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Abstract

This paper has two parts. The first part reviews the QoS-related activitiesin the ITU-T and
highlights the generic QoS activities. The second part looks at the lack of consensusin the ITU
on a QoS framework and for definitions for QoS, and proposes an approach to be adopted. The
god isto improve the impact on |P-based networks and services of the ITU-T QoS expertise.

Introduction

At the recent World Telecommunications Standardization Assembly, ITU-T Study Group 12 was named the
Lead Study Group on Quality-of-Service (QoS) and Performance. A main reason for this decision was that
the mandate of Study Group 12 includes guidance on the end-to-end transmission performance of al types of
networks (e.g., PDH, SDH, ATM and IP), terminas (e.g., handset, hands-free, headset, mobile, audiovisua)
and their interactions, in relation to the perceived quality and acceptance by users.

Asthe Lead Study Group on Quality-of-Service and Performance, Study Group 12 provides leadership for
the ITU-T in dedling with QoS-related issues. Internal to the ITU-T, thisleadership involves providing a
roadmap for QoS activities that can be used to identify and resolve QoS-related issues across Study Groups.
Externa to the ITU-T, this leadership involves active communication with other organisations, with agoa of
improving the visihbility of ITU-T expertise in QoS and more effectively leveraging this expertisein
specifications being developed elsewhere in the industry.

Accordingly, this report summarizes an investigation into the current QoS related activities of the ITU-T. This
report was motivated by the clear need to make an assessment of the ITU-T QoS activitiesin light of the
rapidly changing services marketplace, in particular those that are |P-based. Additionaly, this document
proposes a path forward for the collective QoS activities of the ITU-T, so that this very important core



competence is most effectively utilized and leveraged as the industry moves toward |P-based networks
intended to support al user QoS needs.

A Taxonomy of QoS Activitiesin the | TU-T

In striving to do a thorough assessment of ITU-T QoS activities, alarge amount of information was noted.
Searches on the ITU website yield hundreds of references, contributions and recommendations. The work
programme of every Study Group was reviewed, as was the list of Questions under study by each Study
Group. Additionally, information was collected from every Study Group by a personal request from each
Chairman, to put al the other material in context.

This survey led to a very large amount of information, which is not reproduced here because amogt dl of itis
reedily available from the web pages of each Study Group. Thisinformation naturaly lent itself to a type of
triage, where ITU-T Study Group activities were sorted into three buckets:

1. A work programme with very little direct QoS content (e.g., producing a QoS recommendation).

2. A work programme that includes the consideration of QoS mechanisms, but indirectly and/or in isolation
for specific technologies, such as QoS capabilities for multimedia, cable or Frame Relay;

3. A work programme that has direct and/or extensive QoS involvement, with milestones of producing
generic QoS-related recommendations that were basically technol ogy-independent;

The Study Groups that fell into the first category of very little QoS work were SGs 3, 5, 6, 10 and SSG.
Nothing more will be said about these, which is not meant to sound critical or negative—it isjust that their
mandate and work programme does not currently include much QoS activity.

The middle category of QoS mechanisms for specific systems captures SGs 4, 7, 9, 11, 15 and 16. These SGs
have at least one question that involve QoS, as per the following examples (not exhaugtive):

SG 4 has some QoS content in two questions related to operations supporting SLAS;

SG 7 has one gquestion on Frame Relay QoS

SG 9 studies QoS signaling for cable systems, and has questions on video quality assessment;
SG 11 is developing capabilities to have BICC be able to signal QoS

SG 15 works on system-specific requirements for network and transport equipment, and

SG 16 islooking a QoS mechanisms primarily for H.323-based multimedia systems and the
Mediacom2004 framework.

Another reason for putting these groups in a separate category is that their work is not highly dependent on
the work of others. In this case, the usual liaison process is effective in communication status and progress.

For information only, the filtered work programmes of these groups are annexed (see Annex A) to this paper.
They were filtered to show only the items that are both |P-related as well as QoS-related. Obvioudly the
accuracy of the information in this Annex is only as good as the information available from the most recently
published work programme of each Study Group.

The last category of QoS work in the ITU-T covers “generic” QoS work and includes the remaining ITU-T
Study Groups, namely Study Groups 2, 12 and 13. Here we want very careful assessment and coordination,
because the activities of these groups are interdependent. Also, if generic QoS-related guidance is to come
out of the ITU-T and be well utilised by other bodies, such asthe IETF, it is critical that any such guidance



(for example on alowable levels of packet 10ss) be consistent with the experts across the ITU-T. Otherwise,
ITU-T guidance on QoS-related topics will be confusing and mideading, and credibility will be lost.

Therefore, the remainder of this paper deals with the QoS activities of Study Groups 2, 12 and 13 because of
their unique interdependency. Additionadly, since it was stated that a mgjor concern today is the QoS of the
rapidly evolving IP-based networks and services, only the IP-related activities in these three SGs are focused
upon here. Their QoS-related work that also involves |P aspectsis as follows:

SG 2 has one question on Q0S, but severd other questions on routing, traffic engineering, network
management are tightly linked with Q0S. SG 2 (via Q.5/2) aso oversees a separate experts group known
as the Quality of Service Development Group (QSDG) that has many Working Groups that engage active
discussions on many QoS-related topics. The QSDG does not exist with a primary purpose of developing
recommendations. To date very little of its subject matter has been IP-oriented.

SG12 has dl of its 16 questions directly related to Q0S, mostly from a transmission quality perspective
(the mandate of SG12 was given in the opening paragraph of this paper). Of particular relevance to the IP
focus of this paper is the work of WP 3/12 which is dmost completely dedicated to the performance of
| P-based networks and terminals; however, the other questions in SG12 also clearly impact user-perceived

QoOS, just not as IP-centric.

SG13 has an entire Working Party dedicated to Network Performance, WP 4/13, which looks at
everything from physica layer performance to connection set-up times. A subset of this work is focused
on IP layer performance, in particular the work of Q.6/13, which isworking on defining |P network QoS
classes in draft Recommendation Y.1541.

For information only, the filtered work programmes of these three groups follow. The list of draft
recommendations, which is only as accurate as the information from the individua Study Group web pages,
was filtered to show only the items that are both IP-related as well as QoS-related.



|P-related QoS Activitiesin Study Group 2

Recommendation | ST | Ques | Timing | Pri | Pg Liaison References Subj ect
ETEL N 1,26, 2002 M 30 | SGs4,11, 12, 13,15, 16 SG2iFTP Framework for traffic engineering and QoS
9/2 methods for IP-, ATM-, and TDM - based
multiservice networks
ETE2 N 1,26, 2002 M SGs4, 11, 12, 13, 15, 16 SG2iFTP Traffic engineering and QoS methods- Cal
9/2 routing and connection routing methods
ETE3 N 1,26, 2002 M 30 | SGs4,11, 12, 13,15, 16 SG2iFTP Traffic engineering and QoS methods- QoS
9/2 resource management methods
ETE4 N 1,26, 2002 M SGs4, 11, 12, 13,15, 16 SG2iFTP Traffic engineering and QoS methods-
9/2 Routing table management methods and
reguirements
ETE5 N 1,26, 2002 M 30 | SGs4,11, 12, 13,15, 16 SG2iFTP Traffic engineering and QoS methods-
9/2 Transport routing methods
ETE6 N 1,26, 2002 M 30 | SGs4,11, 12, 13,15, 16 SG2iFTP Traffic engineering and QoS methods-
9/2 Capacity management methods
ETEY N 1,26, 2002 M 30 | SGs4,11, 12, 13,15, 16 SG2iFTP Traffic engineering and QoS methods -
9/2 Traffic engineering operational requirements
E.QOSVOIP N 5/2 2001-10 M 6| SG13 COM 2-R81 Operational considerations for QoS of voice
and facsimile over | P-based networks
E.hfc N 7,8,9/2 | 2001-10 H 7 | SGs13,15 SG2iFTP Traffic engineering considerationsfor IP
access networks based on hybrid fibre-
coaxial systems
E.ipvpn N 9/2 2002 H 10 | SGs3,11 SG2iFTP Traffic engineering methods for network-

based IP virtual private networks




IP-related QoS Activitiesin Study Group 12

Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subject

P.GTWY N 2/12 12 2002 H G 15 Performance specifications for
gateways

P.VolP N 2/12 12 2002 H G 15 Performance specifications for Vol P
terminals

P.PAC N 7/12 12 2003 Subjective evaluation of the effects
of time-varying impairments (eg.
Packet |0ss)

G.107 R 8/12 12 2004 M SG 2, ETS The E-model, a computational model
for usein transm. planning

G.113 Appendix | R 10/12 12 2002 H SGs 15,16 Transmission impairments

G.108 R 1112 12 2004 M s 11, 13,15, 16, ETS| Application of the E-model: a
planning guide

G177 R 1112 12 2002 M SG 11; ETS COM 12-86 Transmission planning for
voiceband services over hybrid
Internet/PSTN connections

G.17x N 12/12 2002 M SG 11; ETS Transmission planning for voice-
band services over | P connections

GIPP N 12/12 2003 H Transmission performance
parameters for |P networks affecting
perceived speech quality and other
voiceband services

G.QoSRQT N 13/12 12 2001 H Multimedia QoS requirements

G\VBSIslands N 14/12 12 2002 H Transmission planning for
interconnected | P-based networks
supporting PSTN-type speech and
voiceband data services

G.VolP-Islands N 14/12 12 2002 H Transmission planning for
interconnected | P-based networks
supporting VoI P services

QoS coordination N 15/12 12 Cont. H Coordination of QoS/performance

activities

studies




|P-related QoS Activitiesin Study Group 13

Recommendation | ST | Ques | SG | Timing | Pri Liaison References Subject

Y.iptc N 4/13 13 2002-02 H ITU-T/R asrequired; IETF, | COM 13 R-16 Traffic control and congestion
ETS, ISO/IEC JTC1, control in IP networks
ATMF, MPLS

1.350 R 6/13 13 2004-02 L ITU-T/R asrequired; IETF, General aspects of QoS and NP
ETSl, ISO/IEC JTCL,
ATMF, MPLS

1.351 R 6/13 13 2004-02 M ITU-T/R asrequired; IETF, Relationship among ISDN, IP and GlI
ETS, ISO/IEC JTC1, performance Recommendations
ATMF, MPLS

Y .800 (Y .perf) N 6/13 13 2002-11 M ITU-T/R asrequired; IETF, Performance framework for the GlI
ETSl, ISO/IEC JTCL,
ATMF, MPLS

Y.1540 N 6/13 13 2002-02 H ITU-T/R asrequired; IETF, I P packet transfer and availability
ETS, ISO/IEC JTC1, performance parameters
ATMF, MPLS

Y. 1541 N 6/13 13 2002-02 H ITU-T/R asrequired; IETF, | COM 13R-16 IP packet transfer performance
ETS, ISO/IEC JTC1, objectives
ATMF, MPLS

G.optperf N 8/13 13 2004-02 H ITU-T/R asrequired; IETF, Error & availability performance
ETS, ISO/IEC JTC1, parameters and objectives for
ATMF, MPLS international pathsin OTN

Y.1530 N 913 13 2002-11 M COM 13R-7 Call processing performance for

voice servicein hybrid |P-based
networks




Generic QoSWork acrossthe ITU-T

The strong interdependence of the work of these three groups (SG 2, 12 and 13) makes it clear why
they should be well coordinated. Fortunately all evidence pointsto alevel of communication and
cooperation that is healthy for each of the three groups as well asthe ITU-T in general. For example,
in previous study periods there was a Joint Coordination Group (JCG) on QoS, and a careful
examination of the work of these groups resulted in very few problemsin areas considered by the JCG
to be “critical dependencies.” An examination of the related areas being studied in the current study
period supports this view. As examples, SG 12 is making sure that the IP QoS classes being proposed
by SG 13 can support most user applications; and SG 2 is coordinating its | P-related traffic engineering
activities across the ITU-T.

But acritical question is, if QoS coordination and communiceations are sufficiert, then why isthe QoS
expertise of the ITU-T not better utilized by other key industry forums such as the IETF? (Asking this
way might sound judgmental, but in fact very few IETF activities make use of ITU-T performance and
quality efforts.)

Based on the present assessment of QoS work in the ITU-T, thereis at least one likely answer to this
issue of others not readily using the ITU-T work on QoS. A probable root cause may be the widely
varying QoS-related definitions and related frameworks used by different SGs. Consistent guidance
from the ITU-T issmply not seen or heard by others outside the ITU, so our work is difficult to use.

Accordingly, the remainder of this paper addresses the use of a consistent approach to IP QoS, with a
goa of aset of well-defined and relevant (e.g., customer-affecting) measures that can be readily used
to plan and deploy networks, as well as to monitor service quality. If al ITU-T Study Groups were to
use a consistent QoS approach, with consistent definitions, then the respective products of each SG
would be better leveraged outside the ITU-T. Thisis the fundamental conclusion of this paper.

The Challenge of 1P-related QoS
There are many issues presented by the use of |P-based networks and services, such as the lack of
effective, robust and scalable standard mechanisms for:

- dggnaing desired end-to-end QoS across both network and peer interfaces,

- dynamic alocations of resources (like delay) among network segments;

- assuring end-to-end network performance objectives are achieved; and

- performance monitoring of 1P-based networks and services that are consistent with the methods

used for network and service planning, and meaningful to the user experience.

If these issues are to be addressed in atimely fashion, a consistent QoS approach is clearly needed.

QoS definitions and frameworks

The term Quality-of-Service (Q0S) is extensively used (and mis-used) today, not just in the
telecommunications world in which it has its roots, but increasingly regarding broadband, wireless and
multimedia services that are IP-based. The good news is that networks and systems are gradually
being designed to meet the end-to-end service performance required by user applications; the bad
news s that the term QoS is usualy not defined, is used loosdly, or worst of dl, misused.

As noted, Study Group 12 is charged with aleading role for the QoS-related work program of the



entire ITU-T. For this exercise to have any real meaning, it is clear that first a solid foundation must be
provided. Accordingly, it is hecessary to establish a basic framework and definitions for QoS.

Regarding definitions of QoS, the Quality of Service Development Group of SG 2 has a very active,
ongoing debate over what QoS is or isn't. Without re-playing the entire debate, one especidly intriguing
position is that defining QoS may be an irrdlevant exercise in many situationsin which it could be
argued that all that really matterstoday is what performance levels are required in a given Service
Level Agreement (SLA). While acknowledging the obvious utility of this view, it is suggested here that
rigoroudly defining QoS to cover dl user application needs is still worthwhile because:

Many in the |P-related arenas have little or no knowledge of QoS at the application levdl;
Many users (e.g., resdential) are not explicitly covered by any SLA; and

It is desirable to have designers of network elements use the same performance parameters and
definitions being used by service providers and their customers.

It is therefore reasonable to assume that re-visiting the basics of QoS is a necessary first step towards
a consistent, industry-wide use.

The thorough review of all QoS-related work done for this paper indicates that there are very few
forma and/or robust definitions of QoS. Additionally, most publications, including many standards, use
QoS but either do not define it, or else point to one of these other few definitions. For example, filtering
through many ETSl reports and specifications, it is seen that either QoS is not clearly defined, or else
reference is made to I TU-T Recommendation E.800.

In looking for candidate definitions of QoS, we see that 1SO 8402 actually provides a definition of
quality itsdlf, whereas E.800 provides a definition of QoS. The framework described in E.800 is useful
in the sense that it interrelates the various operational aspects of providing networks and services, but
suffers from not being very application-oriented, and in some areas too vague to implement. This may
be why the E.800 framework has not seen widespread adoption outside of the telecom industry, and
even many segments of the telecom industry do not useit.

Quality, QoS Definitions and Four Viewpoints of QoS

A definition of quality itself is provided in SO 8402 as “the totality of characteristics of an entity
that bear on its ability to satisfy stated and implied needs.” Similarly, SO 9000-2000 defines
quality as the “degree to which a set of inherent characteristics fulfills requirements.” The 8402
definition seems to be better from the user’s view. In any event, QoS is clearly a subset of overal

quality.

ITU-T Recommendation E.800 defines QoS as “the collective effect of service performance which
determine the degree of satisfaction of a user of the service.”

Taking 1SO 8402 (or 9000) as a definition of quality, and E.800 as a definition of QoS, are ingtructive
first steps, but hardly sufficient to provide an approach or methodology for ensuring user satisfaction
when using |P- and/or multimedia-based services. Some way is needed of relating the application-
affecting communications functions of a service to the various criteria used to assess the quality with
which these functions are performed. Filling this need was the purpose of the communications services
qudity framework proposed by Richters and Dvorak in the October 1988 issue of the IEEE
Communications Magazine. This framework was later refined and adopted by the Federation of
Telecommunications Engineers of the European Community (FITCE), with an extremely thorough



assessment of how it could be used in practice. ETR 003 from ETSI provides areadily available
source for this same framework and QoS approach, which is next elaborated.
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Matrix for the determination of QoS criteriafor a telecommunications service:

Quality criteria of atelecommunications service may be derived from amatrix shown in Figure 1.
Consderable thought has gone into its construction and has proven to be useful in identifying QoS
criteriafor customers before launching a new service (see ETSI ETR 003). The FITCE Sudy found
that, depending upon the granularity of QoS required for a service, as many as 43 QoS criteriamay be
deduced and as few as 13 important ones for basic telephony service.

This matrix may be used for any telecommunications service to determine the requisite QoS criteria.
After determining the quality criteria, parameters can be defined and performance objectives set.

SERVICE QUALITY CRITERIA

SPEED ACCURACY AVAILABILITY RELIABILITY SECURITY SIMPLICITY FLEXIBILITY

1 2 3 4 5 6 7

SERVICE
FUNCTION

Sales & Pre-
Contract
Activities 1

Provision 2

Alteration 3

SERVICE
MANAGEMENT

Service
Support 4

Repair 5

Cessation 6

Connection
Establsh. 7

Information
Transfer 8

CONNECTION
QUALITY

Connection
Release 9

BILLING
10

NETWORK / SERVICE
MANAGMENT BY
CUSTOMER 1

Figure 1. Matrix to facilitate identification of QoS criteria for a telecommunication service

Relationship between QoS and Network performance (NP)

Network performance contributes towards QoS as experienced by the user/customer. Network
performance may or may not be on an end to end basis. For example, access performance is usualy
separated from the core network performance in the operations of single IP network, while Internet
performance often reflects the combined NP of several autonomous networks

Other ITU-T Recommendations, such as 1.350 and Y .1540, have gone on to develop far more detail
for network performance and the NI-to-NI part of overal QoS, in addition to contrasting QoS and
network performance. But E.800 remains the most meaningful ITU-T definition from the user’s
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perspective--even though, as mentioned, the framework of E.800 is vague in areas and has thus led to
avariety of interpretations. So while the framework of E.800 needs to be more concrete and more

application-oriented, its basic definition of QoS is adequate.

Four viewpoints of QoS

The QoS definition matrix of Figure 1 gives criteria for judging the qudity of the communications
functions that any service must support. However, even this definitional matrix can be viewed from

different perspectives:

Customer's QoS requirements
Service provider's offerings of QoS (or planned/targeted QoS)

QoS achieved or delivered
Customer survey ratings of QoS.

For any framework of QoS to be truly useful and practica enough to be used across the industry, it
must be meaningful from all of these viewpoints, which areillustrated in Figure 2 and defined
thereafter. While Figure 2 shows the “top down” relationship of these viewpoints, it does not indicate
how, for example, QoS actudly gets implemented by the service provider. This requires many detailed
methods done in amore “bottom up,” operation that is not addressed in this paper. (The point of this
paper is that a single QoS definition and framework can support all of the viewpoints of Figure 2.)

SERVICE
PROVIDER

CUSTOMER

QoS Offered
By
Provider

Customer’s
QoS
Requirements

By Customer

QoS QoS
Perceived Achieved by
Provider

Figure 2: The four viewpoints of QoS

Customer'srequirements of QoS

QoS requirements by the customer state the level of quality required of a particular service, which may
be expressed in non-technical language. The customer is not concerned with how a particular service
is provided, or with any aspects of the network's interna design, but only with the resulting end-to-end
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service quality. From the customer's point of view, quality of service is expressed by parameters,
which:

- focus on user-perceived effects, rather than their causes within the network,

- do not depend in their definition on assumptions about the interna design of the network,
- take into account all aspects of the service from the customer's point of view,

- may be assured to a user by the service providers, sometimes in contractual terms,

- are described in network-independent terms and create a common language understandable
by both the user and the service provider.

Of specid interest is the recommendation (G.gosrat) under development by Study Group 12, on the
performance requirements of end usersfor all their applications. This draft recommendation explicitly
addresses the “ customer requirement” viewpoint.

QoS offered by the service provider

QoS offered by the service provider is a statement of the level of quality expected to be offered to the
customer by the service provider. The level of quality is expressed by values assigned to QoS
parameters. The principal use of this form of QoS isfor planning and for Service Level Agreements.
Each service would have its own set of QoS parameters (as in the QoS Classes of Recommendation
Y .1541 for IP service offers). The service provider may express the offered QoS in non-technical
terms for the benefit of customers, and in technical terms for use within the business.

For example, a service provider may state, for the benefit of customers, that the availability of basic
telephony serviceis planned to be 99.995% in a year with not more than a 15 minute bresk at any one
occasion and not more than 3 breaks over the year.

QoS achieved or delivered by the service provider

QoS achieved by the service provider is a statement of the level of quality actually achieved and
ddivered to the customer. Thisis expressed by vaues assigned to parameters, which should be the
same as specified for the offered QoS so that the two can be compared. These performance figures
are summarised for specified periods of time, e.g. for the previous month.

For example, the service provider may state that the achieved availability for the previous quarter was
99.95% with five breaks of service of which one lasted 65 minutes. The QoS achieved or ddlivered is
used by the industry, sometimes by regulators, for publication in the interests of customers.

QoS perceived by the customer

QoS perceived by the users or customersis a statement expressing the level of quality experienced
they ‘believe’ they have experienced. The Perceived QoS is expressed, usually in terms of degrees of
satisfaction and not in technical terms. Percelved QoS is assessed by customer surveys and from
customer's own comments on levels of service. For example, a customer may state that on
unacceptable number of occasions there was difficulty in getting through the network to make a call
and may giveit arating of 2 on a5-point scale, 5 indicating excellent service. Idedlly there would be
1:1 correspondence between delivered and perceived QoS.
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Relationship between the four viewpoints of QoS

The customer’ s QoS requirements (such as those given in G.qosrqt) may be considered as the logical
gtarting point. A set of customer’s QoS requirements may be treated in isolation as far asits capture is
concerned. This requirement is an input to the service provider for the determination of the QoS to be
offered or planned. The service provider may not always be in a position to offer customersthe level
of QoS they require. Implementation and engineering considerations can be critical. Considerations
such as codt, strategic aspects of the service providers' business, benchmarking (world’s best) and
other factors will influence the level of quality offered. The customer’s requirements may aso
influence what monitoring systems are to be instituted for the determination of achieved QoS for the
purpose of regular reports on achieved quality. The combination of relationships forms the basis of a
practical and effective management of service quality.

Summary, a Recommendation and Needed Work

In summary, we have 1SO 8402, ITU-T Recommendations E.800 and 1.350, and the QoS definition
matrix of ETSI ETR003 to take us from a generd quality definition down to afunctional breakdown of
the components of quality, such as those given in draft Recommendations Y.1541 and G.qosrqt.
Additionaly we have the four viewpoints of QoS that make the definitions and framework meaningful
and practical for everyone—users, vendors, network operators, service providers, etc. This overal
approach should be the global, industry-wide “standard” for QoS.

Still missing is a thorough mapping between the top-down, framework-like approaches to QoS and the
bottom-up, operational measures made at network elements, like IP routers. Equaly critical is the lack
of any demonstration of robust and scalable mechanisms capable of successfully getting dynamically
achieved QoS classes across multiple large, heavily loaded networks. These areas are where attention
is needed from the industry, which can be pursued more uniformly if the basic ITU-T approach of QoS
laid out here is used as a guide.

Additionaly, specific aspects of the QoS matrix need serious attention for use in 1P space. A particular
problem isthat of reliability for |P-based networks and services, because reliability is used in too
many different ways. Making matters worse, E.800 does not speak of service reliability at dl, only
reliability performance as a subset of availability performance, which is a subset of trafficability
performance, which is a subset of even other “abilities.” The relationship between service and
network reliability is not addressed, despite this being a critical need with the rapid deployment of 1P-
based networks and services. No known QoS mechanisms are capable of rapid and complete
restoration of 1P-based service capabilities after a severe network outage. Obviously there is much to
be done.

In closing, the message is repeated for clarity: A consistent QoS approach isrequired if the ITU-T
core competency on QoS is to be appreciated in the industry. This paper proposes a way forward.
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ANNEX A: IP-related QoS Activities (non-generic) in Study Groups4, 7, 9, 11, 15and 16

Study Group 4
Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subj ect
M.23ip N 3/4 4 2002 H 20 | SGs2,12,13,15,16 COM 4-72 + Performance objectives, allocations and limits
WD15 Mar 01 for provisioning and maintenance of |P-based
networks
M.QoS N 9/4 4 2002 H 15 D12 (1/2001) Requirements for QoS/SLA Management over
the TMN X interface (provisiona)
Study Group 7
Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison Area Subj ect
X.14frip N 217 7 2002-03 M SG 12, SG 13, FRF, IETF 08 IP Performance over aFR net. and FR service
when interworked w/ |P
Study Group 9
Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subject
Jagr N 4/9 9 2001-12 H ITU-T SG 16; ITU-RSG 6 COM 9-R 25, Objective perceptual video quality measure.
Annex 6 techniquesfor digital cable TV in the presence
of full reference
Jlpl N 4/9,21/9| 9 2001-12 M ITU-T SGs13, 16 TD 037R1 Loop latency in conversational television
programme transmission
J.noref N 4/9 9 2001-12 M 40 | ITU-RWP11E; ITU-T SG COM 9-R22,D | Perceptual video quality measurementsfor
12 7 digital cable TV in the absence of areference
J.gweb N 7/9 9 2001-12 H ITU-T SGs13, 16 D5, TD 045 Quality control protocol for Webcast
Jids N 13/9 9 2001-12 H ITU-T SGs11, 15,16 Interdomain signal. for |PCablecom
J.iqos N 13/9 9 2001-12 H 19 | ITU-T SGs11, 15, 16 COM 9-25 | PCablecom interdomain QoS




Study Group 11

-15-

Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subj ect
TRQ.ARCH N 6/11 11 2002-05 H SIP interworking architectures
TRQ.2420 N 8/11 11 2002-05 H MPLS signaling requirements
TRQ.2142 series N 911 11 2002-05 H 45 TD-GEN/11-51 Signaling reqts. for narrowband serv.
(May 2001 mtg) | viabroadband transport, CS3
TRQ.2411 N 911 11 2002-05 H IP signaling CS2 requirements
Study Group 15
Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subject
G.ipcme N 5/15 15 2002-05 H 30 Digital Circuit Multiplication Equip.
Optimized for |P-Based Networks
G.ved N 6/15 2003-01 H 20 iFTP V oice Enhancement Devices
sg15/wp2/g6
G.799.1/Y 1411 N 7115 15 2001-10 H 50 TD 16 WP 2/15 | Transport Network Equipment for
interconnecting GTSN and | P Networks
Study Group 16
Recommendation | ST | Ques | SG | Timing | Pri | Pg Liaison References Subject
H.323V5 R 2/16 16 2003 M 233 | IETF, IMTC Packet based multimedia systems
H.323 Annex | N 2/16 16 2002 M 20 | IETF Packet based MM telephony over
error prone channels
H.323 Annex N N 2/16 16 2002 M ATMF, IETF, TIPHON, QoS
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