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Background

By Circular letter 180, the Director of TSB invited Chief Technical Officers (CTOs) of ITU members to participate in a meeting in Geneva on 8-9 December 2003.  CTOs are senior corporate officers responsible for technological developments.

The purpose of the meeting was to obtain the CTOs’ visions of the future of information and communication technologies (ICTs).
As the Director stated in Circular 180, such visions would likely carry considerable weight to influence the future growth and development of the information society, in particular in light of the World Summit on the Information Society (WSIS).  The concrete technical views expressed by industry leaders, and the corresponding visions, could be input to the future stages of the WSIS process, particularly the WSIS action plan and the strategic and operational plans of ITU.  It would also likely be an important contribution to the further development of society in general, using ICT.

Full information on the CTO meeting can be found at:

http://www.itu.int/ITU-T/tsb-director/cto/index.html 

Participants

The list of participants in the meeting is contained in Annex B of this document.  Participants included CTOs from several geographic areas and from operators and manufacturers alike.

The Meetings

There were two separate events.  The first, on 8 December 2003, was restricted to CTOs from ITU members and to observers from ETSI and selected other organizations.  Study Group Chairmen were also invited to attend as observers.

The purpose of the 8 December meeting was to obtain the views of participants regarding:

i)
vision on development, growth and business opportunities for ICT;

ii)
the desired approaches to achieve the vision;

iii)
concrete measures and steps required to implement the vision.

A working group of experts appointed by the participating CTOs worked via E-Mail prior to the meeting in order to prepare the subsequent discussions.

Input contributions to this event can be found at:

http://www.itu.int/ITU-T/tsb-director/cto/visionstatements/index.html 

The 9 December 2003 event was open to all participants in World Summit on the Information Society (WSIS) and consisted of presentations by CTOs of the visions discussed on 8 December.  Approximately 100 accredited WSIS participants attended the presentations on 9 December, 20 of whom were from the press.

The presentations made on 9 December 2003 can be found at:

http://www.itu.int/ITU-T/tsb-director/cto/panelpresentations/index.html 

Results

The results of the 8 December discussions were captured in an agreed CTO Statement, which can be found in Annex A of this document.

A summary of the vision statements input to the meeting can be found in Annex C of this document.

ANNEX A

CTO Statement

1. Statement 

1. We have growing confidence that the telecomms  industry is emerging from a tough period  
2. This is being driven by the market pull for services that come from a real convergence of the information, computing and telecomms technologies around a converged architecture

3. This demands a coherent framework for standard development

4. The ITU is in a key position to facilitate the overall framework and the globalisation of standards because of

a. its global reach

b. its traditional relationship with telcos and vendors

c. its links to governments

5. The ITU must cooperate with other standards bodies and a variety of fora

2. Topics 

Topics for consideration by ITU-T in cooperation with other bodies include:
1. NGN architecture across home/personal/enterprise, access and core networks
2. Interoperability for all major services required on a global scale and interoperability for the required core middleware functionalities

3. Definition and categorization of NGN 

4. Service enabling platform

5. Convergence of technology elements for mobile and fixed core network and services

6. Convergence of technology elements for enterprise and carrier services

7. Principles of OAM&P under convergence

8. Regulatory implications of convergence

9. Security needs to be specified end-to-end on all layers

10. Mechanisms to provide QoS end-to-end are required

11. Cost efficient technologies to deploy broadband to the majority of end users 

12. Mechanisms to support peer-to-peer communications in a public networks

13. Ability to support value added services and billing and payment

14. Seamless operation of converged networks and services

15. Simplicity and ease of use for the end users

16. Self care for the user

17. Implementation of ENUM

The work split between ITU-T and other bodies will be agreed on a case-by-case basis; the above list should be prioritized.  Timetables are desirable.

3. Map 

The Director of TSB should charter a group to develop a map of standards development: who is doing what in which forum.  This should cover 3GPP, 3GPP2, ETSI, Grid Forum, IEC, IEEE, IETF, ISO, OASIS, OMA, TMF, W3C, and the participants in the TSB Director’s Informal Forum Summits.  The results will be reported to the participants in the CTO meeting by end February 2004.
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ANNEX C

Summaries of vision statements submitted to CTO Meeting
RAD Data Communications

Service

Carriers should focus on basic layer-2 connectivity services, rather than higher layer added-value ones. By so doing they perform their basic function of providing communications transport, but leave routing functionality and user management to their customers. Attempts by major carriers to provide layer 3-7 services are doomed to failure due to the unrealistic demands they place on the carriers' support centers, which would need to fulfill the role of IT department for every customer. Quality and class of service, billing, and provider provisioning must be added to this basic layer of service.

Our major focus should be on universal coverage and mobility. Cellular telephony service has solved this problem for voice traffic, with a single handheld device functioning worldwide, and the network providing a single address with which to locate the user. A similar service is required for data traffic, based on universal wireless coverage.

Security

It is hard to overstate the importance of the control of spam email and virus damage confinement. Presently over 50% of all email traffic is unsolicited, and kept unchecked this may cripple our communications infrastructure. The key technological portions of the solution are traceability and accountability.  Traceability means that all future networks should enable source trace-back, while accountability signifies the responsibility of account providers to demand some reasonable form of identification before granting access to network resources (similar to what banks do before opening a bank accounts).  By implementing these two measures, spam and denial of service attacks could be controlled, and the latter measure may ease the migration to E-cash systems of commerce as well.

Technology

We need to further nurture network convergence and technology simplification. Presently, technologies (e.g. ATM or frame-relay) are often confused with services, instead of focusing on true user requirements (e.g. a VPN service). We should strive towards a single dominant technology for each of the major network types, IP for connectionless networks, MPLS for connection-oriented ones, and SDH for circuit switched backbones.

An additional issue is agnosticity to the physical layer. There should be a single interface to DSL/wireless/copper/optic links, with only significant characteristics (e.g. bandwidth) being visible to the higher layers.

Regulation

Close coordination between the ITU, national organizations, and the various standardization forums is essential to eliminate redundant and potentially inconsistent specifications. 

Global harmonization of all limited resources, including IP addresses, phone numbers, frequency bands, etc. is crucial for universal and mobile access. 

Alcatel

Mobile/fixed convergence for Next Generation Networks for voice and multimedia

NGN technologies are being proposed as the basis for convergence to offer end-to-end multimedia services between any customers connected to any fixed or mobile network.

· How can the “IP Multimedia Subsystem” (IMS) architecture for voice and multimedia services, defined by 3GPP and now adopted by 3GPP2, be extended to become the common platform for both mobile and fixed networks?

· How can home networking systems and legacy POTS services be supported within such an IMS architecture?

Carrier grade transport

Carrier interests are shifting towards the consolidation of their multiple legacy networks towards a unified interworked infrastructure. MPLS appears to be the technology of choice to mediate all services through network and service interworking. A global view and system wide approach is required if the industry is to correctly address this consolidation.

· How can MPLS be complemented to satisfy the stringent carrier grade requirements, service guarantees on an end to end basis (i.e. across multiple domains) and OAM&P functionalities requested by operators?

· How should the transition phase be managed in a cost effective fashion without endangering service continuity?

Transport network evolution and optimisation

Transport providers are focusing on how to increase revenues by optimising the use of their installed base whilst transitioning towards a next generation intelligent optical network that allows to increase the service offering and to improve the manageability and provisioning of their networks.

· How to transition to a fully distributed carrier-grade control plane architecture for transport networks?

· How to efficiently address the optimised transport of ever growing data traffic volumes?

Broadband access and architecture

Broadband access technologies and architecture have witnessed a steady increase in reach and bandwidth. Operators are now looking to also evolve their networks to address triple play services.

· How to broaden the current main focus on physical layer issues to further address full service system architecture issues?

· How to evolve the architecture and protocols to speed up the rollout of BB services through, e.g. autoconfiguration and manageability of services, multimedia device control, etc.?

Open application environments for end-to-end interoperable managed services

Rapid development and placing in operation innovative services is becoming the key to successfully operating a modern telecommunications network.  This requires a service delivery platform with open APIs, clear interfacing to charging and billing and customer and network management systems.

· What features are missing in Next Generation OSS and service delivery platforms?

· How can further standardisation help to resolve interoperability issues?

· How should service delivery be partitioned between terminals, home networking equipment and operator and third party service platforms?  

· How can we best strike a balance between the need to maintain interoperability, the desire for openness and innovation and the need to ensure that all players can obtain their fair share of the revenue stream?

Conclusions

Resolution of each of these particular issues will require the ITU-T to work in close co-operation with related standards bodies and fora.  In each case, the ITU-T must ensure that its solutions are both fundamentally secure and ready to support the needs of emergency situations.  

China Mobile

Traditional communications networks are:

a) Dominated by voice services.

b) Oriented to the public, characterized by integrated network and interconnections.  Standards play an extremely important role.

c) Networks are built to guarantee quality of service and to provide billable services. Good business model, but a closed operation.

Communication networks are facing the following changes:

d) Digital technology leads to the transformation of the service content to data and multimedia services.

e) The rapid development of optical communications increases bandwidth, and transmission rate is no longer a key factor that can hinder the progress in communication.

f) Wireless access networks become a rising star, but on the core network the divide between mobile and fixed services is being narrowed.

g) The advent of Internet brings about the extensive application of IP technology in communication networks.

As a consequence, communication networks are facing the following challenges:

h) Diversified and personalized services extend the communication value chain.  The network evolves from closed to open, and network operation from independent to cooperative.

i) The IP network makes instant communication possible around the world, but quality of service and security become new constraining factors.

j) Intelligent terminals bring new troubles to the network.

k) The standardization process gets more and more complicated and standardization organizations mushroom continually.

Responsibilities of communications operators are:

l) To satisfy the demand of users in diversified services and the quality of service. 

m) The network should be controllable and manageable. 

n) To deliver good service for all the parts of the value chain and play a central role. 

o) To actively participate into the standardization process and make efforts towards the coordination and convergence among all the standardization organizations. 

Therefore, we propose that:
p) ITU plays a central role in the international standardizationprocess.  It represents the interest of the whole telecommunication industry, especially in the developing countries. 

q) To take active part in the standardization process in otherInformation Technology areas, such as the activities in IETF and IEEE, and make efforts for the convergence. 
r) To actively coordinate the standardization process in all telecommunication fields, and make contributions to the convergence. 

Telecom Italia

ICT evolution 

i)
Convergence of the telecommunication networks and computer networks from the point of view of the technical solutions with the final purpose of improving and simplifying the offer of services to the end-user and of rationalizing the infrastructures and the platforms.  

ii)
Common architecture for fixed, mobile and computer networks in order to guarantee to the end users a homogeneous set of services and of performance levels (QoS, class-of-service, reliability, availability, coverage, mobility, ubiquity, etc). This includes strong synergy between network and terminals. 

iii)
Wired and wireless accesses harmonized in order to allow the offer of compatible services. Wireless access will also include frequencies without license. In this framework the NGN and 3GPP models should converge. 

iv)
A common optical layer, for multiplexing / transmission / protection in the transport (metropolitan and core and, possibly, access) optical network. In the access segment synergies between broadband distribution and radio over fibre solutions for mobile should be considered.

v)
Core networks that provide connectionless and connection oriented packet-switched services and connection-oriented services in the optical domain.

vi)
The IP protocol as the common protocol for all the IT networks as far as applicable

vii)
A common service delivery platform over which Operators and service providers will build and offer products and services through open standard interfaces. 

Standards

i) In the perspective of an increasing network and service convergence, standards are more necessary than in the past, in order to allow the realization of "complex" and interoperable systems in an competitive environment with multivendor and multi service provider models. Standards are necessary to avoid in the future what happened in the last years, i.e. a rapid development of mobile, internet and media services almost independently from each others with the consequent presence of both de jure and de facto standards, not always compatible.

ii)
Standards are necessary for convergent services over wired and wireless access in a vision of the end user as a unique subject with the maximum level of interoperability.

iii)
Standardized functional and open interfaces are necessary for architectures, networks platforms, physical layer and terminals. These standards should cover fixed, mobile and computer/internet networks.

iv)
Standards are necessary for the end-to end quality objectives in line with those offered for the traditional telecommunication services.

v)
Within the above framework, it is necessary to define protocols, IP addresses, frequencies, accountability, security, interfaces standards between Operators and Service Providers, etc. ITU-T should devote efforts in order to guarantee that standardization outcomes embed both manufacturer’s and operator’s sensitivity and requirements.

vi)
The ITU-T should play a guiding role for the development of the global standards necessary for achieving the convergence of the telecommunication networks, computer networks.

vii)
In particular the ITU-T should operate with two main objectives: 

-
to prepare the standards on the subjects which require an end to end vision taking into consideration users requirements (main examples of these subjects are: architectures, end-to-end quality, privacy, security and interfaces between different actors);

-
to ensure the compatibility of the specifications issued by other SDOs in order to guarantee that the ITU-T standards are extensively fulfilled.  

France Telecom/Orange

Anticipating Industry Structural Changes

1 A world still organized today around separate networks and services.
1.1 Access specific terminals

1.2 Access specific services

1.3 Independent service platforms

1.4 Multiple customer identifiers

1.5 Separate billing

2 In our vision the user is the center of his communications universe.
2.1 The customer defines and personalizes his services

2.2 Services become multi-access

2.3 Focal point is shifting from the network to the user

2.4 The customer is at the center of the network

3 Five major technological discontinuities will enable this revolution

3.1 IP network

3.2 Broadband everywhere

3.3 Ubiquitous wireless

3.4 Multi-access innovative devices

3.5 De-layered and open network and IT platforms

Global operators will move from:

a. Access and voice narrow-band to home communication services

b. Access and voice mobile to personal communication services

c. Broadband, Internet, and managed data services to enterprise communication services

Building Momentum for Growth

1 Standards to master technology and leverage it for services innovation
2 Expanding broadband services
3 Networks and IT converge to enable usage innovation
4 Leverage strategic partnerships: technologies, content, distributors, equipment and software providers
Expectations from Standardization

Efficiency, reactivity, legitimacy; moving from:

a. Slow processes to timely delivery of standardized solutions

b. Dispersion of efforts to coordinated and cooperative actions

c. Multiplication of proprietary solutions to worldwide interoperability

d. Prominence of vendor marketing to based on requirements

That is, standards should ease operations and leave room for innovation.

Opinion on ITU-T

1 New initiatives and procedures restore confidence: AAP, Focus Groups, consultations with industry leaders

2 Suggested further steps: 

2.1 Improve the working method to allow companies to be represented mirroring the telecom industry changes in the last decade
2.2 Measure the efficiency : how many standards implemented in the industry

2.3 Need to develop the testing tools to ensure implementation in standards: testing specification need to be developed by standards organisations

2.4 Develop standards in reducing options as much as possible: apply the TOMORO policy: "TOo Many Options Reduce Options"

3 Value of ITU-T: 

3.1 Global inter-governmental organisation leading to ease of global acceptance of standards: easier for regulators to refer to standards
3.2 Easy adoption of operators, vendors, application/content providers

3.3 Provide a unifying place to tackle transversal topics (services, access, network, …)

3.4 Single place to handle IPRs: fragmentation of today leads to a very complicated IPR policy handling
Telefonica

Networks and Services

1 NETWORKS: Convergence and open platforms
1.1 Widespread availability and use of broadband networks: wireless & wireline accesses
1.2 Multimedia Broadband Networks – NGN - : open platforms 

2 SEAMLESS SERVICES: on the move 

2.1 Innovative Multimedia Services: content provision
In a nutshell: MOBILITY AND BANDWITH!

Standardization

THE NEED:
1 Standards are needed to ensure inter-working and freedom of choice for our customers

2 A small set of standards are needed to support regulation (decreasing trend)

THE WAY 

1 Competition has entered in the standards making process

2 Recognised Standards Bodies and de-facto Fora and Consortia play similar roles. Market chooses the winner!

3 Industry led international organisations give a better response to market needs
4 Players from the whole business value added chain are needed: carriers, access providers, service providers, content providers, manufacturers and users.

5 Duplication of work can’t be afforded

6 ITU-T initiative to improve the structure of its Study Groups should succeed

Governance and Regulation

1 Existing regulation is still based on outdated asymmetrical models and may jeopardise the development of emerging innovative technologies.
2 INNOVATION is the driver of the new era and it ensures economic growth. Governance & Regulation should accommodate to this goal.

3 Current enviroment demands INDUSTRY DRIVEN CO-ORDINATION in dialogue with public authorities.
Siemens

Basic Trends in Telecommunications

1 Mobile Network Services focus on voice and low bit rate data services (e.g. multi-media messaging); 
Fixed Network Services focus on broadband data and VoIP.
2 Network core goes IP, trend to Ethernet in access / metro first, later in core driven by cost.

3 Everyone will have a mobile access device with access possibilities to all networks (fixed-mobile convergence).

4 Every household will have broadband access (fixed or wireless).

5 Polarization of operator business model into Service Delivery (infrastucture) and Service Provider (SP will bundle new services also across fixed-mobile).

6 Demand for intelligent CPE for wireline / wireless access will grow.

7 Real time communication in enterprises will become a platform independent application, based on IP using wireless infrastructure

8 Equipment hardware is cost driven following Moore´s law, standardized IT equipment (e.g. PICMG) will be used where applicable

9 Peer-to-Peer, Ad hoc networking and RFID technology may change the industry paradigm

The boundaries between telco and IT as well as mobile, wireline and enterprise will disappear.

Key Technology Challenges

1 Application / Service architecture
1.1 session initiation / control

1.2 numbering / naming / directories

1.3 security / authentication

1.4 billing / charging

2 Infrastructure

2.1 Ethernet as ubiquitous layer 2 technology

2.2 QoS end-to-end / differentiation

2.3 application aware networking

2.4 high speed access / copper / fiber

3 Service Creation / Network Management

3.1 user empowerment

3.2 OPEX reduction

3.3 time to service

Implications for I&C Standardization and ITU-T
1 Interoperability is key to make the NGN happen. This requires
1.1 a broad range of global standards

1.2 a common understanding of the basic services to provide the capabilities and a mechanism to limit complexity

2 All players, i.e., vendors, carriers, service/content providers, IT and entertainment industries, business customers, and consumers rely on these standards

2.1 protection of investments and R&D efforts

2.2 speed-up of innovations – rapid, ongoing adaptation to market trends including the ability to integrate 3rd party innovations.

2.3 economies of scale and scope – inducing further volume increase

2.4 simple and uniform use – “communication experience” for user

2.5 users can rely on quality and security

3 To match market needs, standardization must be open, transparent, non discriminatory - and driven by the industry

4 Public interest and regulatory requirements are input to the process
Nokia

ICT Convergence

1 Convergence from a network perspective
1.1 Seamless interoperability between systems

1.2 Network model based upon 3GPP IMS and IMS evolution

1.3 Common OSS essential to realizing true convergence

2 Convergence from an end user device/terminal perspective

2.1 Optimization to deliver content applications anytime, anyplace across multiple access technologies

2.2 Character of terminals drives network evolution

3 Convergence from a service perspective

3.1 Voice is exclusive application of wireless terminals

3.2 Concepts of fixed and wireless not relevant

4 Convergence also requires ubiquitous and end-to end security and QoS solutions

4.1 Security essential to services provided perceived as being delivered from trusted source

4.2 QoS determined by user choice of service
ICT-ITU Role

1 Convergence demands a global standards perspective
2 The globalization of manufacturers and network operators has transformed the nature of regional/national SDOs, Forums etc. for developed countries

3 It is essential that the ITU-T is positioned correctly for the future within this changing and global world

4 Reasonably clear roles exist for the ITU-R and ITU-D.

5 ITU-R deals with the regulatory, spectrum issues and associated high level standards issues.  An example would be Working Party 8F which is working on the longer term (~10yrs +) on the vision & framework for ‘IMT & Beyond’,  market forecasts, preparing for the WRC-07, high level requirements, standardisation of 3G and its development (with the PPs and SDOs doing the detailed work), working with ITU-D to address both the developed and developing countries needs, etc

6 ITU should fulfil a critical role in providing technical guidance, as well as getting input, concerning the developing as well as developed countries in which the ITU-T is an essential asset

7 The ITU-T should review all aspects of convergence standardization taking into account its core competencies and focusing on the longer term (5-10 yrs)

8 If needed standards are adequately addressed externally, the ITU-T provides the global framework for external organizations  (IETF, PPs, SDOs etc)

9 If there is a standards need not being met, the ITU should address it, when it makes sense

Ericsson

ITU-T Role

1 ITU to standardize fundamentals of the telecom infrastructure (radio resource allocation, numbering, addressing, etc.) as needed for global service coverage and in multi operator operations

2 ITU to standardize  regulated services and interworking

3 ITU to standardize a converged connectivity service network, NGN, emerging from dedicated mobile, data and telephony service networks as economically viable 

4 ITU to facilitate specifications that ensure Secure&Reliable service provisioning to the end-user

5 As ITU finds early service concepts mature and accepted by market, ITU then transforms de-facto market specifications of early concepts into recommendations aiming for an efficiently served mass market

5.1 electronic/governmental ID with security mgmt

5.2 Broad Band Access

5.3 …

Nominum

The biggest challenge for the expansion of ICT in the next decade is the establishment of consistent standards for organizing and accessing digital content.  Digital identifiers are the first step since communication itself is impossible until the parties to the communication are identified.  The problem exists in different forms from the very lowest levels of the network to the top, and the ITU has expertise and experience that can contribute to a solution.

Sun Microsystems

Standards are one mechanism for changing the market battlefield to an organization's competitive advantage.  Used strategically, standards can change that battlefield from one that favors large IP holdings to one that demands open industry standards.  In addition, standards have historically been shown to drive down development costs that ultimately lower consumer prices, allowing any organization to more effectively compete on price.  By redefining market demands through standards, Sun will not only increase the size of the market but also capture a larger share of that market.

Although standards are a key component of the market's future development, the organizations that produce those standards need redefining.  Currently, most Standards Setting Organizations (SSOs) are not aligned with market needs.  This is reflected in their shrinking membership numbers as companies seek out more effective alternatives such as commercial joint ventures and private liaisons.  In order to redefine the market battlefield through standards, the health of the standards industry must be improved.  This will be accomplished by concentrating on

· the organization and processes of SSOs

· the role of government in standardization

· the legal aspects of standards

· the economics of business participation in standards

· the education of standards professionals

By taking a lead in these areas, organizations have the opportunity to redefine the standards industry and, thus, the marketplace as a whole.

Lucent Technologies

Service Provider and End User Drivers of Next Generation Networks
End User Needs
a. Access to services any place, any time

b. Simplicity and ease of use

c. Affordability

Service Provider Drivers
e. Reduce cost of operations

f. Expand service offerings to increase revenues profitably

g. Improve the security and reliability of networks

Vision of Next Generation Communications Networks
Multi-layered, service-aware networks which deliver dynamic, customized services on a massive scale
h. Any service from any access device over any access technology
i. Standards-based interfaces between layers 

j. Security at all layers

k. Lowest cost per bit

l. Self-care capability

Key Attributes of Next Generation Applications
m. High quality and reliability, always available
n. Service consistency across all wireless and wireline-connected endpoints 

o. Converged voice and data capabilities offering a seamless experience

p. Network-based intelligence to navigate immense new information space

q. Value added through personalization and automation

Service Control in Next Generation Networks
r. Common session and media control with an open service architecture
s. Softswitch call control to inter-work any endpoint with any other any endpoint

t. Open, programmable service creation interfaces

u. Single sign-on, common contacts, access-aware information delivery

v. Standardized interfaces to billing and customer care systems

Next Generation Access and Transport Layer
w. Multi-modal access including hybrid wireline/ wireless access technologies 
x. Flexible and scalable end to end allocation of bandwidth 
y. Common packet switching and routing (e.g., IP, ATM)

z. End-to-end QoS controls with MPLS

aa. Common backbone optical network

Next Generation Operations Support Systems
ab. Simpler, open, lower cost, unified network operations 
ac. Integrated end-to-end services provisioning 

ad. Automatic and dynamic allocation of network resources 

ae. Service quality-based network operations 

af. Self-healing capability

ag. Proactive trend monitoring
Korea Telecom

Accommodating multiple services using multiple networks is too costly

Accommodate existing and emerging services using a single/simple/cost-effective network infrastructure

What happened to Telco business?

1 Decreasing POTS revenue

1.1 Introduction of competition

1.2 Introduction of mobile communication

2 New source of revenue

2.1 Internet as a public service

2.2 Internet access as a business

2.3 More traffic, more investment, but flat revenue

3 Services based on the Internet

3.1 Public Internet as a common infra for new services

3.2 Mass market over best effort network?

4 Now what?

4.1 Broadband Internet access business – is it enough?

4.2 Application service over the Internet – still niche market…

Are we ready to take advantage of broadband growth?

1 Things are looking up…

1.1 IP devices are everywhere and increasing

1.2 Wireless/mobile technology is penetrating into everyday life

1.3 IP networking technologies are rapidly evolving

2 But, who owns the IP network?

2.1 Nobody’s network ( nobody’s control
2.2 Terminal devices control the traffic (e.g., TCP)

2.3 UDP traffic as an outlaw

3 Business over the best effort network?

3.1 Quality service made possible over quality network

3.2 Quality network means controllable/manageable network

3.3 Feature: Bandwidth, QoS (session level), Security, Mobility

3.4 Are you controlling/managing the network?

4 Internet access business to End-to-End business

4.1 Whole new, different business area!

Next Generation Network

Technical View

a. A single multi-service network that carries voice, data and video bitstreams using IP over common transmission links and routers
b. A network that offers guaranteed QoS for different traffic types
c. A network in which service logic is implemented on platforms that are separate from transport and access layers of network
Business View

d. A network that enables fast service deployment in a cost-effective way

e. A network that cuts network operations cost by running single common multi-service network at the center

f. A network that provides strong edge in the competitive telecom market

New Role of Standards

1 End-to-end nature of the forthcoming business

1.1 Needs clearly defined framework first

1.2 Needs the standards to work end-to-end

1.3 a few, part-by-part standards won’t do

2 Too many fora and too many de-facto standards
2.1 Needs interoperable standards

2.2 Who will do the coordination?

3 There are real and urgent needs for the standards

3.1 Avoid trials based on certain ad-hoc technologies

3.2 Develop new business areas based on IP technology

3.3 Cut the CAPEX through standard-based equipment production

4 Needs faster and consistent standards

5 Standards that grow from current business environment
5.1 Evolution, NOT revolution!

Huawei

To adapt to the trend of ICT development, the carrier’s network in the future shall be an integrated carrier-class and multi-service network. The goal of this future network is to make data communication and multimedia communication as easy, convenient, secure, reliable and quick as voice communication through PSTN.

However, what we have currently are various kinds of networks using different technologies, and the development of networks, instead of driven by services, is but by technologies. Therefore, how to evolve from the existing networks to the future’s carrier-class multi-service network is becoming a big challenge facing the whole industry today.

More over, another trend that should be noted is that IP has been used dominantly at the service layer and in terminals. With IP having the advantages of openness, low-cost and strong bearing capability, it is more and more agreed that IP is the trend for the fundamental technology for the next generation’s carrier’s network.

However, it’s need to be clarified here that when we say IP is the trend for the future, we’re referring to IP protocols, but not IP network technologies.  The above mentioned advantages of IP are all advantages of IP protocols. IP network technologies, including routing, forwarding and network management etc, actually are not suitable for bearing carrier-class services.

Why is  IP networks not able to meet the requirements of carrier-class services? This can be understood from the differences of Internet and traditional telecom networks. The internet services are connectionless and network delivers services to its ‘best effort’, here, compromising QoS is better than denial of service, while traditional telecom services are connection oriented, where it would rather deny a service request than compromising QoS, and customers don’t have to pay for services with no QoS guarantee.

Compare with IP, telecom network philosophy does not obsolete, and it’s the key 

Telecom services will be borne over IP, changing from borne over TDM or ATM/FR etc.  That’s all!

The network philosophy does NOT change! (requirements and OAM scheme)
The bearing of Internet and carrier-class services shall be logically separated in networks:

The bearing of Internet shall still be enabled via the best-efforts transport based on existing Internet network technologies; 

The bearing of carrier-class services is connection-oriented (one-way or both-way) and QOS-guaranteed; however in this area, technically, MPLS has more advantages; 

In the meanwhile, there is a logical subnet to transport signaling and maintenance information (we can use many mechanism from No. 7 signaling for reference);

Regarding the network security, scalability and manageability of resources, we can definitely refer to some concepts in the conventional telecom networks

The Key points:

1. By using MPLS technologies, we can logically separate the bearing resources of Internet and carrier-class services and build up a planned service bearing logic network

2. Introduce bearer control layer (RM: resources manager), to manage the resources of basic networks;

3. Functioning to bridge service layer and network layer, RM (resources manager) enables the networks to be service-aware and may accomplish Admission Control;

4. Effect the session-based QoS and Security Management

Transfer of traffic

Traditional desktop communication (business phone calls) started to turn its step to IP, resulting in large amount of man-to-machine communication, machine-to-machine communication, etc, exceeding man-to-man communication

Transfer of network added values

CPU/high-speed bus technologies contribute to the fact that the architectures of switches and routers tend to be consistent and that the added values from traditional network operation start to shrink. The new operation added values lie in QOS, security control, CRM, Billing, Service Offering. Networks must support the dynamic provisioning of resources and also the use-based billing mode

On demand communication:  Operable and Manageable as well as Chargeable By Transaction and By Utility

Proposal

1 IP Telecom Network (IPTN) is the key to the next generation multi-service network

2 ITU is required to continue playing its leading role in the research and standardization of NG telecom network

2.1 Organize and coordinate to enhance cooperation between all the related forums/standard bodies

2.2 Huawei is actively involved in the standard activities of ITU now, and we’ll definitely work to get more and more connected to ITU and contribute more.  

ZTE

Changes in telecommunications standardization

a. Yesterday standard study task mainly focuses on infrastructure.
b. Today, with the development of data and multimedia technology, “service + service enabler + infrastructure” is the highlight, specially service is  becoming new significant standard study. 

c. More and more standardization development bodies and  technological overlap and convergence. 
d. Based on operators’ existing networks, it’s essential to study the solution of smooth evolution instead of merely  considering advanced technology.
Keeping pace with the times

e. ITU has been and will ever be the top leader in telecommunication  industry standardization field.
f. ITU should make further advantage of the coordination and harmonization role between other standardization bodies.
g. The study of services and service enablers should be new focus within ITU.

h. Re-building of ITU central role.

Softbank

Residential switch issue

Not just gathering pieces of RFCs and protocols, some end-to-end service model recommendation to realize broadband residential services is strongly needed. Utilizing existing IP and Ethernet equipment and protocols, it is very hard to realize well-organized services efficiently. To make efficient Broadband residential services, some RFC or standard special to broadband residential service, especially for the broadband switch is quite urgent. I’d like to request for chipset vendors and manufacturer, to focus on merging requirements of corporate network and broadband residential to design some new IP based products, also including standard body. I feel 802.1x is not sufficient or efficient in view of keep it simple and stupid (KISS). Such chipset may solve these issues without LENS or B-RAS:


Broadcast Storm.


IP address efficiency. Consume only one IP address per user (Is it sufficient enough?)

No need to set password, so as user can forget basic connection layer password.


Identify user without password.


Under existence of Virus infected PC keep on service with some specified level


Hotel like control…

No need for special software for user’s PC


Some feature to block fake IP address.


Basically Zero administration


Support for intermediate solution path to IPV6..


Manage Minimum, and Maximum traffic line by line,


Should I need to place IAD(CPE)s as POIs to the subscriber?


Etc… etc…
Right now using network processor instead of HW based switches for DSL services; we are somehow escaping problems by software. I strongly request equipment vendor and chipset vendor to solve and provide zero administration-based models for broadband residential services.
Carrierclass issue
We now realized that after deep experience, that carrier class means: we do not rush to service right now. To realize that, N+1 or redundancy loop configuration is quite essential. But corporate class equipment is not designed commonly to realize this feature, but I think, minimizing costs, it is still possible to converge this requirement to corporate equipments…
OSPF convergence issue
If MPLS system switches the route quite rapidly compared to OSPF systems that calculate Dijkstra tree, if network routing is not so flexible, I still need flexible re-routing feature to maintain L3 network. Connectivity in case of unpredicted circuit trouble.

IPv6 migration issue
I cannot figure out minimizing cost and trouble, how to migrate into HW based IPV6 network… Its very hard issue… convergence to IP means quite vague on this area, taking this small issue, it’s too huge to manage…
ITU mission issue
ITU should not be the place to lead some market decision. As for service requirements, technical requirement is just one aspect of requirement.  For example, heat requirement, and cost requirement is more important issue. It’s more than technical elegance.
Vodaphone

Seven tensions

Below are 7 tensions in the telecommunications/ITU community that need to be resolved one way or another over the next few years:
1 licensed versus license exempt spectrum
2 value versus volume based charging  - the need for technology to support both

3 vertical versus horizontal industry structures - and the way this trend may be reflected in the standards community

4 consensus versus defacto standards

5 device capability versus bandwidth - Moore’s law drives more and more capability which fuels user expectations

6 capability versus ease of use - but users are suffering overload and capability needs to be diverted to ease of use rather than more services

7 ubiquity versus performance - of radio bearers    

_____________
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