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1. Executive Summary

The Workshop on “Next Generation Networks: What, When and How?” that took place in Geneva, ITU Headquarters, from 9 to 11 July 2003 inclusive convened by TSB Circular 151 (12 March 2003) was prepared with the joint efforts of ITU-T Study Groups 11, 13 and SSG, with the overall objectives to:


Understand the service and technology drivers for NGN.


Explore the emerging New generation service challenges.


Compare fixed and mobile network approaches to NGN.


Examine how NGN and the Internet are complementary.


Discuss how NGN will help Fixed and Mobile services converge.


Identify key standards needed, and discuss how standards gaps can be filled.

ITU-T website (http://www.itu.int/ITU-T/worksem/ngn/) contains the background information, papers presented, a web cast recording of the presentations, and the TSB Report of the Workshop.

One hundred fifty participants from 51 different countries including twenty-nine developing countries attended the Workshop. 

The workshop opening address by the Director of TSB was followed by Workshop Objectives and keynote speeches by high-level industry representatives. The Keynote session (Session 1) provided the Workshop participants with an overview of issues in the current standardization work related to NGN and with plans and views for the future from the industry view point, given by CTOs. Presenters of the keynote session were:

Mr C. Carrelli, Director of EURESCOM, European Institute for Research and Strategic Studies in Telecommunications GmbH; Mr. T. Hanazawa, Director, NTT Service Integration Laboratories; Mr J-P. Lartigue, Alcatel - Fixed Networks Division, Vice President Business Strategy and Mr P. Collet, Director, Network architectures & planning; France Telecom.
After the keynote session, technical sessions presentations gave  an overview of a common understanding of the present and future MM-services driven by the fixed-mobile-broadcasting convergence; identifying the global requirements for the fixed users in the standardization of the emerging Next Generation Networks and the migration from the conventional telephone based fixed networks; highlighting and providing insight into the role of mobility as an essential and integral part of Next Generation Networks and were followed by a Panel discussion. The second day concentrated on technical perspectives, comparing two potential approaches for NGN, i.e. NGN should be a natural evolution of traditional PSTN with a separate evolution of the Internet, or the NGN should combine the better of the two philosophies in defining and standardizing one converged network; attempting to develop a common understanding of the trends and requirements for Next Generation "core" Networks (NGN), in particular on the network architecture and their open, multi-vendor interfaces for service/application delivery; providing typical examples of NGN oriented solutions being available on the market for fixed networks (wireline and cable networks), trying to understand 21st century networks requirements and to assessing possible development and deployment roadmaps; and finalizing with a panel discussion involving representatives of a number of SDOs with the objective of identifying what standards are missing / needed (particularly in the areas below) drawn from the papers presented during the workshop. The titles of these sessions were:


New Generation service challenges


Fixed users and the NGN


Mobile users and the NGN


Panel discussion


NGN and Internet: redundant or complementary?


Fixed-Mobile Convergence: will NGN help?


NGN oriented Solutions and Plans


Which Standards are needed or missing? – Panel discussion


Conclusions and Closing

The key findings presented at a closing session will be followed up by ITU-T Study Groups 13, 11 and SSG in their ongoing work.

According to the feedback received from the participants who filled in the Evaluation Form, the average overall ranking of the Workshop was very high (4.4 out of 5). The majority of the participants who filled in the Evaluation Form expressed the desire that another NGN Workshop be held n a  years time.

It is worth noting that as a result of the Workshop and the following NGN Project Management Meeting, ITU-T SG 13 established a Joint Rapporteur Group on Next Generation Network (JRG-NGN) which will work up to the February 2004 meeting of Study Group. The JRG-NGN will involve Questions 1, 5, 6, 10, 11, 15 and 16/13.
At the ITU-T Workshop on NGN a very strong conclusion was the need for the ITU-T to prepare some ‘foundation’ Recommendation on NGN in order to provide a platform for the ongoing standardisation work for support of NGN.

The Workshop Programme is given in Annex A.

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

The details on Objectives, Working Methods and Requirements to the future NGN Work are given in the Annex C.

2. Highlights of Technical Sessions

The workshop had one keynote session and nine technical sessions, as follows:


Keynote addresses


New Generation service challenges


Fixed users and the NGN


Mobile users and the NGN


Panel discussion


NGN and Internet: redundant or complementary?


Fixed-Mobile Convergence: will NGN help?


NGN oriented Solutions and Plans


Which Standards are needed or missing? – Panel discussion


Conclusions and Closing

In the following, the outcome from the various Workshop sessions is presented.

2.1 Session 1 – Keynote Addresses

Session Chair: Mr R. Scholl, Deputy to the Director of TSB

2.1.1 Session Objectives

Session 1 provided the Workshop participants with an overview of issues in the current standardization work related to NGN and with plans and views for the future from the point of view of industry.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s1 )

2.2 Session 2 – New Generation service challenges

Session Chair: Mr P-A. Probst, ITU-T SG 16 Chairman

2.2.1 Session Objectives

The Objectives of Session 2 were to develop a common understanding of the present and future Multimedia-services driven by the fix-mobile-broadcasting convergence. Identify the impact of these trends on the NGN concept, in particular on the service and network architecture and their interfaces. Define the service relevant issues of the technical standardisation roadmap.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s2 )

2.3 Session 3 - Fixed users and the NGN

Session Chair: Mr Y. Hiramatsu, ITU-T SG 11 Chairman

2.3.1 Session Objectives

This Session aimed to identify the global requirements for the fixed users in the standardization of the emerging Next Generation Networks and the migration from the conventional telephone based fixed networks.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s3 )

2.4. Session 4 – Mobile users and the NGN 

Session Chair: Mr J. Visser, ITU-T Special Study Group Chairman

2.4.1 Session Objectives

Mobile communications are the approach of choice in essentially all markets in developed and developing countries. Providing a truly satisfying mobile experience to end users requires suitable air interfaces, advanced capabilities within the core network, close coordination between the two, and network operators in support of global roaming and interconnection. This session will highlight and provide insight into the role of mobility as an essential and integral part of Next Generation Networks.

(For details, please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s4 )

2.5 Session 5 – NGN and Internet: redundant or complementary?

Session Chair: Mr J-Y. Cochennec, ITU-T SG 13 Vice-Chairman
2.5.1 Session Objectives

This Session aimed to compare two potential approaches for NGN, i.e. NGN should be a natural evolution of traditional PSTN with a separate evolution of the Internet, or the NGN should combine the better of the two philosophies in defining and standardizing one converged network. Evaluate the merits of both the voice-oriented approach for NGN and of new generation of Internet.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s5 )

2.6 Session 6 – Fixed-Mobile Convergence: will NGN help?

Session Chair: Mr K. Lathia, ITU-T SSG Vice-Chairman

2.6.1 Session Objectives

IMT-2000 systems are already working on "all IP" based global roaming and mobility solutions where they are already (radio) access technology independent and allow, "charging and billing". With WLAN access technology, seamless MM services provisioning is nowadays driving the fix-mobile-Internet convergence. This session has the main objective of developing a common understanding of the trends and requirements for Next Generation "core" Networks (NGN), in particular on the network architecture and their open, multi-vendor interfaces for service/application delivery.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s6 )

2.7 Session 7 – NGN oriented Solutions and Plans

Session Chair: Mr A. Le Roux, ITU-T SG 11 Vice-Chairman

2.7.1 Session Objectives

This Session aimed to get typical examples of NGN oriented solutions being available on the market for fixed networks (wireline and cable networks), to understand 21st century networks requirements and to assess possible development and deployment roadmaps.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#s7 )

2.8 Session 8 – Which Standards are needed or missing?

Session Chair: Mr B.W. Moore, ITU-T SG 13 Chairman

2.8.1 Session Objectives

The session consisted of presentations from a number Standards Development Organisations on their NGN standardisation activities followed by a panel discussion on standardisation issues raised during the workshop.

(For details please see: http://www.itu.int/ITU-T/worksem/ngn/program.html#S8 )

3 Remarks from the Closing Panel

· Extending Protocols of IETF Interconnection should be addressed in ITU

· Defining a Target architecture for NGN does not seem appropriate; we should go forward from where we are now

· Various ITU-T SGs are already doing some NGN related work (e.g. H.248 in SG16)

· Operators are interested to find first right step e.g. based on heavy investment done (like XDSL?)

· A single network is not expected ; Many operators each have their own niche not possibly all offered by a single operator

· It seems unclear what ‘next’ is in NGN so there seems to be little commitment. ITU-T should help to give this ‘next’ target.

· ITU-T should continue to play active role: Regulation be used with care e.g BB regulation should not become a roadblock. Regulation must also be a key focal point for all operators and manufacturers.

4. General conclusions and actions

What is NGN?

A full (carrier class and business class) service network:

· Telephony and other Legacy (including Internet access) services

· Data, including High speed access to Internet and its applications

· Video (VOD, Streaming)

· Digital TV Broadcast, Multimedia (combining all of the above)

· Mobility and Nomadism. Interworking with Legacy services

· For Human and Machine users (including RFIDs machines)

Network features and technical characteristics:

· Packet-based (IP, MPLS, ATM, Ethernet) transport

· IP and service intelligence, in an IP-managed network

· Distributed, transport-resource-session-service independent control

· Using IP-friendly (well defined profile) protocols

When is NGN coming in?

· Some (pre-NGN) pieces are already there:

· PSTN (VoIP, VoATM) trunking, some VoIP offers

· Private/corporate network solutions (Centrex IP, IP VPN …)

A long way to the 21st Network. Convergence of Telephony and Data (IT, Internet) approaches:

· PSTN/ISDN evolving towards NGN oriented platforms

· Replacement of obsolete PSTN/ISDN network elements: 2005 ->

· Packet Data networks evolution (Fixed-Internet convergence)

· Evolving from the current High Speed Internet access (ADSL, WLAN, etc) platforms

· To offer new generation Services: 2005 onwards

· Mobile convergence (IMS): 2006 onwards

How will NGN be developed and deployed?

· Replacing progressively legacy PSTN elements/areas

· Only when they become obsolete (too little OPEX/CAPEX gain, particularly in Core)

· Migration of PSTN->NGN might accelerate after 2010 (PSTN lines moved to DSLAMs -> VoIP)

· Green field deployment (today)

· Overlay deployment, building over xDSL-based access to Internet

· ADSL is being deployed fast, with huge investments

· Opportunity to provide new (audio-data-video) services

· Converging with Mobile and Broadcast services

· Nomadicity (Mobility Management for Roaming)

· Mobility through Fixed WLAN (any need for Hand-over on Fixed?)

· Harmonizing/Converging with Mobile IMS (and Cable)

Recommended follow-up Actions:

· Define Services Framework

· Generic service Building blocks (or Capabilities)

· Harmonized with Mobile and Cable/Broadcast

· Define reference Architecture

· Built upon IMS, adapted to accommodate xDSL access

· (It was also remarked that attempts to define a final Architecture  should not be made)

· Identify Scenarios and Evolution Steps

· Identify Interfaces subject to standardization

· Prioritise Standardization areas and requirements

· Select protocols and specify their profile(s)

· Interact (and share) with relevant SDOs (IETF, 3GPP) and Fora (e.g. DSL, MSF ?)


Annex A:
Programme of the Workshop on 
“Next Generation Networks: What, When and How?”

	Timing
	Day 1 – 9 July 2003

	09:00 – 90:15

09:15-10:30


	Opening:

Welcome address: Mr H. Zhao, the Director of TSB

Workshop Objectives: Mr B.W. Moore, ITU-T SG 13 Chairman 

Session 1: Keynote addresses:
· ICT and NGN: innovation for a better quality of life; Mr C. Carrelli, Director of EURESCOM, European Institute for Research and Strategic Studies in Telecommunications GmbH

· Resonant Communication Network Architecture - NTT's Plans for NGN and Proposals for Areas of Standardization; Mr. T. Hanazawa, Director, NTT Service Integration Laboratories
· An industry view of NGN Wireline; Mr J-P. Lartigue, Alcatel - Fixed Networks Division, Vice President Business Strategy
· NGN an architecture for 21st century networks?; Mr P. Collet, Director, Network architectures & planning; France Telecom
Session Chair: Mr R. Scholl, Deputy to the Director, TSB

	Break 10:30 – 11:00
	

	11:00 – 12:30
	Session 2: New Generation service challenges
· Triple play Service Architecture (FG FS-VDSL); Mr S. Py, France Telecom

· Promising services to boost NGN; Mr H. Schink, VP - Advanced Network Standards, Siemens Information and Communication Networks, Germany

· Next Generation Services and User Needs (NGNI); Mr M. Potts, Martel, CH
· System Architecture for IP-based Seamless and Ubiquitous Networks; Mr. S. Sakata, Executive Expert, NEC Laboratories

Session Chair: Mr P-A. Probst, ITU-T Study Group 16 Chairman

	Lunch 12:30 – 14:00
	

	14:00 – 15:30
	Session 3:

Fixed users and the NGN

· Research and Policy Factors affecting the evolution towards NGN; Mr P. de Sousa, Head of Sector, Broadband Systems, in the Directorate-General Information Society, European Commission

· NGN Drivers: Access and core Networks, legacy services migration issues; Mr S. Rao, Director, Telscom, CH
· Nomadic users:  mobility management in next generation networks; Mr. F. Delmond, R&D Unit Manager, France Telecom

Session Chair: Mr Y. Hiramatsu, ITU-T Study Group 11 Chairman

	Break 15:30 – 16:00
	

	16:00 – 17:30


	Session 4:

Mobile users and the NGN
· Activities related to IMT-2000 taking place in the ITU-D Sector; Mr R. Passerini, Senior Telecommunication Engineer, IMT-2000 BDT Focal Point
· TD-SCDMA and TD-SCDMA Forum; Mr. L. W. Lin, Member of Board, TD-SCDMA Forum, China
· Looking Beyond Network Boundaries; Mr G. Ricagni, UMTS Product Solutions, Nortel Networks

· Requirements and architecture for Beyond 3G mobile communication networks; Mr. T. Koshimizu, Research Engineer, DoCoMo Communications Laboratories Europe GmbH

Session Chair: Mr J. Visser, ITU-T Special Study Group Chairman

	17:30-18:00
	Panel discussion:

· Day summary with Session Chairs

· What is NGN?

· NGN Drivers and Expectations

· Highlights and potential issues

· Open discussion

Panel Chair: Mr R. Scholl, Deputy to the Director, TSB




	Timing
	Day 2  – 10 July 2003

	09:00 – 10:30


	Session 5:

NGN and Internet: redundant or complementary?

· Next Generation convergence Network in Korea; Mr C-S. Lee, Director, Policy & Regulatory Affairs Team, Korea Telecom
· Current technical directions in IETF (with emphasis on wireless); Mr J. Kempf, Research Fellow in DoCoMo Labs USA
· An operator's view on NGN: commonalities and differences with the Internet; Mr B. Chatras, Senior R&D Engineer, France Telecom
Session Chair: Mr J-Y. Cochennec, ITU-T Study Group 13 Vice-Chairman



	Break 10:30 – 11:00
	

	11:00 – 12:30
	Session 6: Fixed-Mobile Convergence: will NGN help ?
· Ubiquitous Networks; Mr. H. Murakami, General Manager, IT Division, KDDI Corp., Japan
· Systems beyond IMT 2000 The EU Agenda; Mr. B. Barani, Head of Sector ECINFSOC D1, Commission of European Communities, Belgium
· Seamless Services Delivery across Multiple Networks; Mr. D. Weiler, Vice President - Standards & Fora, Siemens Information and Communications Mobile, Germany
· Fixed Mobile Convergence: A pragmatic approach to take NGN benefits to Developing Nations; Mr. N. K. Mangla, Executive Director of C-DOT and Senior DDG & Head of Telecom Engineering Centre of DOT, Government of India

Session Chair: Mr K. Lathia, ITU-T Special Study Group Vice-Chairman



	Lunch 12:30 – 14:00
	

	14:00 – 15:30
	Session 7: NGN oriented trials and deployment experiences

· Next Generation Network “Complementing The Internet For Converged Service”; Mr S. Padhye, VP Worldwide Service Provider Marketing; Cisco Systems

· The 21st Century Network - Standards requirements; Mr K. R. Dickerson, BT Group Standards Manager

· Cable networks on the NGN road: IPCablecom and PacketCable(TM) Technologies and Development status; Mr J. F. Mulé, Director, PacketCable Architecture; Cable Television Laboratories; Mr V. Leisse, Project Engineer , Center of Competence for the European Cable Communications Association
Session Chair: Mr A. Le Roux, ITU-T Study Group 11 Vice-Chairman

	Break 15:30 – 16:00
	

	16:00 – 17:30


	Session 8: Which Standards are needed/missing ?
· Which Standards are needed toward Future Wireline and Wireless IP Network?; Mr C-S. Lee, TTA
· Next Generation Network Requirements; Mr R. Hall, T1S1 Chairman
· NGN IP-based networks TELCO and/or INTERNET? From an ETSI Point of View; Mr A. Urie, ETSI Operational Co-ordination Group Chairman

· IETF views; Mr S. Bradner, IETF, Area Director

· TIA views; Mr. C. Teising, TR-45 Representative, TIA

· Next Generation Networks Australian Communications Industry Forum; Mr P. Darling, Manager, ACIF NGN Project

· NGN standardization in ITU-T : how and when?; Mr J-Y. Cochennec, ITU-T Study Group 13 Vice Chair

· PANEL DISCUSSION

Session Chair: Mr B.W. Moore, ITU-T Study Group 13 Chairman


	17:30-18:00
	Conclusions and Closing
· Day summary with Session Chairs:
· When is NGN there?
· How to enable NGN become a reality?

Session Chair: Mr R. Scholl, Deputy to the Director, TSB



Annex B:
Workshop Evaluation

Of one hundred fifty participants from 51 different countries including twenty-nine developing countries who attended the Workshop, 60 (40 %) filled in the evaluation form. From the respondents, 56.6% indicated an overall ranking for the Workshop as “satisfactory”, 41.6% as “very satisfactory” and 1.6% 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 4.4 (out of 5).

According to the feedback received, the presentations given at this Workshop were satisfactory and interesting. Some attendees expressed an opinion that two days are not enough for such an important topic and perhaps three days would be more satisfactory. A desire that ITU-T has to converge all proposals for NGN standards was highlighted. Also, a proposal to focus on the NGN management and pricing (missing in this event) was suggested. A wish to have more time for Questions and Answers was noted. More time for the debates should be allocated. A desire for a better visibility of planned ITU-T events was expressed.

The majority of respondents proposed in their comments to handle another Workshop on Next Generation Networks within one-year time.

Annex C:
Objectives, Requirements for the next steps in the NGN work and Working Methods of Joint Rapporteur Group on NGN (JRG-NGN)
C.1 Objectives
The objective is to prepare ‘foundational’ draft Recommendations on NGN for ‘Consent’ by Study Group 13 in the following areas:

- General Reference Model of the NGN
Preparation of a framework to identify all elements (functions and roles) that could be used in the NGN. It will be based on identification of architectural requirements in horizontal and vertical aspects of Telecommunication influencing heterogeneity of the NGN environment.

- Business Model, Service Architecture and Scenarios for NGN

Based on GII enterprise and value chain models, a possible business model under the NGN environment will be investigated. Following this model, architectures providing services can be identified and various scenarios for each service, such as voice service over fixed or mobile or WLAN etc., developed which will provide a framework for finding functional gaps between current services and the NGN services.

- Functional Requirements and Architecture of the NGN

Identification of functions and functional groups which are required to provide the NGN services and their OAM&P, not only for operators and system providers point of view but also for users and regulators. Then develop functional configuration models, which will show arrangement of each function, and functional architecture models explaining relationships among different functions in horizontal and vertical aspects.

- Identification requirements for the NGN

Clarify significance and value of current identification systems (e.g. numbering, addressing and naming etc.). Specify a simple as possible user identification scheme, which could be used for all types of services from user’s point of view. Find ways to enhance its value through combined use of the different identification schemes and linkage among different systems with user ID that will be requested and identified for user services.

- Mobility requirements and mobility management architecture

Identify requirements in various aspects of mobility, not only mobile aspects but also extended to various mobility behaviours such as nomadicity. Clarify architectural requirements to support these mobility requirements and develop an architecture model to arrange various functions for management of mobility.

- QoS Requirements and end-end QoS Architecture of the NGN

Classify various classes of quality that are available in an NGN environment and specify requirements for which capabilities could be supported. Develop architecture models, based on the service architecture and scenarios, which are applicable to indicate end-end aspects of QoS.

- Technical issues and layer models useful for "regulatory" considerations
Investigate technical issues of the NGN, which are having regulatory implications. Develop layer models for describing those technical issues and explaining their relationships from a regulatory implication point of view and to provide a reference for regulatory considerations.

- Reference Service Model for MPLS Based Reliable and Manageable IP

 Network
Define the characteristics of a reliable and manageable IP based network and develop reference service models based on MPLS technology. This will specify service architecture and service capabilities for a “Reliable and Manageable IP network” as well as reference service configurations.

- Migration from TDM Networks to NGN
Define TDM over NGN concepts to provide a way to use TDM resources in the NGN arena. Also develop migration scenarios and relevant functional requirements for moving from TDM to NGN.
C.2 Requirements for the next steps in the NGN work
Under increasingly complex business situations we are confronted with growing challenges from deregulation, new competition, cost pressures, emerging technologies and a constant requirement to develop and deploy new services to meet customer demands. As the next step in the NGN work, it is very important to identify the views of the study requirements and their directions.  The followings are some of the requirements for the NGN work that were identified in the Study Group 13 Futures Session.

Heterogeneous and multiple layers network architectures and protocols to provide:

- 
economical transporting of large scale IP-based traffic including multi-QoS traffic,

- 
interoperable network-node to network-node interfaces and protocols,

- 
synergy with the existing network services and their evolution

- 
manageable networking and simple operation.

Value added premium services with:

- 
multi-level of QoS and the end-to-end QoS,

- 
integration of mobility,

- 
IPv4 and IPv6,

- 
multicast capability.

Open service platforms including APIs to allow:

- 
quick deployment of new services under increasingly multi-vendor circumstances,

- 
open service management,

- 
flexible business operation.

Home gateway functions and interfaces with the networks to realize:

- 
enhanced session control with QoS, authentication and security,

- 
harmonization with the network resource management.
Nomadicity:

-
support of nomadism across heterogeneous environments with 

consistent presentation and execution of services.

C.3 Working Methods of Joint Rapporteur Group on NGN (JRG-NGN)
The JRG-NGN will work primarily by correspondence using an email reflector plus two face-to face meetings. The list name will be tsg13ngn-jrg and may be joined using the TIES procedures.

· The first ‘kick-off’ meeting will be held 29 September to 2 October 2003 in Munich at the kind invitation of Siemens.

· The second meeting will be held just prior to the February 2004 Study Group 13 meeting to finalise draft texts for submission to the Study Group. (Either during the week of 5th January or of 12th January 2004. The details will be finalised at the kick-off meeting.)

Participation in the JRG-NGN will involve the Study Group 13 management team, the concerned Study Group 13 Rapporteurs and editors and will be open to Study Group 13 NGN experts interested in helping in the detailed drafting work. In addition it is proposed that other Study Groups be invited to nominate NGN experts to assist Study Group 13 in the preparation of these Recommendations and that other organisations involved in NGN standardisation work also be invited to assist. 

The JRG-NGN will be led by Mr. B. Moore Chairman of Study Group 13 assisted by Mr. C-S Lee, Vice-chairman of Study Group 13 who will moderate the email list and will coordinate the preparation of the draft texts for submission to the February 2004 Study Group 13 meeting.
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