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1.
Executive Summary
The All Star Network Access Workshop convened by TSB Circular 207 of 15 December 2003 took place in Geneva from 2 to 4 June 2004. The workshop was prepared under the leadership of ITU-T Study Group 15 (Optical and other transport networks), with the joint efforts of Study Group 13 (Multi-protocol and IP-based networks and their internetworking), Study Group 9 (Integrated broadband cable networks and television and sound transmission), ITU-R Joint Rapporteur Group 8A and 9B (Wireless Access) and the Standard Development Organizations (SDOs)/Forums IEEE, OIF, T1E1.4, FSAN, MEF, and DSL Forum.

ITU-T Study Group 15, the leader in standardizing xDSL and optical access technologies, organized the event to bring together, for the first time, the main players and Standards Development Organizations in network access technology, hence the name "All Star”.

The workshop was conceived as a tool to help delineate horizontal standardization activities across the different SDOs that would not only increase cooperation and avoid duplication of activities, but also facilitate integration, interworking and interoperability of heterogeneous systems.

To augment the workshop, ITU staged an exhibition and poster session allowing the industry to showcase its products. Exhibitors were given the chance to provide product demonstrations and have staff on hand to explain features to attendees. Within the exhibition, for the first time, a multivendor demonstration showcased B-PON interoperability among various vendors' and operators’ optical line and network termination equipment. The demo was considered "an essential milestone" for opening the B-PON market while driving down the cost of terminals and eliminating vendor dependency.

Information and background information was posted on the ITU-T website (http://www.itu.int/ITU-T/worksem/asna/), which also contains the presentations given. 154 participants from 23 different countries, including seven developing countries attended the Workshop. 

The Workshop opened with addresses by Mr. Reinhard Scholl, the Deputy to the Director of TSB on behalf of Mr Houlin Zhao, Director of TSB and Mr Kevin Hughes, Head, Radiocommunication Study Group Department on behalf of Mr Valery Timofeev, Director of BR.

The Chairman of ITU-T Study Group 15 presented the workshop objectives, and representatives from participating ITU-T and ITU-R Study Groups, standards developing organizations (SDOs), forums and consortia each gave a brief overview of access network related activities in their respective organizations.

Three keynote speeches were given: Mr. H-U. Schoen, Vice President, Siemens AG, Mr. M. Reeve, BT Group Technology Officer and Mr. B. Kim, Director of the optical access network technology of ETRI, Republic of Korea. 

Four tutorial presentations for each of the major access technologies provided an overview of current standardization work. 

The second and third day were dedicated to technical perspectives, the third day closing with panel discussion, where the various players in this field were brought together to present and discuss the key findings of the workshop and to make proposals for future actions, intended to improve co-operation among various actors in the access network, standards and services delivery. 

Seven technical sessions were held, followed by a panel. The titles of the sessions were:

· Session 1:
Network Access Services Aspects and Requirements

· Session 2:
Business Case for Network Access

· Session 3:
Network Access Architectures and Convergence

· Session 4:
Implementation Plans & Experiences

· Session 5:
Evolution of Network Access Technologies: Five Years and Beyond

· Session 6:
Status and Evolution of Network Access Standards

· Session 7:
Regulatory Issues, Their Status and Resolution

· Panel:

How to Enhance Cooperation in Standards Development

The program comprised:

· optical fiber technologies: Broadband Passive Optical Networks (B-PON) and Gigabit Passive Optical Networks (G-PON) technologies, Metropolitan Optical Rings Ethernet and Metro; 

· copper technologies: xDSL, Cable modems, 

· wireless technologies: Radio systems, Wi-Fi, fixed wireless, Mobile Access, Satellites, point-to-point lasers.

The complete workshop program is given at: itu.int/ITU-T/worksem/asna/program.html. The results of the evaluation form distributed to the participants are shown in Annex 1. Annex 2 lists the participants of the steering committee and Annex 3 gives the list of contributing organizations.

2. Highlights of Technical Sessions

2.1 Keynote speeches

2.1.1 – Siemens, “Carrier Ethernet/broadband evolution”: this speech emphasized that in future most of the carrier services will be IP-based with Ethernet as the natural language of IP. The prediction is towards a combination of Ethernet/VLAN and MPLS IP-based networks in order to have a scalable, efficient and economically convenient network.

2.1.2 – BT, “Evolution of access networks in BT's 21st Century Network”: the speech highlighted the urgent need of studies on NGN to create an architecture with nodes suitable for a multi-services / multi-wavelength optical-oriented access environment. Moreover it was underlined the role that the ITU could have in standardization activities, cooperating with forums and consortia.

2.1.3 – ETRI, “Broadband Access Experience and Broadband convergence Network (BcN) Perspective”: the speech was centered on the broadband access experience in Korea and future perspective. The concept and studies on the future broadband convergence network in Korea were also highlighted, showing that a wireless-optical fibre/service convergence philosophy is able to satisfy the needs of government, public, business and residential customers.

2.2 Tutorial sessions

The tutorial sessions were devoted to the three main access technologies: xDSL, optical and wireless, plus a tutorial presentation on metropolitan Ethernet.

The four presentations gave a clear image of each technology, showing the characteristics, differences and applications, giving the elements for a first approach to planning and implementation.

They addressed:

· copper pair access, showing how the existing infrastructure is able to ensure high bit rate access network for xDSL services up to 52 Mbit/s;

· wireless access as a technology suitable for fixed, mobile and nomadic wireless access applications, IMT-2000 development and the trends towards the convergence of fixed, mobile and broadcasting radiocommunication services;

· benefits of the optical technology as the goal for the best solution for the fixed access needs, raising the issue about the readiness of the technology and the availability of economically convenient solutions;

· optical Ethernet as an alternative to traditional access philosophy, able to ensure a more secure, reliable, economical and simple network architecture, with bandwidth flexibility and scalability for a full-range of services. 

2.3. Technical sessions

2.3.1
Session 1: Network Access Services aspects and requirements
Session Chair: Mr. P-A. Probst, ITU-T SG 16 Chairman, Swisscom, Switzerland 

This session provided an overview of present and future multimedia services driven by fixed-mobile- broadcast convergence. The session identified the impact of these trends on service architecture and access network architecture and interfaces showing relevant service issues relating to the technical standardization roadmap for the access network.

Presentations in Session 1:

1. Multimedia Service Evolution: Overview of New Standardization Trends: Pierre-André Probst, ITU-T SG16 Chairman, Swisscom, Switzerland;

2. City of Pau Fiber to the Home project: Triple-Play Services and Open Access: F. Tournesac, Director EMEA Atrica Inc., France;
3. Next Generation IP-based Multimedia Services on Cable TV Networks: Volker Leisse, ECCA, Germany.
4. Triple A (Any device, Anytime, Anywhere) Services in Ubiquitous Networks and their Impact on the AN Architecture and Systems: Jay Kishigami, Director, NTT Service Integration Laboratories and Producer, Japan
Highlights from presentation 1:

MM Service Evolution: Overview of New Standardization Trends
Pierre-André Probst, Chairman of ITU-T SG16, Swisscom, Switzerland
· The evolution of advanced ICT technologies allows the support of all kind of applications and services (“e-everything”) both for private and business customers

· Customers needs are becoming more complex

· The major trends are: ubiquitous computing (4As), multimedia, convergences of services and platforms, broadband, mobility/nomadicity, IP-based platforms, intelligent homes, etc…

· As consequences ITU-T and SG16 in particular have adapted their work programs to address higher layers of the value chain and standardize service capabilities in the area of Telecommunication for disaster relief (TDR), e-Health, etc…

· In order to improve the partnership among the key players involved in these areas (SDOs, Forums/Consortia), appropriate mechanisms and structures have been implemented, like the FS-VDSL Focus Group, the Partnership Coordination panel for TDR (PCP TDR) and the e-Health Standardization Coordination Group (e-HSCG)

Highlights from presentation 2:

City of Pau Fibre to the Home project: Triple-Play Services and Open Access: F. Tournesac, Director EMEA Atrica Inc, France

· The objective of the project is to offer “Broadband Services for Everyone”
- for homes with focus is on video centric applications like 100’s of TV channels, VoD, video conferencing, interactive video, video telephony, gaming, etc…
- for business with a guaranteed multimegabit internet access which supports applications like video broadcast, video conferencing, gigabit connectivity, storage and disaster recovery, remote learning, business telephony, etc…

· The network is based on an open access architecture in order to allow customers to connect to any service provider they like (transport network independent from the service provider network)

· The technical requirements of the open access are described (e.g. IP address allocation, security, fraud prevention, mechanism of subscriber AAA, etc.)

· The open access network is based on optical Ethernet in a FTTH configuration

· The Project in Pau will connect 70’000 homes with 160’000 habitants

· Examples of services are described, like a package comprising a 10 Mbps internet access, local telephone calls and 100 TV channels for 30€/Month or VoD starting from 2 € per film

Highlights from presentation 3:

Next Generation IP-based Multimedia Services on Cable TV Networks: Volker Leisse, ECCA/Germany
· Delivering MM services on cable TV networks is resulting in an exponential growth of data-rate requirements, the need to accommodate symmetric and asymmetric characteristics, the service differentiation through QoS and a platform convergence towards IP-based networks

· At the European level, technical developments are coordinated by EuroCableLabs combining the activities of the ECCA Technical Committee and the Euro-Cable Certification Board  and actively contributing to standardization in ETSI and ITU-T SG9

· As IP transport platform, the next generation of (Euro-) DOCSIS will support symmetric and asymmetric capabilities at lower cost per data-rate, at improved BW efficiency and realize the separation of control and modulation over HFC networks

· An alternative is to bring the Ethernet interface further down into the network using the frequency band below 40 MHz (e.g. in parallel to bi-directional (Euro-) DOCSIS system)

· IPCablecom (ITU-T SG9) project augmented the transport platform by architecture for MM interactive services over CATV networks for resource management, signalling, accounting

· A further step is to create an integrated service platform for the delivery of MM services. EU project CASSIC proposed a platform leveraging existing standards

Highlights from presentation 4:

Triple A (Any device, Anytime, Anywhere) Services in Ubiquitous Networks and their Impact on the AN Architecture and Systems: Jay Kishigami, Director, NTT Service Integration Laboratories and Producer/Japan
· Triple A services in ubiquitous networks will have a major impact on the Access Network architecture and system characteristics, one of the key issue is the content delivery over the different access networks

· Architecture and protocols should allow seamless handling of content (including personalized content delivery) over any network and content delivery on various terminals

· A hierarchical model for policy based QoS control is described based on the QoS network classes

· As further development of the bar code system, RFIDs open completely new possibilities for the customization of content. For example, RFIDs can be used for traceability of goods combined with a customized marketing

· Metadata consist of content description, user information, terminal description and network capabilities information

· In order to allow the existing and future metadata format to be conveyed in a ubiquitous environment, a Metadata Framework Architecture is under development in ITU-T SG16

Overview of issues in the session:

· Future MM services and applications will include the following components:
- all kind of communications between users/computers,
  Any Device, Anytime, Anywhere (3As)
- triple play “packages” (video/internet access/telephony)
- for residential customers, video centric applications will
  determine the broadband access capabilities
- for business customers, the focus will be in particular on gigabit
  connectivity between corporate networks and video applications

· MM Service capabilities will be implemented on different access network technologies which will coexist: Wireless (IMT-2000, WLAN,…), CATV Networks (HFC,…), Copper cable network (xDSL), Fiber optic networks (PON, GPON,…), Ethernet (10/100 10 km FX),…

· For the delivery of content related data (METADATA) over the various access network systems and terminals, an overall architecture is needed

Recommendations:

· From the Services & Applications perspective, it is important to define a AN technology agnostic open architecture (Open access) for the following reasons:
- inter-working between the different systems (QoS, performance, OAM,
  content delivery, …)
- flexibility to the customer to choose his service provider
- support the various business models

· The Services & Applications Architecture should cover also the CPE (Home Networking Environment) and be NGN compliant

· ITU-T should established a formal liaison (Recs A.5, A.6) with entities dealing with standards for the connectivity of Home Appliances (e.g. DH-WG)

· Cooperation with the Broadcasting community should be strengthen

Session 2: Business Case for Network Access
Session Chairman: Mr. M. Sorbara, ITU-T SG 15, Conexant Systems Inc., USA 

This session shown that the broadband services can only be delivered to end users thanks to an access network. Options for network access include twisted-pair, coaxial, fiber optic, and wireless. This session addressed the various economic and business aspects involved in the provisioning of broadband services for each of these access media

Presentations in Session 2:

1. Wireless DSL – We Start Where DSL Stops: Gilad Peleg (Alvarion); Presented by Marianna Goldhammer (Alvarion)

2. Business Case for Copper Access: George Dobrowski, Conexant Systems, Inc.

3. Fibre to the Home in the U.S.A. – Who is installing it and how?: Dr. Bernhard Deutsch, Chairman, Architecture & Technology Committee, FTTH Council

4. Fibre Access Network – A Cable Operator’s Perspective: Mr. John Browse, Charter Communications, Inc.

Highlights from presentation 1:

· Wireless DSL – We Start Where DSL Stops: Gilad Peleg (Alvarion); Presented by Marianna Goldhammer (Alvarion)
· Wireless-DSL is a solution to last-mile access, capable to overcome cable / DSL deployment barriers 

· Entered the acceleration phase:

· Operator request to cover the “white zones”

· More spectrum available

· Standards are available: IEEE 802.16 and ETSI HiperMAN

· Interoperability to be assured by WiMAX Forum

· Supplementary, the WDSL solution has the potential to offer the broadband mobility

Highlights from presentation 2:

Business Case for Copper Access: George Dobrowski, Conexant Systems, Inc
· DSL Value Proposition

· DSL access service is in place enabling leveraging of the 1 billion telephone lines around the world

· Market dynamics driven by revenue generation from new services and new market segment opportunities

· User gets hooked on “instant on” and quick response

· Enables content and feature offerings adapted for all family members

· DSL enables triple play business model and characteristics discussed

· What industry can do to expand the addressable DSL market?

· Industry should target 97% self-install success rate 

· Break rule #1: “If you are too far, you won’t get DSL”

· Break rule #2: “If you are too far, you will be slow”

· Home networking opportunity enabled by broadband access.  DSL Home and Digital Home specifications will offer consumers ways to manage the content and communications in their home.  Themes: No new wiring; undeterred networking; and needs to be easy to set up and use.

Highlights from presentation 3:

Fibre to the Home in the U.S.A. – Who is installing it and how?: Dr. Bernhard Deutsch, Chairman, Architecture & Technology Committee, FTTH Council
· FTTH provides considerable financial and competitive incentive for carriers to deploy

· FTTH is real with at least one RBOC moving in this direction and far along on the learning curve

· FTTH innovations such as the pre-connectorized terminals and drop cables drastically reduce the cost and time of deployment

Highlights from presentation 4:

Fibre Access Network – A Cable Operator’s Perspective: Mr. John Browse, Charter Communications, Inc.
· FTTH operations and maintenance costs have significant advantages over the HFC network.

· Outside plant construction costs for FTTH deployment are at parity with today’s HFC networks.

· Today’s headed costs for FTTH deployment are nearly 20 times higher than an HFC network.

· For the near term, cable operators will continue to refine the HFC network by driving fiber closer to the curb – but are not yet positioned to take fiber to the home.

Overview of issues in the session:

· Four basic media for broadband access: Wireless, Twisted-Pair, Fibre, and Coax

· Economic Tradeoffs for delivering broadband services to the home:

· Transmission Equipment

· Operations and Maintenance

· Plant Constructions

· Head-End Costs

· Reuse of existing infrastructure

· Enable home networking for premises distribution of signals (video, data, and voice)

Conclusion:

· The four basic transport media offer a solution for triple play broadband access (video, data, and voice)

· DSL - Twisted wire pairs

· Wireless MAN

· Fiber to the Home

· Hybrid Fiber Coax

· All solutions address the triple play business case (bundled video, data, and voice).

· Home Networking Solutions enabled with availability of broadband access.

Session 3: Network Access Architectures and Convergence

Session Chairman: Mr. F. van der Putten, ITU-T SG 15, Alcatel, Belgium
The session covered the various access network architectures which are being deployed to support high-speed Internet access and which are evolving to support emerging advanced services. Advanced services include broadcast and on-demand audio/video, streaming applications, peer-to-peer applications, networked games and wireless hotspots. These advanced services mean specific architectural choices, depending on the requirements of service providers and of regulators in areas such as: 

· Compatibility with existing infrastructure; 

· Access network topology: current limitations and future enhancements;

· User authentication/security/billing;

· Scalability;

· Service mix offering from one or multiple providers;

· Openness to competitive operators and application providers. 

Presentations in Session 3:
1. Satellite and terrestrial return channels: Mr. E. Sofer, Runcom, presented by Mr H. Mazar, ITU-R, Israel

2. QoS aware architecture for broadband entertainment: Mr. Y. Tjoens, DSL Forum, presented by Mr S. Ooghe, Alcatel

3. Interactive services over cable: Mr. S. Park, Korea Digital Cable Forum

4. Wi-Fi architectures, hotspots: Integration of public WLAN into mobile networks: Mr. Ph. Laine, Alcatel

Highlights from presentation 1:

· Satellite for Broadcasting, Multicasting and Caching

· National TV Channels

· Popular Websites distribution

· Terrestrial is used for Return Channel and Unicast

· Local TV channels

· Interactive TV & VoD

· Web Browsing

· Upgrade of existing DBS installed base is feasible with Standard based solutions

· UHF spectrum for Terrestrial may be available through FCC Auctions 44, 31 and Digital Dividend

· Competition for better services and lower prices

Highlights from presentation 2:

· The DSL access architecture today 

· Evolution of the Service Delivery Model and Potential Impact on the Network

· Architecture enhancements for the support of new services

· New service provider interconnection model

· Network enhancements

· DSL Forum TR-059 and WT-099

· Migration to Ethernet

· Migrating from copper to fiber rich outside plant configurations

· Network and service management enhancements

Highlights from presentation 3:

· Digitization of Broadcasting in Korea

· Standards of Digital Broadcasting in Korea

· Digital Cable TV Service in Korea

· OpenCable Introduction/Standard/Set Top Terminal Block Diagram

· Broadband convergence Network (BcN)

· Concept and Development Phases

· BcN using Cable Network As Access Network

· Global Broadband and Cable Modem Market

· T-Government

· Polling

· Other Interactive Services

Highlights from presentation 4:

· Mobility in the Enterprise

· WLAN is the Right Answer

· The Challenge of Voice over WLAN (VoWLAN)

· Seamless Mobility In the Enterprise

· Beyond the enterprise

· Security and Authentication

· Data Confidentiality

· Seamless Mobility Between Networks

· Macro Mobility

· What’s Next? WIMAX

Recommendations:

· Technical convergence: 

· Target single standard in timely manner.

· Avoid unnecessary regional variations.

· SDO/Forums convergence:

· Architectures and protocols for multimedia over (hybrid fibre) DSL covered in ITU-T (SG15, SG16, NGN-FG) and in the DSL Forum. 

· Consider DSL Forum Technical Reports as a basis for new ITU-T Recommendations.

· Address needs of developing countries:

· Wireless Technologies (e.g. IEEE 802.16) to be supported though ITU Recommendations.

Conclusions:

This session identified 3 types of Architecture convergence:

· For particular access technology, all services over IP.

· IP as the layer of convergence

· Service provider using multiple access technologies to provide a particular service with mobility.

· E.g. roaming between voice over IP on WLAN and GSM 

· All access technologies delivering the same interface into the home network and appliances.

· Consumer electronics convergence.

2.3.2 Session 4 – Implementation plans and experiences

Session Chairman: Mr. Y. Maeda, Chairman of Working Party 3/13, ITU-T SG 13, NTT Corporation, Japan

This session covered the various implementation plans and experiences of access operators worldwide. Optical, Digital Subscriber Line (DSL), wireless and CATV access networks as well as network evolution; Optical access systems examined in the session included point-to-point based Media Converter access systems and point-to-multipoint based Passive Optical Network (PON) access systems including Broadband Passive Optical Networks (B-PON), Gigabit Passive Optical Networks (G-PON) and IEEE Gigabit Ethernet Passive Optical Networks (GE-PON); DSL access systems including Asymmetric DSL (ADSL) and Very High speed DSL (VDSL); implementation focused on topics including access network deployment by carriers to provide full services and/or broadband access service was also covered.

The presentations were devoted to massive DSL-based broadband access implementation experiences and plans experiences in Korea, on B-PON based optical access deployments to support triple play services in North America, on deployment experiences of the broadband Internet access services using Fiber to the Home and Fiber to the Wireless in Japan, on B-PON One-chip LS as key component technology and multi-vendor interoperability for access 
networks and on experiences of cable operators deploying interactive services in Europe, with an overview on the technological framework used, its features and capacity and with the relevant customer satisfaction for this approach.

Presentations in Session 4:

1. Massive DSL- based broadband access implementation in Korea: Mr. J. Lee, KT, Korea

2. FTTP (Fiber To The Premises); SBC Update: Mr. R. Ballart, SBC Labs, USA

3. Broadband Internet Access employing Fiber to the Wireless in Japan: Mr. S. Kubota, NTT, Japan

4. Deployment of Semiconductor Strategies in PON: Mr. J. Garvey, Freescale (Motorola), USA

5. Full Service Deployment via TV Broadband Networks - System Evolution Based on MSO Experiences and Requirements: Mr. V. Leisse, European Cable Communication Association

Highlights from Presentation 1: “Massive DSL- based broadband access implementation in Korea”

· Broadband business Overview in Korea

· One of the largest Broadband access market in the world

· Key factors of success deployment include huge demand, severe competition, government steady policy and dense housing patter

· Major issues for mass deployment of DSL 

· Standardization of VDSL and VDSL2 line codes

· Interoperability of ADSL and VDSL

· Customer/operation support systems

· Future business plan

· Roadmap of broadband networks from ADSL to VDSL and FTTH

· Introduction of BcN (Broadband Convergence Network)

Highlights from Presentation 2: “FTTP (Fibre To The Premises); SBC Update ”

· Motivations for FTTP and a Joint Approach 

· RFP Timeline, Approach & Lessons Learned

· SBC Activities

· Mission Bay deployment in San Francisco, CA in 2003

· 2004 – trials in five cities

· First FTTP Deployment Experience

· BPON voice over AAL2 works very well

· Tiered data services require downstream rate controls

· Video overlay performing well but not reach tested by Mission Bay due to shorter fiber runs

· In-home networking is still a challenge even in new builds with CAT5 installed

Highlights from Presentation 3: “Deployment of Broadband Internet Access employing Fibre to the Wireless in Japan ”

· Fibre to the Wireless is remarkable for deployment of broadband Internet access.

· IEEE 802.11a/ b/ g have been available for home, office and public wireless LAN services.

· QoS is essential for NWA considering VoIP and Video streaming.

· For next generation Wireless LAN (IEEE 802.11n), MIMO will be one of the key technologies.

· High-speed capability of FWA is also required as complement for FTTH.

· Area expansion of FWA is the next problem to be solved

Highlights from Presentation 4: “Semiconductor Strategies in PON”

· Interoperability between OLT and ONU devices is key to driving down total cost and making B-PON a successful broadband solution

· Scalable and flexible solutions must be provided by semiconductor vendors to ease deployment across B-PON applications

· Feature set, integration level, process technology selection and market timing are the key challenges of a B-PON semiconductor vendor

· The semiconductor vendor plays an important role in enabling B-PON to conquer the challenges of the coming communication era

Highlights from Presentation 5: “Full Service Deployment via TV Broadband Networks - System Evolution Based on MSO Experiences and Requirements”

· Euro-DOCSIS cable communication systems have been evolved to support requirements of European cable MSOs

· Robust system with large-scale deployments

· Higher layer protocols for VoIP, etc. are due to be commercially rolled out on top of Euro-DOCSIS

· Further evolution of systems required to satisfy MSO demands for future service provision

Conclusions

· The session discussed about:  

· Various implementation plans and experiences of broadband access systems and services in Europe, North America and Asia,

· DSL, Wireless, CATV and PON access systems.

· Network evolutional plans for ILECs and MSOs. 

· The session identified the importance of: 

· “Broadband access capability” for the future businesses,

· “Interoperability” for cost reduction and upgradeability,

· “Coordination” among the standards to minimize the solutions and to maximize the broadband user satisfactions.

2.3.5
Session 5 – Evolution of Network Access technologies: five years and beyond

Session Chairman: Mr. S. Palm, ITU-T SG 15, Broadcom, USA

This session intended to see what would happen, starting five years from today, to the access network in terms of services, technologies, and development.

Presentations in Session 5:

1. xDSL – MIMO, Spectrum Management: Mr. J. Cioffi, Stanford University

2. Optical Fiber - for future trends: Mr. Jun-ichi Kani, NTT 

3. Next generation Wi Fi (802.11): Mr. J. Karaoguz, Broadcom

· One presentation dealt with an overview on some basic near term and long term steps in migrating spectrum management, provisioning, and maintenance to much higher speed xDSLs. The long-term view shows that 100 Mbit/s symmetric speeds to customers at attractive distances from line terminals is possible adopting suitable solutions, such as bonding and vectoring;

· Another presentation reviewed the future evolution of Optical Access Network (OAN) technologies, enhancing TDMA-based OANs and including the use of optical amplifiers to extend the reach to up to 100 km. The goal is to achieve a customer’s split up to 1024 and a symmetrical bit rate as high as 10 Gbit/s. 

Wavelength-division multiple access (WDMA) technologies will offer unshared bandwidth by assigning different wavelength to each multiplexed user;

· A third presentation was focused on significant trends shaping the future of Wireless Personal Area Network (WPAN) and Wireless Local Area Network (WLAN) technologies. The trends shown were: (1) shift from wireless portability to mobility, i.e., roaming, (2) seamless access to wide-area and broadband wireline/wireless networks via WPANs/WLANs, (3) internetworking with wide-area networks.

 Session 6 – Status and evolution of network access standards

Session Chairman: Mr. A. Nunn, ITU-T SG 15, Chair of Working Party 1/15, BT - UK
This session reviewed key areas within IEEE, ITU-R and ITU-T relating to the development of access network standards. A status report for each technology was given as well as the expected schedule for standards currently under development. Standards covered included Ethernet in the First Mile (EFM), 10 Gigabit Ethernet Fibre Networks, Wireless Local Area Networks (WLAN) (IEEE 11a,11b), Wireless Personal Area Network (PAN) (IEEE 802.15), Broadband Wireless (IEEE 802.16), IMT-2000, Cable TV, xDSL and Optical access including B-PON and G-PON. 

Presentations in Session 6:

1. IEEE Access Network Standards Projects: Dr. James (Jim) Carlo, President IEEE Standards Association, USA

2. Standardization of IMT-2000 and Systems Beyond: Jose Costa, Nortel Networks, Canada

3. CATV Standards: Rouzbeh Yassini Ph.D., YAS Broadband Ventures, USA, (Presented by Greg White, Cablelabs, USA)

4. ITU- T xDSL Standards: Stephen Palm Ph.D., Broadcom Corporation, USA

5. Development of PON Systems Recommendations in ITU-T: Dr. David Faulkner, Rapporteur ITU-T Q.2/15, BT, UK

Highlights from presentation 1:

IEEE Access Network Standards Projects: Dr. James (Jim) Carlo, President IEEE Standards Association, USA

· Standardizing both wired and wireless solutions for the access network

· Ethernet in the first mile project, both copper and optical – extends Ethernet into the access network

· Call for interest in Broadband Data over Powerlines (BPL)

Highlights from presentation 2:

Standardization of IMT-2000 and Systems Beyond: Jose Costa, Nortel Networks, Canada

· The standardization of IMT-2000, its enhancements, and systems beyond IMT-2000, is being accomplished through a proven partnership and coordinated process for standards development (ITU, 3G Partnership Projects, SDOs, Forums, etc.)

Highlights from presentation 3:

CATV Standards: Rouzbeh Yassini Ph.D., YAS Broadband Ventures, USA, (Presented by Greg White, Cablelabs, USA)
· DOCSIS created to not only drive down product prices, but also to spur supplier diversity for Cable Operators

· More than 3,700,000 Cable Modems shipped in first quarter of 2004

Highlights from presentation 4:

ITU-T xDSL Standards: Stephen Palm Ph.D., Broadcom Corporation, USA

· Regulators: Uniform regulations lead to less variants worldwide

· Operators: Uniform requirements with clear applications

· Standardisers: Reduce the options and Annexes

Highlights from presentation 5:

Development of PON Systems Recommendations in ITU-T: Dr. David Faulkner, Rapporteur ITU-T Q.2/15, BT, UK

· Collaboration with IEEE 802.ah has resulted in a common Optical Distribution Network (ODN) specification for B-PON / G-PON and E-PON

· Multi-vendor interoperability testing of B-PON has been very successful and results are being fed back into the standards making process

· G-PON interoperability testing being discussed

Overview of issues in the session:

· Home Networking groups outside ITU don’t consider access networks as being important to them

· Different access network regulations in different countries are a barrier to reducing options in xDSL standards

· Dynamic Spectrum Management could enable dramatic increases in xDSL bit rates but different regulations in different countries are a barrier to achieving this

· Work on Ethernet is carried out in a number of different bodies/groups

Recommendations:

· Encourage greater cooperation between non-ITU-T Home Networking groups and ITU-T Access Network groups

· Investigate scope for greater harmonization of access network regulations worldwide

· Address the issue that Ethernet studies covering various subject matters are being carried out in multiple bodies and means for timely and effective interactive and cooperation are necessary

· Investigate scope for producing ITU-T test specifications for B-PON interoperability testing

· For particular access technology, all services over IP.

· Given the clear need for truly global standards, all ITU-T members should encourage industry forums and consortia to become ITU-T Focus Groups.

· Given the expectation that, in the future, Ethernet will play a major role in delivering customer services there is a need to address the issues:

- Ethernet studies covering various subject matters are being carried out in multiple bodies

- Means for timely and effective interactive cooperation are necessary

 Session 7 – Regulatory issues, their status and resolution

Session Chair: Mr. H. Mazar, ITU-R, Israel 
This session examined the differences between Europe and America regarding the regulation of Network Access. Europe has a greater acceptance of regulatory standards compared to the USA, which generally prefers market-based solutions. For example, in the US, FCC and NTIA support increasing spectrum for unlicensed devices, whereas in Europe there are fewer licence exempt bands and less power is permitted.

Topics examined included: the exemption of RLANs from licensing declarations; conformity to industry regulation (R&TTE) in Europe vs. FCC 47CFR Part 2 verification; declaration of conformity, and certification; unresolved or conflictive issues, from the point of view of how different countries (or regions) address access network regulation; RF spectrum allocation/ licensing to Wi-Fi, broadcasting, satellite and mobile/fixed systems; harmonisation of public RLAN access to public electronic communications networks and services; regulatory framework of service convergence; liberalisation and deregulation; how globalisation and free circulation promote similar regulations and standards; broadband policy and deployment: i.e. government grants, tax relief, drastic deregulation to change the competition regime; ITU-R Workshop on Spectrum Management for a Converging World.
Presentations in Session 7:

1. Worldwide, Regional and National Unlicensed and Unprotected RF allocations, for Wireless Network Access (including Social Issues): Haim Mazar, Deputy Director; Frequency Mgmt and Licensing, Ministry of Communications, Israel; Vice Chairman Study Group 9 (fixed service), ITU-R

2. Regulatory Framework for Implementing WiMAX: Mariana Goldhamer, Director – Strategic Technologies, Alvarion

3. Will EU rules on Network Access allow the deployment of new broadband infrastructure in Europe?: Meni Styliadou, Director, European Government Affairs, Corning

4. Comparison of access between the US and Europe: broadband policy and deployment: Mr. S. Marcus, Transatlantic Fellow of the German Marshall Fund of the USA

5. Lawfully Authorized Electronic Surveillance of Public IP Network Access Service:
Greg Ratta Vice Chairman of T1S1 Vice Chairman of ITU-T SG 11; Tridea Works, Inc., Fairfax, VA

Highlights from presentation 1:

· US provides more license exempt RF spectrum (power and bandwidth) for network access, than Europe

· Europe is more liberal than USA in equipment approval

· Licence exempt and Internet: the growth due to unregulation

· More RF license exempt is needed to citizens and industry

Highlights from presentation 2:

To implement WiMAX in lower frequencies:

· More Licensed spectrum needed for:

· Rural / sub-urban use

· Allow “Portable Internet” and VoD services together with FWA

· More Licensed Exempt (LE) spectrum needed for:

· Higher power

· The LE spectrum may be sliced / allocated, according to co-existence capabilities of different systems

· 802.11 and 802.16 have different co-existence approaches

· All systems may implement the “spectrum sharing” protocol defined for a band

· Allocate the 90% not used spectrum for:

· Cognitive Radio / Light licensing 

· Harmonized Spectrum

· Cost reduction by “factor of scale” effect

Highlights from presentation 3:

Basic Principles

· Technological Neutrality

· Regulatory Intervention limited to cases where there is no effective competition

· Licensing Required only for scarce resources such as frequencies or numbering

Remedies:

· Transparency

· Non discrimination

· Accounting separation

· Access to and use of specific network facilities

· Price control and cost accounting obligations

· Retail obligations

Highlights from presentation 4:

Key regulatory issues are: 

· bottleneck facilities

· Unbundling obligations (US and EU)

· Bitstream access (EU only)

· Universal service obligations (neither to date)

Common objectives between the EU and USA

· Promote competition, and competitive entry

· Address any restrictions or distortions in competition

· Ensure that users derive maximum benefit in terms of choice, price and quality

· Encourage efficient investment

Highlights from presentation 5:

· The Service Specification Document of Public IP Network Access Service (PIPNAS) contains the electronic surveillance needs of USA law enforcement for PIPNAS service, and forms the basis for contributions submitted to standards bodies and industry forums

· It is law enforcement’s goal to work with industry in an effort to create a cost-effective solution that balances privacy, national security and public safety

On cooperation in standards development

· ITU-R serves as an umbrella to regional regulatory organizations (such as CEPT, CITEL, FRATEL); ITU-T may serve as an umbrella to standardization organizations, such as ETSI, IEEE, TTC   

· Worldwide standards versus digital video regional standards ATSC, ISDB-T and DVB-T

· Convergence of the Wired and Wireless networked telephones (i.e. in CEPT - ETC and ERC converge into ECC); convergence of broadcasting content and transport. The UK Ofcom and US FCC converge wire, wireless and broadcasting.  

Conclusion

· This session incorporates regulatory issues common to all precedent sessions

· The Network Access can be promoted by appropriate national policy, as achieved in Korea and Japan

· ‘Light touch’ regulation and License Exempt RF spectrum contribute to the penetration of broadband

3. Session 8 - Panel discussion: How to Enhance Cooperation in Standards Development

At the end of the technical sessions a panel, co-chaired by the Chairman of ITU-T SG16 Mr. Pierre-André Probst and Mr Peter Wery, Chairman of ITU-T SG 15 with the participation of all the Sessions Chairmen and SDO representatives, was held with the scope to prepare recommendations to be addressed by ITU-T, and indirectly to the SDOs, for a possible action plan to be adopted to improve the development of standards and to have a closer cooperation with all the Standardization bodies in the Network Access area.

The chairman of ITU-T SG 15 started the discussions by presenting some views and findings on standards development cooperation.

It was considered that in standardization there are areas of overlap, so called “grey areas”, where responsibilities/boundaries are not well defined. This situation can lead to both, lack of standards development or duplication of efforts, necessitating harmonization and alignment of international standards and cooperation among ITU-T and external SDOs, Forums and consortia.

The use of ITU-T focus groups to improve standardization activities is proving a very useful tool. It was suggested to further enlarge the application of the ITU-T Recommendations A.4, A.5 and A.6 on cooperation and exchange of information with additional SDOs, forums and consortia that comply with the ITU-T criteria. Exchange of documentation among the SDOs and ITU-T should be facilitated and material from ITU-T non-members could also be considered if necessary.

Liaison statements are considered a good tool to communicate, but face-to-face meetings, mutual participation and/or participation of representatives in each others meetings are considered indispensable and conducive to a common understanding of the issues and to improve cooperation.

It was outlined that on certain matters the standards should be unique, even if it could lead, on the other hand, to the risk of monopoly. The example of TV standards in the various regions was also underlined as a non-positive experience.

It was considered that reports from forums and consortia could be considered as inputs by the ITU-T to develop standards and that special attention should be devoted to the needs of developing countries. As an example some DSL Forum Technical Reports (TR 58 and 59) on architecture could be considered as inputs to the NGN Focus Group;
The exhibition of the workshop and the success of the demonstration of interoperability exercise for B-PON vendors and operators were appreciated. It was noted that this approach to workshops might continue.

It was highlighted whether the experience of ITU-R for regulatory spectrum issues or for the IMT-2000 project, could be adopted to consider the ITU-T as an umbrella for regional SDOs such as IEEE, ETSI, TTC. Convergence of the fixed and wireless services and telephones (i.e. in

CEPT- ETC and ERC converge into ECC) was also stressed as one of the goals.

4 
Recommendations

At the end of the panel, the following recommendations for future actions were proposed:

	4.1 ITU-T has become a very flexible, customer- and market-oriented organization. The concept of Focus Group is well suited for forums and/or consortia to strengthen ties with ITU-T and, at the same time, to keep a certain independence and branding; 

4.2 To expand co-operation the TSB Director should send letter to SDOs looking for cooperation and exchange of documentation according to the criteria in ITU-T Recommendations A.4, A.5 and A.6. As a first attempt those SDOs working on home networking and broadcasting should be targeted;

4.3 Promote and publicize interoperability tests and other similar activities. This could provide another avenue to promote ITU-T and disseminate information on ITU-T experiences;

4.4 ITU-T to be visible at Universities to improve awareness of students (potential future managers) of ITU-T as a global standards developing organization

4.5 ITU-T to investigate partnership approach as a possible tool for improving coordination in standards development
4.6 Current cooperation tools, if used properly and consistently on both sides, have proven useful and their use should be continued.  They are: Cooperation agreements, Liaison statements, participation of Representatives in each other’s meetings, Access to each other’s draft standards, Common FTP areas for exchange of information, Joint meetings.
The information on workshops and other ITU-T projects should be publicized in many more places including trade journals and via related organizations such as ETSI, ATIS, IEEE, DSL Forum.


5. 
Future Workshops

Concerning future workshops the following has been proposed:

· A workshop should maintain a broad theme that provides more information and gives the possibility to hear more about all the technologies;

· A session should be carried on applications for developing countries on issues and needs as proposed by ITU-D;

· More “future watch” sessions of five years and beyond might be planned;

· Next workshop on the same subject could be held in 1 or 2 years time.

ANNEX 1

WORKSHOP EVALUATION

Of 154 participants, 66 (43%) filled in the evaluation form. From the respondents, 23 % indicated an overall ranking for the Workshop as “very satisfied”, 58 % as “satisfied and 8 % as “neutral” and 12 % did not rate the workshop in overall.

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

	


The average overall ranking of the Workshop was 4.1.

The average overall ranking of the “exhibition” was 3.5, for the B-PON interoperability demonstration 4.0 %, and for the poster session 3.3 %.

86 % of respondents would welcome another Workshop on the same subject in the next 1-2 years.
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