to a singlq

y breadcast transmission. However, this should not be taken to imply that the receivers cannot send |data to the sender. In

receiver unicast,

are exploited.

When negotiating QoS for 1 x N multicast connections, it is necessary to choose between two types of QoS negotiation
mechanisms:

— "connection-wide" QoS negotiation mechanisms, which negotiate the same value of a QoS characteristic

for the sender, the service provider and all receivers; and

—  "receiver-selected" QoS negotiation mechanisms, which negotiate separate values of a QoS characteristic

for each receiver, representing an agreement between the sender, the service provider
receiver.

and that particular

Different types of negotiation mechanism can be chosen for different characteristics in the establishment of a single
1x N multicast connection. The choice for any particular characteristic may depend on the application: it is not
necessarily an inherent property of the characteristic itself.

ITU-T Rec. X.642 (1998 E)
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Connection-wide negotiation mechanisms may be applied to QoS characteristics:

which by their very definition apply to thexIN multicast connection as a whole, such as protection (for
confidentiality); or

for which the value perceived by the receiver is dependent upon the behaviour of the sender or of the

service provider as a whole, or for application reasons must be the same for all receivers. Examples could

be throughput, in cases where data may not be lost; or transit delay, in cases where it is required to ensure
synchronization across multiple receivers.

Receiver-selected negotiation mechanisms may be applied to those QoS characteristics for which there exists no
application requirement to agree on a connection-wide value. Examples could be transit delay; or throughput, if loss of
data can be tolerated.

Receiver-selected negotiation for a« N multicast connection is performed for each of the N receivers independently.

Hence the mechanisms defined in 7.1.1.1 for basic three-party QoS negotiation can be used forceach such negotiation

without ¢hange.

For conpection-wide negotiation mechanisms, however, it is necessary to extedd t '*-. isms (lefined in 7.1.1.1 to
ensure fhat a single QoS agreement is negotiated that is common to all i negotiated value is
consistent with any constraints identified during the negotiation process, such\as a limi ider capacity local to one

of the receivers. The necessary extensions are defined in 7.1.2.1 below
reachind agreements of the kinds defined in the QoS Framework.

Finally, 7.1.2.2 discusses the use of filters N multicast.

7.1.2.1 |Mechanismsfor connection-wide QoS negotiation in

y may be applied to

When a|QoS characteristic is to be negotiated sonnectiqn-wide, it i @cess y to inform all the parti¢ipants of the result

of the nggotiation in a "three-way handshake

ep-to [re mechanisms of 7.1.1.1.

furthenst

Other mpdifications to the mechanisms are reguited i determine an agreed QoS value that |s consistent with all
the requjrements and constraints expressed der and the N receivers. In some cases, it will be possible
to achieje a consistent value o ‘ eivers; when that happens, it may|also be possible to

achieve|consistent values in @ O xclugion of different sets of receivers. Thg choice of which

receivers to exclude in such gases segpe of this Recommendation | Technical Report.
NOTH 1 — Where it is necessarytonpegoti ipleNimits, or an operating target together with one or morg limitsjkitas pos
to ops

al with these cas

brate multiple wglce ; efined in this subclause. However, it may be better to deflne other mechanisms
c P o 9

broved or
bivers are

int failure

e participant, even

"single-parameter" negotiation, which is negotiation down from upper bounds provided| by the parties in

succession, with no lower bounds imposed;

bounded negotiation of a low limit or a low threshold;
bounded negotiation of a high limit or a high threshold;
bounded negotiation of an operating target;

combined negotiation of upper and lower limits.

The term "bounded" is used to characterize negotiation mechanisms in which bounds are placed on how far values may
be changed from those proposed. In some cases, the operation of the mechanism depends on the level of agreemer

desired.

Thresholds may often be negotiated simply between one user and the provider, where that user wishes to be informed
when QoS reaches a certain level but the provider’'s capability also has to be taken into account.

16
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a) Single-parameter negotiation — Connection-wide
1) Theinitiating user supplies a proposed value P.

2) The provider may refuse the request. If the provider does not refuse the request, for each responding user
it may select a new proposed value P;" which is not better than the initiator-proposed value. (These new
values may differ between responding users, since the capacity of the provider may vary from responding
user to responding user.) Thus, for all responding users R;, P/’ < P. The provider supplies the proposed
values to the responding users.

3) Each responding user may refuse the request, in which case it takes no further part in the negotiation. If a
responding user does not refuse the request, it may select a new proposed value V; which is not better
than the value proposed by the provider. Thusfor all responding usersR;, Vi< P/ <P.

4) The provider shall select the lowest of the values returned by the responding users, V = min V;.

5) The selected value V is returned to the initiating user and to all the responding users. It begomes the
"agreed” value, andissuchthat V =minV;<V;<PB/' <P.

The mechanism isillustrated in Figure 7-2.

Initiator Provider Responders Provder All S
P /
AL V = min V,

T0730940-98/d(2

arametegr negotiation (connection-wide)

b) low threshold — Connection-wide

ies a desired operating range by supplying a lower bound L and [an upper
ts proposed low limit or low threshold value.

2) fuse the request if it knows it cannot be met, i.e. if it cannot support at least the lower
. &provider does not refuse the request, but cannot operate over the full rangefproposed

user, it may determine a new reduced value U;' for the upper bound for each rasponding
userR; individtally: this reduced value may not be worse than the lower bound. Thus L < U’ U for all
I.)(It is also possible that the provider may choose to operate internally at a higher quality, but if does not
signal this fact to the responding user.)

NOTE 3 — It may be appropriate for the provider to propose different upper bounds to different responding users
because of different provider capabilities in different regions. The provider is not required to perform an initial
arbitration to determine one upper bound common to all responding users, because at this stage it is not known
which responding users will wish to participate in the connection, nor the values they would wish to propose in
response.

The provider may not ater the lower bound L. The new upper bound U;' and the lower bound L are
supplied to each responding user R;.

3) Each responding user may refuse the request, in which case it takes no further part in the negotiation. If it
accepts, it may increase the lower bound to a new value L;' within the range up to the upper bound U;'
supplied by the provider.

Thusfor each responding user R, L < L' < Ui’ < U.

The new lower and upper bound values L' and U;' are returned to the provider.

ITU-T Rec. X.642 (1998 E) 17
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The mec

4) The provider examines the values returned from each responding user. Its behaviour will depend upon the
level of agreement that is being negotiated.

Compulsory or guaranteed level of agreement

The provider must select a final connection-wide QoS va ue not worse than the highest lower bound of
the responding users (L' max = max Lj'), yet it must be capable of operating at that value to all responding
users. The possibility exists that that highest lower bound L'y will be greater than its operating
capability, as expressed by the upper bound Uj', to one or more responding users; in such a case, some
responding users must be excluded so as to leave a feasible operating region between the highest lower
bound of the remaining responding users and the lowest of its remaining upper bounds.

Thus, it is a requirement for a feasible region that L' max < U'min and responding users may need to be
removed from the connection until this constraint is satisfied.

Then the provider Selects the connection-wide value V- WIThI the Tange, 1.6, such thal L max =7 < U'min-
Typicaly V will be closeto L' jax.

Best-effortslevel of agreement

The provider attempts to satisfy the same constraints as in the cases @ Ry ) levels
of agreement, but does not exclude responding users if the constraint 3 ’ tisfied. I|f there is
afeasible region, i.e. L'max < U'min, the connection-wide valug'Vv s i Il satisfy
L'max <V < U'min and typically be closeto L' jax-

5) The selected value V is returned to the initiating user el i becomes
the "agreed" value. Except in the case of best-efforts}é » i ts the requirements of all

hanism isillustrated in Figure 7-3.

Initiator Provider Provider All Parties

©)

18

AN

L Qx : E
T0730950-98/d0:
igure 7-3 — Bounded negotiation of a low value (connection-wide)

Bouhded negotiation of a high limit or high threshold — Connection-wide

1) The initiating user specifies a desired operating range by supplying a lower bound L and an upper
bound U, where L < U. U isits proposed high limit or high threshold value.

2) The provider may refuse the request if it knows it cannot be met, i.e. if it cannot support at least the lower

bound value L. If the provider does not refuse the request, but cannot operate over the full range proposed

by the initiating user, it may determine a new reduced value U;' for the upper bound for each responding

user R;j individually: this reduced value may not be worse than the lower bound. ThusL < U;" < U for all

i. (It isaso possible that the provider may choose to operate internally at a higher quality, but it does not

signal thisfact to the responding user.)
NOTE 4 — It may be appropriate for the provider to propose different upper bounds to different responding users
because of different provider capabilities in different regions. The provider is not required to perform an initial
arbitration to determine one upper bound common to all responding users, because at this stage it is not known

which responding users will wish to participate in the connection, nor the values they would wish to propose in
response.
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The provider may not ater the lower bound L. The new upper bound U;' and the lower bound L are
supplied to each responding user R;.

3) Each responding user may refuse the request, in which case it takes no further part in the negotiation. If it
accepts, it may decrease the upper bound to a new vaue U;", within the bounds L and U;" supplied by the
provider.

Thusfor each responding user R;, L < Uj" < Ui’ < U.
The lower and new upper bound values L and U;" are returned to the provider.
4) The provider selectsthe final connection-wide QoS value V = min U;".

5) The selected value V isreturned to the initiating user and to al responding users. It becomes the "agreed”
value. This meets the requirements of all parties since for all responding users R;:

L<V=Upmp<U’<U; <U

The mechanism isillustrated in Figure 7-4.

Initiator Provider Responders Prw Il Paries
X >

=min U'i’

T0730960-98/d

=

d)

an upper

the lower
proposed
isponding
user.R; indivigidally: this reduced value may not be worse than the lower bound. Thus L < U;" U for all
i..(It is also possible that the provider may choose to operate internally at a higher quality, but if does not
Signal thisfact to the responding user.)
NOTE 5 — It may be appropriate for the provider 10 propose different upper bounds 1o different responding users
because of different provider capabilities in different regions. The provider is not required to perform an initial
arbitration to determine one upper bound common to all responding users, because at this stage it is not known

which responding users will wish to participate in the connection, nor the values they would wish to propose in
response.

The provider may not ater the lower bound L. The new upper bound U;' and the lower bound L are
supplied to each responding user R;.

3) Each responding user may refuse the request, in which case it takes no further part in the negotiation. If it
accepts, it may increase the lower bound to a new value L' and it may decrease the upper bound to a new
value U;", within the bounds L and U;' supplied by the provider.

Thus, for each respondinguser R, L < L' <U;" < Ui’ < U.

The new lower and new upper bound values L' and U;" are returned to the provider.
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4) The provider examines the values returned from each responding user. The level of agreement that is

5)

being negotiated is best-efforts (since the others do not apply to operating targets).

The provider selects a final connection-wide QoS value V. If there is a feasible operating region

within the ranges returned by all responding users, i.e. if the highest lower bound L'pgy is |

ess than

or equal to the lowest upper bound U" i, = min U;", then V is selected in the feasible region, so that

L'max <V < U"qin. However, this may not be possible.

The selected value V is returned to the initiating user and to all responding users. It becomes the
vaue.

The mechanism isillustrated in Figure 7-5.
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limit and an upper

at least the lower

ull range proposed
responding

U for all

ty, but it does not

t responding users
perform an initial

arbitration to determine one upper bound common to all responding users, because at this stage it is not known
which responding users will wish to participate in the connection, nor the values they would wish to propose in

response.

The provider may not ater the lower bound L. The new upper bound U;' and the lower bound L are

supplied to each responding user R;.

Each responding user may refuse the request, in which case it takes no further part in the negotiation. If it
accepts, it may increase the lower bound to a new value L' and it may decrease the upper bound to a new

value U;j", within the bounds L and U;" supplied by the provider.
Thusfor each responding user R, L < L' <Ui" < Ui’ < U.

The new lower and new upper bound values L' and U;" are returned to the provider.
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4) The provider examines the values returned from each responding user. Its behaviour will depend upon the
level of agreement that is being negotiated.
Compulsory or guaranteed level of agreement

The provider must select a final connection-wide QoS lower limit Lg and a final connection-wide QoS
upper limit Ug such that L is not worse than the highest lower bound L'yax = max L' and Ug is not
better than the lowest upper bound U" yjn= min U;".

Thus, it is a requirement for a feasible region that L'z < U"min, and responding users may need to be
removed from the connection until this constraint is satisfied.

Then the provider selects the connection-wide values Lg and Ug such that L'yax € L < Ug < Ui
Typicaly Lg will be closeto L' max and Ug will be close to U in.

Best-efforts level of agreement

The provider attempts to satisfy the same constraints as in the cases of compul or guaranteed levels of
agreement, but does not exclude responding users if the constraints cannot (@l be here is a
feasible region, i.e. if L' max < U"min, the connection-wide values L and Ygselested by the proyider will
satisfy L' max < Lg < Up < U" in and typically Lg will be close to L' geah 0 (Nels 810 U min-

5) The selected values Lg and Ug are returned to the initiating user 2 init espond(ng users.
They are the "agreed" values. Except in the case of best-ef meets the
requirements of all (remaining) parties since for all remaining

The mechanism isillustrated in Figure 7-6.

Initiator Provider All Parties

T0730980-98/d0!

bined negotiation of lower and upper limits (connection-wide)

7.1.2.2 |Useof QeSfiltersih 1 x N multicast

A complgmeéntary approach to the problem of dealing with receivers with different properties, in different envifonments,
isto use RoSTilters. A QoS filter can support different levels of QoS for different receivers in the same multipeer group.
Filters are particularly valuable in dealing with continuous media information. The differences between receivers may
relate to the end systems (compression boards, processing power, display devices, etc.), networks (throughput, delay,
error rates, etc.) or to the user applications (quality required, frame rates, etc.).

The QoS negotiation mechanisms described in 7.1.1.1 and 7.1.2.1 can be operated in configurations where filters are
also present. It is possible for afilter mechanism to act as a proxy participant in connection-wide negotiations in order to
allow areceiver to join a multicast connection it would not otherwise be able to.

Subclause 8.3 discusses specific types of QoS filters that can support different values of QoS characteristics for different
receivers in a multipeer group. QoS filters can be applied where different receiver-selected characteristics have been
negotiated by receiversin the same 1 x N multicast connection. QoS filters enable a high level of QoS to be delivered to
certain receivers, while supplying filtered information to other receivers with lower QoS requirementsin thesame 1 x N
multicast connection. In such cases, knowledge of the properties of available filters needs to be taken into account
during QoS negotiation.
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The source participant may not be aware that QoS filters are being used. The source would supply adata flow at asingle
QoS level, whilethe N receivers receive either the unfiltered flow or filtered flows at different QoS levels.

7.1.3 Negotiating QoSin M x N multicast

The term M x N multicast is used to denote a multicast communication between N stations, in which M (< N) are
intending to transmit multicast to the N. These M stations are termed "focal stations'. Depending on the particular case,
the N stations may be able to transmit in unicast mode to other stations. The QoS negotiated is that relating to the
M multicasts.

One of the focal stations is designated the "owner" of the multicast. Typically, the owner station has a specia role in
initiating and terminating multicast establishment procedures, in order to ensure that the group membership rules are
correctly applied and that the procedures terminate correctly. Ownership is thus a management concept.

 division
er station
n-owners

Two kindls of procedure can be used to negotiate QoS characteristicsin M x N
— one composed of superimposed Ml negotiations;

— asingle, simultaneous KN negotiation.

Mechan|sms of these two kinds are defined in the Enhanc
(ITU-T Rec. X.605 | ISO/IEC 13252) and ECTP (under dev

dnd Protocol, ECTS
5, and can

tanesud M

1.2

As definged in the QoS Kal
mechan|sm is Resou @.- €

7.3

As defin
mechan

ent phase includes mechanisms for resource jallocation. One such
%). A reference is given in 5.5.1.

operational phase

This clause ,identifies sources of methods and mechanisms for the QoS operational phase, as [defined in the QoS
Framewprk.

Mechanisms for the operational phase include:
—  monitoring mechanisms;
— maintenance mechanisms;
— filters;
— enquiry mechanisms;

— alert mechanisms.

8.1 Monitoring mechanisms

As noted in the QoS Framework, monitoring mechanisms can be provided by general-purpose management techniques,
such as those standardized in OSI management. References are given in 5.1.2.
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