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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the spemahzed system for worldwide standardlzatlon National bodles that are members of ISO or IEC
y the
ttees
collabofate in fields of mutual interest. Other international organizations, governmental and non-goveramental, in
liaison with ISO and IEC, also take part in the work.

Internatjonal Standards are drafted in accordance with the rules given in the ISO/IEC Divectiyes, Rart 3.

In the field of information technology, ISO and IEC have established a Jomt technical i TC 1.
Draft Infernational Standards adopted by the joint technical committee are ati bting.
Publication as an International Standard requires approval by at least 75 % 0 the tigna i i e.

In exceptional circumstances, when a technical committee has collected ata ~ i ich is
normally published as an International Standard ("state of the art"/1 3y decCide by a simple majority
vote of |ts participating members to publish a Technical Report. A T hnicakRepert is enti i ive in rature

and dogs not have to be reviewed until the data it provides aye

Attentioh is drawn to the possibility that some of ¢ Report may be the subject of patent
rights. IBO and IEC shall not be held responsible fo |de fyi 3 patent rights.

Subcommittee SC 6, Telecommunica ns and. info exchange ’between systems, in collaboration with ITU-T.
The ideptical text is published as ITH

9,

ISO/IEQ TR 13242 was prepared by Joint itteg ISO/IEC JTC 1, Information technglogy,
auhx

iv © ISO/IEC 1999 — All rights reserved
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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.

They
am
com

mad
ing

Org
term

ITUFT or JTC 1 Secretariat.

It islexpected that the convergence of QoS methods and mechanis
subinitted material as a basis. In its first edition, this Recommel
current standards and other widely available specifications thahi
methods and mechanisms; and it includes definitions

applicable. These methods and mechanisms &g dexjve

Framework. Through this process, ha
will|be achieved.

Singe this Recommendation |

conflict between definiti in
lattgr have precedence. @
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TECHNICAL REPORT

ITU-T RECOMMENDATION

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

1 Scope

Thig Recommendation | Technical Report uses the concepts and termi nology of t ork,
ITUT Rec. X.641 | ISO/IEC 13236. It is intended to support those designi Sti S ifyig Information
Technology (IT) systems, data communications services and protocols, thgse defini and
QoS i iities
such S to
met their
use

The
stage i

any

Thel this

Recl the
envi

Clalise 5 identifies sources of| definition : i i ion. , iqcuss
met r se 6
ded se 9
desgri this
Rec ence

Thig Repeft contains detailed definitions of some QoS mechanisms. Some peer-to-{peer

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

a cgmmunication ] tweerl them. Subclause 7.1.2 provides an initial specification of some QoS negotiation
mechanisms for 10 icast connections, based on those in 7.1.1. Subclause 7.1.3 discusses QS negotiation
meg¢hanisms for,M x N Iticast, some of which can make use of those in 7.1.2. Subclause 8.2.1 defihes some QoS
mamagement.mechanisms to support time-critical applications.

Thig Reéeommendation | 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

Thig Recommendation | Technical Report uses the following terms drawn from the Qua ervice' Framework,

ITUT Rec. X.641 | ISO/IEC 13236:

— 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 '

— Q@S monitoring;
=\ QoS 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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Abbreviations

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 Open Distributed Processing
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

Referencesto QoS from Recom
specifications

NOTE — ITU-T and ISO mlnt'

| I TU-TsRecommerdations and | SO/IEC International Standardsthat reference QoS for the lower lay

Recommendations and International Standards involved in this area cover service definitions, attachment stand
protocol specifications for a variety of technologies including:

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

and
S of

ith other useful
e encouraged

Cin
fore
IEC

ieer

ers
ards

—  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)
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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 throughput class
(X.25 Packet Layer Protocol) 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
nriorit\
protection
ITU-T Rec. X.213 | ISO/IEC 8348 transit delay
(Connectionless-mode network service definition) cost determi

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

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

~
ol

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

N\
ITU-T Rec. X.622 | ISO/IEC 8473-3 N/ priority
(Connectionless-mode network protocol over X.25) transit delay and throughput

ITU-T Rec. X.214 | ISO/IEC 8072 establishment delay
(Transport service definitjon) establishment failure probability
throughput
transit delay
residual error rate
transfer failure probability
release delay
release failure probability
protection
priority
/\ resilience
ITU-T N X.224 | C 88¢3 throughput
(Connection-m angport protocyl) residua error rate
transit delay
<\ \ priority
ITU-T Reg, X234\ SO EC 8602 i i i
- N QoS parameter defined by connectionless-mode transport servig
(Connectionl ode tpansport protocol)
ITU-T"Rec. X.605 | ISO/IEC 13252 throughput
(EEnhanced-ecammuni cations transport service definition) transit delay

transit delay jitter
corrupted data unit error rate
lost data unit error rate
ordering
protection
precedence

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

Characteristic or parameter

Recommendation | International Standard

transit delay

ITU-T Rec. X.25 and I SO/IEC 8208
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 X622 | ISOIEC 8473-3

transit delay jitter

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

establishment delay

ITU-T Rec. X.214/|’|’SBL%C 8072

release delay

throughput

ITU-T Rec. x@ I%S(IE(}KOYZ
o~ }\{}

protection

.25 and ISO/IEC 8208
213 | ISO/IEC 8348 — CO
. X.214 | ISO/IEC 8072

c. X.605 | ISO/IEC 13252

residual error rate

ROV

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

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

r&iilie C

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

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

cost determinants

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

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 — Open Systems

Interconnection — Network service definition.

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

Interconnection — Transport service definition.

— ITU-T Recommendation X.605 (1998) | ISO/IEC 13252:19%ormation technology — Enhanced

communications transport service definition.

The following Recommendations | International Standards cover generalized protocol specifications:

Circuit-terminating Equi pment (DCE) for termi nals operating in the packet mode and connected ta p
data networks by dedicated circuit.

— ISO/IEC 8208:1995, Information technology — Data Communications
Data Terminal Equipment.

Thejfollowing Recommendations | International Sta

9574:199rmation technology — Provisior]
acket-mode terminal equipment connected to

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

subné ork

— ITU=T Recoihmendation X.623 (1994) | ISO/IEC 8473-4:19a8frmation technology — Proto

that provides the OSI Data Link service.

Protocol for

bystems

col for

col for

vice

of the
an Integrated

pf X.25
de Network

pf X.25
ne network.

col for
by an X.25

ol for

providing the connectionless-mode network service: Provision of the underlying service by a subnetwork

— ITU-T Recommendation X.625 (1996) | ISO/IEC 8473-5:19@formation technology — P

otocol

for providing the connectioniess-mode NEItwork Service: Provision of the underlying Servi
circuit-switched B-channels.

ce by ISDN

512 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.

6 ITU-T Rec. X.642 (1998 E)
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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.236 (1995) | ISO/IEC 9576-1:198frmation technology —Open $ystems

— ITU-T Recommendation X.237 (1995) | ISO/IEC 10035-1:19%6rmafion te bystems
Interconnection — Connectionless protocol for the Associatig t: Protocol
specification

ThelRecommendations | International Standards for Message Handling System re:

— ITU-T Recommendation X.400 series | ISO/IEC 100z
Handling Systems (MHS)

sage

The|following Recommendations | International Standards for O
QoS management:

— ITU-T Recommendation X.701\(199Y) { : stems

port

bystems
bystems
Open

g X.753 | ISO/IEC 10164 (all pdrigrmation technology —-{ Open
ms management.

518 2ecom &tior ISO/IEC International Standards that reference QoS for Qpen

Thelfollowing Re Rendati ternational Standards for ODP make reference to QoS:
ommendations X.901 to X.904 | ISO/IEC 10746 (Parts 1 tafd)mation technology — Qpen

—<=[TU-T Recommendation X.950 (1997) | ISO/IEC 13235-1:198formation technology — OQpen
distributed processing — Trading function: Specification.

— 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


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

ISO/IEC TR 13243 : 1999 (E)

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.

Reférencesto further TC 184 standards dealing with QoS can be found in ISO TR 12178.

54 QoSin ITU-T Recommendations

Thig subclause identifies some ITU-T Recommendations that contain definitions of
infofmation.

ated

54.1 QoS in G-series Recommendations — Transmission systemsg™a jadi orks

- K of quality of service and network performange in

— ITU-T Recom lay's
inan1SD
- ITU-T hnce

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

5438 QoS in'X-series Recommendations — Data networks and open system communication

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

= CCITT Recommendation X-I3T (1988fattbtockimg 1 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-friame
relay SVC service.

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

55 QoSin specifications produced by other organizations

55.1 Internet Engineering Task Force (IETF)

Corn
Red

wing Internet

cation —

al Specifi-

Dility

Processing

gptember 1998pecification of Guaranteed Quality of Service.
— ORFC 2213 (September 199Mtegrated Services Management Information Base using SMIv2.

=~ RFC 2214 (September 199Thtegrated Services Management Information Base Guaranteed Sefvice
Extensions using SMIv2.

— RFC 2215 (September 199General Characterization Parameters for Tntegrated 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.

org

impfacticable for this Recommendation | Technical Report to give individual refere

the

intefested in research in QoS: the fifth IWQoS was held in May
http//www.ctr.columbia.edu/iwqos/.

6

Typ

spe
tos

7
This
Me
— initiglizationgriechanisms.
7.1 Methods of reaching QoS agreements

Qo$ agreements can be reached by a variety of means, including:

5.6
Qo% management is now an important research topic for many universities, institutes, consortia

n oo MO\ AC oo o Kt
\NCooAar Il url \{UQIIIQIIC[UUIIUIL

nizations. The number of papers published on the subject is growing each _year, to anhextent

annuallFIP International Workshop on Quality of Service (IWQo0S) may be 2

specifications. Standard OSI or Internet Managemg
prediction phase activities.

and industrial
that makes it

owever, the proceedings of
atting point for those

b page at

ieved;
eved;

proprietary means, and no standards or publicly available

ent can be used

Framework.

— 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.
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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 |
communications protocols standardized jointly by ITU-T and ISO/IEC.

ayer

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.
first uses a single parameter, and permits negotiation down from proposed maximum or desirable QoS levels.

The
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 instances of the mechanisms defined in this clause may be operated in order to negotiate combinations of
opefating target, limits and/or thresholds. Thus, for example, agreements on high and low_limits can be‘reachefl by
opefating two single-parameter negotiation mechanisms simultaneously.
OTE - However, in complex cases it may be better to define new combined me result more
fficiently.

Although each mechanism has a defined order of operation, with an initiati ng(ser ues,
whig¢h are then modified by the other parties, there is a degree of symmetry ould
be g value that is acceptable to all. However, there is an asymmetry indhat & e of
valye within the acceptable region
The|two mechanisms are defined in 7.1.1.1, and then 7.1.1.2 il|ustrates their inds
defiped in the QoS Framework. Subclause 7.1.1. shows QoS
charfacteristics has been specified in ITU-T Recog
It should be noted that, in this clause, mechanisms are descr ich include the negotiation of both upper and |Qwer
limits. Although these are included as examples sms
whig¢h involve asingle limit (either hi
7.11.1 Basicthreepartyn
In the following, the terp e and upper bound are al to be understood as in the diregtion
of Higher quality, and orse value and lower bound are to be understood as ir} the
diregtion of lower quality. Hrgh gualit 3y be'either high numerically (asin the case of throughput) or low (gsin
the ¢ase of transit delay)
In the mechanism déscri i Qw, actions undertaken by a provider are described. These commonly involve
selertion by a provider, during the negatjetion phase, of a new value for a QoS parameter and are often described i the
follgwing magner: i select a new value P which is not better than the initiator-proposed value, i.e. such
that|P' < P. Thesel chosen so that the negotiation mechanisms converge and terminate and the valugs P
and|P represent the vl ctyally exchanged as part of the negotiation mechanism. This does not preclude a proyider
from operating internally ata’higher quality than P, but this would not be signalled in the negotiation mechanism.|It is
recdgnized that many networks, for example, operate on a discrete number of settings for a particular QoS charactefistic
andfthat in practice, therefore, ahigher quality than that requested for a particular characteristic may well be provid
Thejfolowing 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
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)

may

11


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

ISO/IEC TR 13243 : 1999 (E)

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
boundvaluel 1f the prn\/idnr does not refuse the reg lest, but cannot npnr:\fn overthe full range prop sed
by the initiating user, it may determine a new reduced value U’ for the upper bound: this reducedvfalue
may not be worse than the lower bound. Thus L < U’ < U. (It is possible that the provider may_choose 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 are
supplied to the responding user.

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

4) The provider shall leave the selected value V unchanged

5)

Thejtwo mechanisms are illustrated in Figure 7-1.
Thefmechanisms may also be operated with some hestrictions place For
exaple, bilateral negotiation mechanisms correspeld to xes not
perrpitted to modify any of the values it receives ! c may
ofteh be negotiated simply between ' ches
a certain level but the provider’ if
Initiator Pravid Responder Provider Initiator
SO s
\ P’
i \Y
Singfle-paramet€er negotiation
u
| L
X \%
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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7.1.1.2 Application of the negotiation mechanisms

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;

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

the level of agreement: these are defined in the QoS Framework (see 7.3.2.4 in ITU-T

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

are defined in

Rec. X.641 |

In &
ser

Bol

Wh
sho
wol
neg

7.1.

ISQUEC 1’29'2!%)’ and may. be:
*  best-efforts, for operating targets or thresholds;
compulsory, for limits only;

guaranteed, for limits only.

a lower BB
guaranteed ge

.3 Usage of mechanisms mapped to lower layer ITU-T Recommendations | ISO/IEC Internati
Standards

Ta

y to use several

highest level

DoS, and the

highest level
S;

0S but with
mpulsory or

ch the QoS
ed semantics;

esponding user
final values
ropriate when

bnal

le 7-1 helow ir’lnnfifine1 for thaose standards which cpnr‘if\/ a pnrfimllnr mechanism for Lse in Pnhjl nctio

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 |

nternational 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

tl

he 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

(Connection-mode transport
protocol)

residual error rate
transit delay

with best-efforts semantics.

Characteristic or parameter Mechanism used Notes
Standard
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—Therespordimyuserandhmitiatmguserare
informed of the value selected. It may be less
than, equal to, or greater than the proposed
value.
minimum throughput class | 1) Theinitiating user supplies a proposed value.
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
(donnection-mode network service ion or single-parameter negotiation of an
definition) m N ating target value, with best efforts
w transit N\ unded negotiati i
egotiation or single-parameter |
negotiation of an HQA operating target value,
(\ with best efforts semantics.
pr it}\) At the choice of the initiator, either bounded
negotiation or single-parameter negotiation of an
HQA operating target value, with best efforts
A semantics.
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 securit
AN model).
\ transit delay Not a negotiation mechanism but based on the
cost determinants specific characteristics of the facilities which can
be expected to be made available by the provider.
ITU-T Rec. X.214"| ISONEC 8072| all QoS parameters except Single-parameter negotiation of an HQA
(Transpart service definition) protection operating target, with best-efforts semantics.
protection Not negotiated — A local matter controlled
according to the security policy in force. See
ITU-T Rec. X.802 | ISO/IEC TR 13594 _
(:I IfUI L IatIUI 1 tcbhl IU:UU)’ LUVVCI Laycl < SCTLUT It
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,

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

M echanism used Notes

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

sequencing vs. transit delay
transit delay vs. cost
residual error probability
vs. transit delay
residual error probability
vs. cost

No negotiation — Decision taken on each
individual data unit. Network entities in interme-
diate systems may, but are not required to, mak
use of this information as an aid in selecting a
route when more than one route satisfying othef
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.

]

U-T Rec. X.234 | ISO/IEC 8602
Connectionless-mode transport
protocol)

QoS parameter defined by
connectionless-mode
Transport service

For underlying connectionless-mode network
service: _
QoS parameter derived fro

the association.
For underlying connegfi
QoS parameter deriwe
user of the QoS availabl

the

connection.
CLCITT Rec. X.612 | ISO/IEC 9574 throughput wledge
(Qonnection-mode network service transit delay Reg. Q.931 (ISDN
byl packet-mode terminal connected ecification for

to an ISDN)

J-T Rec. X.622 | ISO/IEC 8473-3
Connectionless-mode network
protocol over X.25)

m
priority IY/o nqge,tlatlﬁka%hgmsﬁw
25 and ISO/IEC 8208

transit delay and throughypt x/sé |7 - X
to tlatlo mechanisms.

IT

P

NQTE 1 — For the transit delay case, a restrict Waﬂon mechanism is employed. In [steg 3), if the
regponding user accepts the request, then the supphi ervaluey(whic responds to low transit delay) is todjeatged. It i
even conveyed in step 4), since the provider already knows t i ion is et up.
NQTE 2 — See the entry for ITU-T %: X.25 and \SO/IEC 8208
7.1p Negotiating QoSin [ x
A 1|x N multicast conn communications, namely a connection with one sender and N
recgvers. In establishing a 4 the
selertion of the participz ond
the [capacity of the provi the
conmection. Receivers x N
conipection estab y the
neggti ation ofQo0S
OTE 1 — Mecl ined in ITU-T
Rec. X.605 | ISO/IE
OTE 2 — A he terminology of "sender" and "receiver" ix N multicast is common, and is based on a typical application,
amely broadcast transmission. However, this should not be taken to imply that the receivers cannot send data|to the sender. In
i i iver unicast,
xploited.

"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 and that particular
receiver.

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) 15
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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 prote
confidentiality); or

ction (for

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.

eiver-selected negotiation for a& N multicast connection is performed for each of the N receiversdndg
ce the mechanisms defined in 7.1.1.1 for basic three-party QoS negotiation can be used for,each g
out change.

Red
Her
with

For
ens
con
of the receivers. The necessary extensions are defined in 7.1.2.1 below
reaching agreements of the kinds defined in the QoS Framework.

Finally, 7.1.2.2 discusses the use of filters N multicast.

7.1.

Wh
of t

i y to inform all the participar
furtherstepto the mechanisms of 7.1.1.1.

operate multiple ingtaqce
deal with these cases poré

Asin 7.1.1.1, the terms inepea e'td be understood as meaning changes in the direction of improve
degiaded quality respectivel it isthe multicast sender that is the initiating user, and the receiver
the fesponding user

The|procedures or normal operation. Other behaviour may occur in cases of equipment fa|
or syidden ovérload candithgns

)
[

NOTE 2 —The definitions\of the negotiation mechanisms that follow treat the "service-provider" as a single p4
hough in practice itmay bedcomposed of a number of communications providers.

Five mechanisms'are defined, as follows:

"single-parameter" negotiation, which is negotiation down from upper bounds provided by t
succession, with no lower bounds imposed;

pendently.
uch negotiation

ed in 7.1.1.1 to
otiated value is

ty local to one

ts of the result

nsistent with all
t will be possible
be possible to

silitds pos
her mechanisms

}d or
5 are

lure

rticipant, even

he parties in

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.
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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 becomes the
"agreed” value, andissuchthat V =minV;<V;<PB/' <P.

Thelmechanism isillustrated in Figure 7-2.
Initiator Provider Responders Provder All S
i P /.
, &4 v V = min V,
P /\ in
BN
T0730940-98/d02
arametegr negotiation (connection-wide)
b) low threshold — Connection-wide

ies a desired operating range by supplying a lower bound L and an upper

fuse the request if it knows it cannot be met, i.e. if it cannot support at least the |gwer

user-R; individtally: this reduced value may not be worse than the lower bound. ThusL < U;' < U far all
i. (1t is also possible that the provider may choose to operate internally at a higher quality, but it doesg 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

3

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;' 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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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 within the range, i.e. such that L' pax SVAE Ul min.
Typicaly V will be closeto L' jax.

Best-effortslevel of agreement

The provider attempts to satisfy the same constraints as in the cases @ ) vels
of agreement, but does not exclude responding users if the constraint 3 jed. reis
afeasible region, i.e. L'max < U'min, the connection-wide valug'Vv s fisfy

5) The selected value V is returned to the initiating user NE nding users. It becgmes
the "agreed" value. Except in the case of best-efforts}é 3gres i ts the requirements qf all

Thelmechanism isillustrated in Figure 7-3.

Initiator Provider Provider All Parties
. N |
. Qx ' E
. T0730950-98/d03
igure 7-3 — Bounded negotiation of a low value (connection-wide)

c) Bounded 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-5wheret="5-sitsproposecthightimit-or-highrthreshotchvatte:

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.

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


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

ISO/IEC TR 13243 : 1999 (E)
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) Theselected value V isreturned to the initiating user and to all responding users. 1t becomes the "agreed”
value. This meets the requirements of all parties since for all responding users R;:

L<V=U"mn<Ui"<Uf <U

The|mechanism isillustrated in Figure 7-4.

Initiator Provider Responders Prw Il Paries
>0 >

=min U'i’

T0730960-98/d04

d)
pper

i (It is also possible that the provider may choose to operate internally at a higher quality, but it doeg
signal this fact to the responding user.)

not

wh|ch respondlng users will wish to part|C|pate 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
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'mg is less 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.

5) The selected value V isreturned to the initiating user and to all responding users. It becomes the "agreed”
vaue.

The mechanism isillustrated in Figure 7-5.

Initiator Provider Responders Provider All Patties

P

arb Arbitration TO730970-98/d06

Thig and an upper

limi
ast the lower
ponding

r all
ut it does not

signal this fact to the responding user.)

NOTE 6 — 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 rncpnndung users-will wish to p:::rhmp::fn n-the connection—hor the values fhn\Jl would wish ito 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;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' yax < U"min, and responding users may need t
removed from the connection until this constraint is satisfied.

Then the provider selects the connection-wide values Lg and Ug such that L'y < L < Up < U

o be
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Best-effortslevel of agreement

The provider attempts to satisfy the same constraints as in the cases of compul sof

agreement, but does not exclude responding users if the constraints cannot (@l be isa

feasible region, i.e. if L' max < U"min, the connection-wide values Lg and Ug will

satisfy L' max < L < Up < U" i and typically Lg will be closeto L' g

5) The selected values Lg and Ug are returned to the initiating user 2 5Er'S.

They are the "agreed" values. Except in the case of best-ef the

requirements of all (remaining) parties since for all remaining
mechanism isillustrated in Figure 7-6.

Initiator Provider All Parties
Ue
LF
T0730980-98/d06
bined negotiation of lower and upper limits (connection-wide)

P2 Useof QoSfiltersih 1 x N multicast
pbmplementary approach to the problem of dealing with receivers with different properties, in different environments,
use QoS filters. A QoS filter can support different levels of QoS for different receivers in the same multipeer group.
brs-are particularly valuable in dealing with continuous media information. The differences between receivers |may
oA tho and ovctamce (camnrknccian haarde nracnccina nonvunr  dicnlavy dAownence b\ nahanarlee (throninbhine e A
T O tNC—CNU— Oy StCMio (CUMPT Cooro 00T TS, ProCCooT g IPOVY O UropPity — GCVTOT S CtT) TtV v ONko—  tHFrOGgriooty u..lay,

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
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division between owner and non-owner stations, which concerns management roles, cuts across the-divi

appear in both user-level and provider-level protocols.
NOTE — Mechanisms for changing owners are beyond the scope of this Recommer

kinds of procedure can be used to negotiate QoS characteristicsin M x N m
— one composed of superimposed Ml negotiations;
— asingle, simultaneous KN negotiation.

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

ent phase includes mechanisms for resource allog
%). A reference is given in 5.5.1.

lefined in the QoS Kal
hanism is Resou @.-:

Initializatio
defined in thg” QaS W the QoS establishment phase includes the initialization of ope
hanisms. Typ i by local means that are not subject to standardization.

M ethodsan schanisms for the operational phase

clause jdentifies sources of methods and mechanisms for the QoS operational phase, as defir
mework.

hanisms for the operational phase include:

sion

een users and provider, which reflects use and provision of communications services. In particular, an owner station

ners

Protocol, ECTS

Bud M

ation. One such

ational phase

ed in the QoS

8.1
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— maintenance mechanisms;
— filters;

— enquiry mechanisms;

— alert mechanisms.

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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