	[image: image1.png]



	INTERNATIONAL  TELECOMMUNICATION  UNION

	
	

	ITU-T
	 Final Report

	TELECOMMUNICATION
STANDARDIZATION SECTOR
OF ITU
	

	
	

	
	ITU-T Workshop on

"End-to-End Quality of Service. What is it? How do we get it?"

(Geneva 1-3 October 2003)



31. Executive Summary


52. Highlights of Technical Sessions


52.1 Session 1 - Session on economic impacts and stakes of the QoS


52.1.1 Session Objectives


52.1.2 Presentations in Session 1


52.1.3 Overview of issues in the session


62.1.4 Recommendations


62.1.5 Follow-up actions


62.1.6 Conclusions


72.2 Session 2 - User experience


72.2.1 Session Objectives


72.2.2 Presentations in Session 2


72.2.3 Overview of key issues raised


72.2.4 Conclusions


82.3 Session 3 – QoS in the different standardization bodies


82.3.1 Session Objectives


82.3.2 Presentations in Session 3


82.3.3 Highlights from presentations


102.3.4 Overview of issues in the session


102.3.5 Follow-up actions


112.3.6 Conclusions


112.4 Session 4 – Performance Metrics and Measurements Techniques


112.4.1 Session Objectives


112.4.2 Presentations in Session 4


112.4.3 Observations and conclusions


122.5 Session 5 – Specification and Signalling of IP QoS


122.5.1 Session Objectives


122.5.2 Presentations in Session 5


122.5.3 Some Good News and a Problem


132.5.4 Conclusions and Recommendations


132.6 Session 6 – Overall Panel Discussion and Conclusions. Future perspectives


132.6.1 Session Objectives


132.6.2 Summary and Conclusions


132.6.3 Observations


15Annex A


17Annex B


18Annex C




1. Executive Summary

The Workshop on "End-to-End Quality of Service. What is it? How do we get it?", that took place in Geneva, ITU Headquarters, from 1 to 3 October 2003 inclusive convened by TSB Circular 167 (6 June 2003) was prepared by the ITU-T Study Group 12 with the overall objectives to:

· Harmonize the different approaches to common understanding of end-to-end QoS 

· Identify obstacles to achieving end-end QoS 

· Propose actions to overcome these obstacles 

· Create bridges between different aspects of QoS 

87 participants from 28 different countries, including 15 developing countries attended the event. 78 participants were Members or Associate Members and 9 were non-members of ITU-T.

The Director of TSB, Mr H. Zhao made an opening speech. In the opening session, 

Mr J.Y. Monfort, SG 12 Chairman defined the objectives of the workshop and introduced the keynote speeches given from video recordings by high-level industry representatives. 

The key note speeches provided the Workshop participants with an overview of issues related to QoS and presented the different view points of a global operator, with plans and views for the future: 

Mr G. Lafarge, Marketing Director, FT; 

Mr A. Maloberti, Architecture Techniques, Director, Orange; 

Ms C. Scwartz, Director for Innovations, FT; 

Mr X. Maitre, Long Distance, FT.

After the keynote session, technical sessions presentations gave an overview of a common understanding of the present and future of QoS.

Overview of topics by Workshop day: 


Day 1. 
Opening addresses, keynote addresses by  industry leaders as arranged, objectives.



QoS economic impacts and stakes. 



Users’ QoS experience 


Day 2
QoS efforts in different standards bodies: ITU-T, IETF, ETSI, 3GPP, T1A1. 



Performance metrics and measurement techniques. 


Day 3
QoS classes, definitions. Relationships among layers. Signalling and management. 



Overall panel discussion and conclusions. Future perspectives. 



Overall Workshop conclusions and recommendations. 

The titles and objectives of these sessions were:

Session 1: Economic impacts and stakes of the QoS. This Session highlighted the impact of the telecommunication services’ quality on macro and micro economy; explained the current economic situation and the globalisation and their impact on the quality of telecommunication services. Analysed the impact of Risk Management and Revenue Assurance activities on quality of service and the use of SLAs and the impact on the quality. Session Chaired by Mr L. Cardoso, QSDG Chairman

Session 2: User experience. This Session concentrated on the importance of satisfying end-user expectations for QoS. Introduce the concept of Quality of Experience (QoE). Provided guidance on end-user performance requirements for various types of applications. Provided participants with examples of real-life operational experience of end-user QoE. Identified further work required in understanding end-user requirements, and the standards makers and other bodies that need to be involved. Session chaired by Mr P. Coverdale, WP3/12 Chairman.
Session 3: QoS in the different standardization bodies. In this Session the fields covered by different the respective standard bodies, including type of products and working methods were defined. The goal was also to summarize the main results obtained, focusing on the main issues to be solved, and the main objectives for the coming years, defining methods of cooperation expected with the other bodies. Session chaired by Mr J.Y. Monfort, SG 12 Chairman.

Session 4: Performance Metrics and Measurement Techniques. This Session Introduced and defined the key performance parameters which are important for characterizing end-user experience and service acceptability. Suitable techniques (active and passive) that can be used for measuring these parameters were described. Session highlighted on-going work in standards makers and other bodies in this area identifying further work required in understanding performance metrics and developing associated measurement techniques. Session chaired by Mr A. Clark.

Session 5: Specification and Signalling of IP QoS. This Session defined (QoS) requirements for IP-based networks supporting telephony in addition to traditional Internet applications, and explored how those requirements would be communicated and supported in a multi-provider environment. Session chaired by Mr N. Seitz, WP4/13 Chairman.
Session 6: Overall Panel Discussions and Conclusions. Future perspectives. Session chairmen and key contributors have summarized session results in order to identify the outstanding QoS issues, with a focus on identifying the major obstacles to achieving end-to-end QoS. After the session chairmen gave their presentations, an open discussion of all workshop participants took place in order to prioritize the needed actions. Session chaired by Mr C. Dvorak, SG 12 Vice Chairman.
ITU-T Study Groups 12 will follow up, in collaboration with the relevant partners, the key findings presented at a closing session. Actions will be taken to improve the cooperations between the different bodies and to apply the recommendations proposed during the workshop. 

The Workshop Programme is given in Annex A.

The results of the Evaluation Form are given in Annex B.

The Steering Committee is given in Annex C.

ITU-T web site (http://www.itu.int/ITU-T/worksem/qos/index.html) contains the background information, papers presented and a web cast recording of the presentations. TSB Report will be also posted at this address.


2. Highlights of Technical Sessions

The workshop had one Opening session and six technical sessions, as follows:

Opening addresses

Session 1: Session on economic impacts and stakes of the QoS
Session 2: User experience
Session 3: QoS in the different standardization bodies
Session 4: Performance Metrics and Measurement Techniques
Session 5: Specification and Signalling of IP QoS Classes
Session 6: Overall Panel Discussions and Conclusions. Future perspectives
In the following, the outcome from the various Workshop sessions is presented.

2.1 Session 1 - Session on economic impacts and stakes of the QoS
Session Chair: Mr L. Cardoso, QSDG Chairman, Portugal Telecom
2.1.1 Session Objectives

Highlight the impact of the telecommunication services’ quality on macro and micro economy; explain the current economic situation and the globalization and their impact on the quality of telecommunication services. Analyze the impact of Risk Management and Revenue Assurance activities on quality of service; the use of SLAs and the impact on the quality.
2.1.2 Presentations in Session 1

Presentation 1
Quality differentiation and economic efficiency; Mr R. Jacob, Brighthaul, CTO 

Presentation 2

QoS & Revenue Assurance: from post-event (post-mortem) analysis to real-time business improvement; Mr M. Leber, Deputy Marketing Director, Strategy, STELEUS 

Presentation 3

Aligning Customers’ Viewpoint Data With Organization Internal Indicators; 

Mr A. Al Najjar, Manager Quality & Business Processes, Bahrain Telecommunications Company, Batelco 

Presentation 4

Service Level Agreements - What are we really trying to achieve; 

Mr A. Clark, participant/ editor/ contributor in ITU SG12, IETF and TIA, CEO of Telchemy 

2.1.3 Overview of issues in the session

The last ten years have been a time of remarkable change in the telecommunications industry. The marketplace has been transformed by the interweaving of new technology, new products, new customer needs, and deregulation - all catalyzed to some degree by the success of the Internet and the increasing presence of personal computers. In this environment the following points were discussed:

· The impact of the telecommunication services’ quality on macro and micro economy. 

· The current economic situation and the globalization and their impact on the quality of telecommunication services.

· The impact of Risk Management and Revenue Assurance activities on quality of service.

· The use of SLAs and the impact on the quality.

2.1.4 Recommendations

1. An Operator needs to be able to offer tailored service level agreements (SLAs) structured to suit its portfolio of enterprise users. This is not only to give the right information to the right party, but to be able to offer different agreements depending on the demands of the customer – and thereby ask a different price for the service.

2. Companies need to dedicate more attention to Customer Satisfaction and develop metrics to correlate of internal business KPIs with Customer Satisfaction measures to produce effective improvement results.

3. The disciplines of Risk Management and Revenue Assurance should be stimulated. Quality of Service, Security and Fraud are important on this area. Understanding interdependencies and planning for discontinuities is the path to corporate agility. 

4. Companies need to face an imperative adaptation to improve their Enterprise resilience.

NOTE:

Enterprise resilience is the ability and capacity to withstand systemic discontinuities and adapt to new risk environments. A resilient organization effectively aligns its strategy, operations, management systems, governance structure, and decision-support capabilities so that it can uncover and adjust to continually changing risks, endure disruptions to its primary earnings drivers, and create advantages over less adaptive competitors.

2.1.5 Follow-up actions

· Companies should understand the differences between conventional enterprise risk management and enterprise resilience. A keen understanding of the distinction is essential today, when the boundaries of every major corporation have expanded, increasing a company’s vulnerabilities and its potential for competitive advantage.

· Companies should remember that performance measurement choice is a dynamic process - measures may be appropriate today, but the system needs to be continually reassessed as strategies and competitive environments evolve. Measures, such as quality, may be better, but can be difficult to implement

2.1.6 Conclusions

To face the new economics models companies should develop three steps to become more resilient:

1. Diagnose enterprise-wide risk and interdependencies. A company must first define its extended enterprise and determine its earnings drivers.

2. Adapt corporate strategy and operating model. The enterprise should use cost-benefit analysis that links cross-functional risk mitigation planning to corporate strategy.

3. Endure increased risk and complexity. This step involves developing an organizational structure that oversees and integrates business intelligence and risk monitoring for the extended enterprise. Use the analytical tools and support capabilities to improve decision-making and responses to risk as it changes.

Quality of Service will be an important differentiator factor in a competitive telecommunications world with price margins at low level.

2.2 Session 2 - User experience
Session Chair: Mr P. Coverdale ITU-T SG 12 WP 3/12 Chairman, Nortel Networks
2.2.1 Session Objectives

Highlight the importance of satisfying end-user expectations for QoS – introduce the concept of Quality of Experience (QoE). Provide guidance on end-user performance requirements for various types of applications. Provide examples of real-life operational experience of end-user QoE. Identify further work required in understanding end-user requirements, and the standards makers and other bodies that need to be involved.
2.2.2 Presentations in Session 2

Presentation 1

End to end QoS – it’s the user that matters; 

Mr P. Coverdale, Nortel Networks 

Presentation 2

The best Quality of Service is the one you don't notice; 

Ms A. Sasse, University College London 

Presentation 3

Quality of Experience in Wireless Networks;

Mr P. Hamelin, Nortel Networks 

Presentation 4

Communication problems for a traveling businessman;

Mr L Cardoso, QSDG 

Presentation 5 

Can We Get There From Here? - The impact of the evolving PSTN on the user's perception of QoS 

Mr N. Ireland, Mr D. Mustill, BT 

2.2.3 Overview of key issues raised

· Top-down and bottom up approaches to end-to-end QoS

· Different models for implementing end-to-end QoS

· Quality of Experience (QoE) and relation to Quality of Service (QoS)

· Wide range of end-user performance requirements

· Problems with use of MOS and assessment tasks

· Difficulties of achieving QoS in wireless networks due to limited bandwidth, variable channel

· Can requirements be relaxed, due to mobility?

· Overall user experience in telecommunications not only influenced by performance impairments, but also by functional incompatibilities

2.2.4 Conclusions

· Definite need to consider QoS from the user perspective (QoE ?)

· Don’t expect user preference to change as new technology is introduced

· Need to define QoS and QoE in ITU

· Need to carefully choose task to provide right context for evaluating subjective preference

· Need for interworking standards for achieving end-to-end QoS

· Important in a wireless environment for Application Service Providers to understand limitations of every component

2.3 Session 3 – QoS in the different standardization bodies
Session Chairs: Mr J-Y. Monfort, ITU-T SG 12 Chairman, France Telecom / Mr J. Loughney, IETF, Nokia
2.3.1 Session Objectives

Define the fields covered by different the respective standard bodies, including type of products and working methods. Summarize the main results obtained, focusing on the main issues to be solved, and the main objectives for the coming years, define methods of cooperation expected with the other bodies.
2.3.2 Presentations in Session 3

Presentation 1
End-to-end QoS in the user's point of view;

Mr P-Y. Hébert, User Group 

Presentation 2

QSDG perspective;

Mr L. Cardoso, QSDG Chairman, Portugal Telecom 

Presentation 3

ITU-T perspective

Mr C. Dvorak, ITU-T SG 12 Vice-Chairman, AT&T 

Presentation 4

ETSI perspective

Mr J. Pomy; ETSI, STQ Vice Chair; Mr J. Horroks, ETSI, DTI 

Presentation 5

Quality of Service at the Internet Engineering Task Force;

Mr Robert Hancock; Siemens, Roke Manor Research

Mr J. Loughney, Nokia; NSIS w.g. chair 

Presentation 6

3GPP perspective (on wireless part);

Mr A. Sultan, ETSI 

Presentation 7

T1A1 perspective;

Mr R. Wohlert, Chairman T1A1 

2.3.3 Highlights from presentations

Presentation 1 - End-to-end QoS in the user's point of view

· This presentation gives a list of user's QoS criteria, concerning Provision, Operation, Customer's services, Billing, … and indicates that several of these criteria are not addressed by the Standards. The challenge: How to better take into account the users' concerns about QoS regulation and standardization and how to fill the current gaps?

· One of the difficulties met by the users is due to their limited technical knowledge. G.1000 "four points of views" could help to solve this issue. A first proposal is given by Mr P.Y. Hebert (needs further work by correspondence).

· The principle of creating a User Group in ITU-T is under consideration in TSAG. Inputs could be given to the correspondence group from ETSI User Group experience.

Presentation 2 - QSDG perspective 
· QSDG has a meeting per year and is organized in WG

· QSDG does not produces standards but gives support for development of Recommendations and may give guidance from the operational experience of manufacturers and operators, if works need to be reoriented

· QSDG may give support to projects and could be involved in assessments, but is not directly involved in interoperability.

Presentation 3 - ITU-T perspective
· QoS and performance aspects are core competencies of the ITU-T; the presentation summaries these many and various skills

· Major e2e QoS obstacles/gaps have been identified

· agreed-upon delay allocations (network vs. terminal)

· lack of scalable, reliable e2e signaling solutions

· QoS routing usually a single path w/o fault tolerance

· restoration of multi-layer functionality (MPLS, IP, QoS)

· Recent developments related to these issues: 

· End-to-End QoS signaling requirements being developed

· MPLS “fast restore” for guaranteed, restorable QoS paths? 

· But many industry-wide QoS challenges remain (on-demand dynamic QoS, interdomain QoS, etc.)

Presentation 4 - ETSI perspective 
· Mainly focused in ETSI STQ, which collaborate with TIA TR41, ITU-T SG 12, T1A1,…through liaisons, but also by joint work items, coordination on specific subjects, and cross participations

· STQ is a skill centre for E2E QoS for ETSI

· Several standards or guides on user's QoS 

· Activity under progress on user's QOS for mobile and for VoIP. Active participation in test events.

Presentation 5 - Quality of Service at the Internet Engineering Task Force

· The IETF has developed a large body of work for many components of QoS solutions "above the wire and below the application

· For QoS Architecture, what is needed is “a set of QoS mechanisms and a number of ways these mechanisms can be configured to interoperate in a stable and consistent fashion”

· The IETF has key attributes, which support a central role in making a world with e2e QoS:

· ‘Wide reach’ – public telecommunications, enterprise, consumer, mobile, …

· Ubiquitous use of IP by new applications

· Community expertise in protocol development

Presentation 6 - 3GPP perspective (on wireless part)

· Review of QoS activities in the different steps of evolving systems (GSM, GPRS, Early UMTS  -Release 99 and Rel4-, UMTS –release 5,which provides QoS for end-to end mobile service): solutions and issues (solved or to be solved), including QoS classes.

· Identification of the collaborations between 3GPP and IETF (mapping). The success is due to the great job done to collect the relevant information from 3GPP and IETF and to propose coherent solutions. In parallel, need to be supported by companies

· The up coming challenge: interworking with non-3GPP networks

Presentation 7 - T1A1 perspective
· Service completion between wireless and wireline networks, circuit and packet networks. For voice and non-voice services. Importance of QoS and Security. Importance of TDR

· The Bottom up and Top down approaches complementary

· End to end QoS and reliability

· Collaborations between 3GPP and ITU to converge on QoS classes and Performance parameters

· One great challenge: Apportionment?

2.3.4 Overview of issues in the session

Key factors to avoid overlap and to increase the efficient and coherent cooperation is the combination of:

· Key Experts able to work on the different work items simultaneously in the relevant SDOs, to increase the common understanding and identify the blocking points and the possible solutions (several examples inside and outside ITU-T activities) + Experts in the respective SDOs

· Official Cooperation Process between the Organizations

· Support from the companies involved in standardization activities (coherence of the positions in  the different bodies)

User's needs:

· More attention should be paid to real user's needs, and not only from a technical point of view.

· Difficulties to collect these requirements. Great variety of "user's categories and needs".

· What can be the role of User Group to improve the process?

· QoS for voice services, but also for non-voice services.

· Need for end-to end Quality of Service and Reliability.

What about the respective IPR policies in the different SDOs, what protocol to refer to Standards from other SDOs?

· Work in progress after the Second Informal Summit, held in San Francisco, July 2003

· Bilateral agreements between SDOs. See ITU-T Recommendations A4 (Communicate with Forums, Consortia), A5 (Reference ‘foreign’ standards), A.6 (Cooperate, info exchange, nat./regional SDOs); see RFC 3356.

· Apportionment and interworking. 

· Dynamic mechanisms to be defined to allocate technical Resources

· QoS Classes should be globally supported. (Clarifications are needed between SDOs)

· How will e2e QoS be provided across networks?

· Wireless / Wireline Standards are different 

· Is standardized interworking feasible?

· Can alignment be achieved? 

2.3.5 Follow-up actions

User's expectation should be taken more into account, not only for voice services. It means to create links between:

· User's expectations (e.g. from user groups, from Universities), not expressed in technical terms or concepts

· Services providers

· Network operators

· How could "the four points of views "in Rec. G.1000 be documented to collect information and to give guidance?

· A User Group in ITU-T (discussion in progress in TSAG)?

· A common understanding and implementation of QoS classes

2.3.6 Conclusions

We wish that this workshop should permit an increase the future cooperation, and to have a better knowledge and understanding of our respective objectives and of each other to better collaborate.

Thanks to all the representatives of SDOs for their contributions to this session. Unfortunately, some fora/SDOs (involved in QoS), which participated to the second IFS, were not able to join us. We hope this will be possible in the future.

2.4 Session 4 – Performance Metrics and Measurements Techniques
Session Chair: Mr A. Clark, Telchemy
2.4.1 Session Objectives

Introduce and define the key performance parameters, which are important for characterizing end-user experience and service acceptability. Describe suitable techniques (active and passive) that can be used for measuring these parameters. Highlight on-going work in standards makers and other bodies in this area and identify further work required in understanding performance metrics and developing associated measurement techniques.
2.4.2 Presentations in Session 4

Presentation 1

IP Performance Metrics: Definitions and Implementation Examples
Mr Al Morton, AT&T  

Presentation 2

IPPM REPORTING MIB & ISP measurement infrastructure; 

Mr E. Stephan, France Telecom 

Presentation 3

Are existing IP Performance Metrics enough to infer real time application performance?

Mr A. Clark, participant/ editor/ contributor in ITU SG12, IETF and TIA, CEO of Telchemy 

Presentation 4

Non-intrusive evaluation of voice quality in IP environments;

Mr V. Barriac (Rapporteur for Question 16/12) and Mr J-Y. Le Saout, France Telecom 

Presentation 5

Internet Telephony: Performance gains through use of Synchronized Time;

Mr H. Melvin, National University of Ireland, Galway, Mr Murphy, University College Dublin 

2.4.3 Observations and conclusions

· Considerable amount of work ongoing in the performance metrics arena, much based on IETF work

· VoIP is rapidly emerging from infancy – trying to unify and coordinate IP measurement activities may slow the availability of the tools needed by implementers

· Unified measurement model would be useful, provided its goal is to provide guidance on where work is needed and not to restrict what work is done

· More work needed to understand the relationship between service level specification, monitoring and application monitoring

2.5 Session 5 – Specification and Signalling of IP QoS
Session Chair: Mr N. Seitz, ITU-T SG 13 Vice-Chairman, US Dept. of Commerce NTIA/ITS.N
2.5.1 Session Objectives

Define (QOS) requirements for IP-based networks supporting telephony in addition to traditional Internet applications, and explore how those requirements will be communicated and supported in a multi-provider environment.
2.5.2 Presentations in Session 5

Presentation 1

Recommendations Y.1541 and Y.1221 – A basis for IP network QoS control and traffic management; 

Mr N. Seitz, ITU-T SG 13 Vice-Chairman, US Dept. of Commerce NTIA/ITS.N 

Presentation 2

Signalling Requirements for End-to-End IP QoS;

Mr M. Dolly & Mr A. Morton, AT&T 

Presentation 3

IP QoS Signaling in the IETF: Past, Present and Future;

M. J. Loughney, Nokia 

Presentation 4

QoS concepts and architecture in 3GPP

Mr M. Schramm, Siemens 

Presentation 5

Network service classes for deploying QoS-enabled services

Mr P. Coverdale and Mr R. Santitoro, Nortel Networks 

Presentation 6

A common set of VoIP performance metrics for QoS signaling;

Mr A. Clark, participant/ editor/ contributor in ITU SG12, IETF and TIA, CEO of Telchemy 

2.5.3 Some Good News and a Problem

The Good News...

· Generic requirements for IP QoS and traffic signalling are being developed in ITU-T SG 11

· Y.1541/Y.1221 specifications are being applied

· Dynamic QoS apportionment will be supported

· Related work is under way in NSIS

The Problem …

· It’s not clear what specific signalling system(s) will be used to implement assured QoS in IP-based networks

· Several candidate systems exist and have strong proponents

· Broad industry consensus or many gateways will be needed

2.5.4 Conclusions and Recommendations

To enable implementation of QoS control in IP-based networks, industry standards developers will need to:

· Complete the signalling requirements (SG 11, IETF NSIS)

· Ref. Y.1541 QoS classes, Y.1221 traffic contracts

· Specify standard signalling protocol(s) and signalling gateways (as needed) to implement those requirements in assured quality, multi-service, multi-provider IP networks

· Include QoS and traffic signalling capabilities

· Promote awareness, acceptance, and implementation of the standardized QoS/traffic signalling capabilities.

2.6 Session 6 – Overall Panel Discussion and Conclusions. Future perspectives
Session Chair: Mr C. Dvorak, ITU-T SG 12 Vice-Chairman, AT&T
2.6.1 Session Objectives

Session chairmen and key contributors will summarize session results in order to identify the outstanding QoS issues, with a focus on identifying the major obstacles to achieving end-to-end QoS. After the session chairmen give their presentations, an open discussion of all workshop participants will take place in order to prioritize the needed actions.
2.6.2 Summary and Conclusions

Introductory remarks 

· Summary of Session 1-5 results by session chairs, with an emphasis on answering these questions:

· What are the most positive developments presented?

· What are the biggest concerns or obstacles to e2e QoS?

· What would you recommend we do in terms of new QoS-related standards work in the ITU-T?

· Open Discussion of the Issues Raised

2.6.3 Observations

The theme was: “End-to-end Quality of Service: What is it? How do we get it?”

We heard a wide diversity of topics addressed that not only covered “what” QoS is, and “how” we might get it, but also some of the economic and operational issues associated with QoS.

The what is a “good news, bad news” story:

· Application requirements well understood and well-reflected in network and terminal standards

…but…

· User expectations not necessarily well captured, and many user needs may not be addressed well by our assumptions of application requirements

· Many excellent initiatives underway to develop and/or apply needed mechanisms to realize good QoS, and also to measure and monitor its delivery

…but…

· Completely scalable, reliable, secure, economic and robust E2E solutions are not available yet for QoS delivered over IP-based networks

· According to the Internet Architecture Board (RFC 2990), what is needed is a “set of QoS mechanisms and a number of ways these mechanisms can be configured to interoperate in a stable and consistent fashion.”

NOTE: nothing said about the QoS delivered.

Main results: workshop covered not only “what” QoS is and “how” do we get it, but also economic and operational issues associated with QoS. The main conclusions are:

· Market impact/relevance of QoS is often talked about, but much better quantification is needed.

· QoS Standards focus has been on the “technical” aspects, not enough on the “process” aspects

· Ultimately the issue for accelerating deployment of QoS that fully supports the user experience is capital, which these days is only made available when persuasive business cases have been made; the ITU-T could do studies and collect data that would ensure its standards are business-relevant
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Session Chair: Mr A. Clark, Telchemy


15:30 – 16:00
Coffee-break

	Session 4 (a.m.)
Performance Metrics and Measurement Techniques (Part II)

	16:00 – 17:30
	4. Non-intrusive evaluation of voice quality in IP environments; Mr V. Barriac (Rapporteur for Question 16/12) and Mr J-Y. Le Saout; France Telecom

5. Internet Telephony: Performance gains through use of Synchronized Time; 

Mr Melvin, National University of Ireland, Galway, Mr Murphy, University College Dublin

Session Chair: Mr A. Clark, Telchemy


	Day 3
Friday 3 October 2003


	Session 5 (a.m.)
General concepts of QoS Classes. Definitions. Relations between layers, Signalling and management (Part I)

	09:00 – 10:30
	1. Recommendations Y.1541 and Y.1221 – A basis for IP network QoS control and traffic management; Mr N. Seitz; ITU-T SG 13 Vice-Chairman, US Dept. of Commerce NTIA/ITS.N
2. Signalling Requirements for End-to-End IP QoS; Mr M. Dolly & Mr A. Morton AT&T

3. IP QoS Signaling in the IETF: Past, Present and Future; M. J. Loughney, Nokia
Session Chair: Mr N. Seitz, ITU-T SG 13 Vice-Chairman, US Dept. of Commerce NTIA/ITS.N


10:30 – 11:00
Coffee-break

	Session 5 (a.m.)
General concepts of QoS Classes. Definitions. Relations between layers, Signalling and management (Part II)

	11:00 – 12:30
	Presentation 4

QoS concepts and architecture in 3GPP; 

Mr M. Schramm, Siemens

5. Network service classes for deploying QoS-enabled services; Mr Santitoro, Nortel Networks

6. A common set of VoIP performance metrics for QoS signaling; Mr A. Clark; Telchemy

Session Chair: Mr N. Seitz, ITU-T SG 13 Vice-Chairman, US Dept. of Commerce NTIA/ITS.N


12:30 – 14:00 Lunch 

	Session 6 (p.m.)
Overall Panel Discussions and Conclusions. Future perspectives



	14:00 – 15:30
	· Session Chairs, Key contributors & Selected Presenters from Workshop Sessions will summarize session results and aim to come up with an action plan for the future. Session chairmen will present summary and conclusions focusing on the current situation, identifying obstacles and priorities.

Session Chair: Mr C. Dvorak, ITU-T SG 12 Vice-Chairman, AT&T


15:30 – 16:00
Coffee-break

	16:00 – 16:30
Workshop Conclusions & Recommendations


Annex B 

Evaluation results
Of 87 participants from 28 different countries, including 15 developing countries, 38 participants (41%) filled in the evaluation form. From the respondents, 57% indicated an overall ranking for the Workshop as “satisfactory”, 34% as “very satisfactory” and 9% as “neutral”.

	1= very dissatisfied, 2= dissatisfied, 3= neutral, 4= satisfied, 5= very satisfied

	

	Ranking

	· 1
	· 2


	· 3


	· 4


	· 5 




The average overall ranking of the Workshop was 4.3 (out of 5).

According to the feedback received, the presentations given at this Workshop were satisfactory and interesting. A desire to have more time for discussions was expressed. It was noted that Session on User Experience did not have adequate information on regulatory issues. The usefulness of distribution of the pre-conference CD was highlighted. Another remark was that there might be more informal time for discussion during the organized reception at the Workshop, and each participant might pay the participation in the reception. It was noted that QoS for users might be an interesting topic. How the QoS parameters are determined could be a topic to include in the presentations, or even a separate event could be held. It was also proposed that a list of acronyms and abbreviations should be given. 
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