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1 Introduction

An evening Brainstorming session was held on 14 November (6:30-8:30 p.m.) to consolidate SG11 future directions in relation with future network (NGN) Control architectures and protocols. This session was the follow-up of the one that was held at the previous SG11 meeting (minutes of which can be found in TD.GEN/11-67, February 2002).

The session was led by A. Le Roux (SG 11 Vice-Chairman) assisted with Janusz Dobrowolski (Q1/11 Rapporteur).

The conclusions of the previous session on the subject were reminded by the chairman, in the presentation below, which also gives a high level view of the scope of the NGN control architecture and interfaces/protocols involved and of the scope of expected future SG11 activities in this area.
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A presentation of expected economical benefits of NGN architectures was made then made by Janusz Dobrowolski who concluded by suggesting a number of NGN key features:
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A number of contributions dealing with new areas of requirements and new control architectures and protocol requirements, in the scope of emerging new generation networks and technologies, were then presented, with the objective of identifying how and under which questions they should be further be progressed and dealt with in SG11 future activities.

2 Presentations and Contributions

2.1
Migration from PSTN to NGN (D.434, NTT Comware)

The presentation given by Mr Atsunobu Narita (NTT Comware) gave a high level definition of the NGN (IP-based, intelligent end and edge devices, simple core, multiple access technologies) and presented a 4 steps migration scenario (over 2 decades) from PSTN to NGN, emphasizing that there is a strong requirement for NGN to support the existing ('Primary line Services') Telephony features and services without disruption.  It further identified critical implementation issues to be addressed, suggested value propositions (expected new services/features) of IP Phone systems and noted that NGN control protocols should be defined from the viewpoint of public network infrastructure.

2.2
State and problems of IP Telephony (D.352, NEC & NTT)

The contribution (addressed to Q7/11) presented by Mr Yukio Hiramatsu (NTT) identified a number of issues in relation with IP Telephony, concerning various aspects encompassing the support of Emergency services, calling user localisation, supplementary services, voice quality, user identification and addressing, interworking with PSTN, Security, Firewalls and NAT in particular.

The issues raised will be discussed in detail in Q7/11 sessions dealing with signalling requirements to support IP telephony, which baseline was initiated at the previous SG11 meeting (Geneva, 18 February – 1 March 2002) in TD2/11-49R1.
2.3
NGN functional architecture for the control plane (D.432, France Telecom)

The contribution presented by Mr Bruno Chatras proposes an NGN control plane architecture targeting at accommodating any kind of IP-based access network. It is believed to be generic enough to accommodate a wide range of new generation services, including conversational services, streaming services and interactive games. The contribution aims at:

1. providing a baseline NGN control architecture material supporting the creation of a new SG11 question to enable the initiation the work,

2. identifying a set of interfaces between function control functions for which SG11 should initiate appropriate new Questions to address protocol selection and definition of protocol profiles,

3. providing foundations from which a more detailed NGN control architecture can be defined for the case where xDSL networks are used to access new generation multimedia services.

Although the proposed NGN control functional architecture neither identifies all functionalities required for the support of mobility/nomadism across diverse access networks nor proposes functions to ensure end-to-end QoS across multiple network domains, it is expected that future versions of the proposed baseline NGN control architecture would be enhanced to accommodate these widely recognized NGN features.
The follow up discussion revealed that it would be beneficial to compare the proposed control architecture to that of 3G mobiles in view of seeking as much convergence as possible.

It was clarified that despite the big number of functions identified, the functional groupings to be further discussed would in fact reduce the number of interfaces that would actually require standardization.

2.4
Gate control functions and protocols for xDSL based access networks (D.433, France Telecom)

This contribution presented by Mr Bruno Chatras stresses that the lack of standards for controlling Gate functions in the context of NGN xDSL-based access networks is a major issue; as interoperability is currently impossible due to proprietary solutions being implemented by vendors. Indeed, this is seriously jeopardising the development of new generation (audio, video and multimedia) services over xDSL-based access networks.

Therefore the contribution requests that SG11 starts working on the identification of Access Gate control requirements in the context of xDSL-based access networks, and on the selection and specification of an appropriate Gate Control protocol. For example, depending on the retained solution, the protocol specification might take the form of a new COPS (IETF RFC) client type or a new set of H.248 packages.

The Gate control interfaces functional requirements suggested by the contribution include Packets filtering (depending on "IP address / port”, i.e.; firewall functionality), Packet marking, Resource allocation and Bandwidth reservation, Allocation and translation of IP addresses and port numbers (NAPT), Throughput limitation, and optionally Media Ciphering/Deciphering, Media Transcoding, Media flows topology (conferencing, redirection of flows, etc.), User Authentication, Usage metering, IP address allocation.

The follow up discussion clarified that the fixed network NGN will not be limited to xDSL types of access and that it will encompass optical fiber access (e.g. with Ethernet/GigabitEthernet) as well as fixed radio access. However it was believed that the functional requirements suggested in the contribution would be applicable to any type of access technology since they are mostly related to the IP layer which is expected to be the service convergence layer in the NGN.
2.5
QoS signalling requirements and control (D.318, USA, TD.6-GEN, SG2 LS)

D.318 presented by Mr Martin Dolly proposes a baseline technical report defining the requirements for signalling information regarding IP-based quality-of-service (QoS) needs at the interface between the user and the network (UNI) as well as across interfaces between different networks (NNI). It argues that these requirements, coupled with the signalling information flows proposed , be adequate for the development of a signalling protocol capable of ensuring the request, negotiation and delivery of known IP QoS classes from UNI to UNI, including across any NNIs in the path as needed.
TD.6-GEN seeks comments on Draft Recommendations E.QSC “E.QSC – Signaling of Proposed QoS Service Classes for IP-, ATM-, and ATM-Based Multiservice Networks”, particularly from a signalling point of view.
These documents will be discussed in detail by Q8/11.

While the above liaison (and the referred draft E.QSC) is addressing end to end signalling requirements independent of the network technology, D.318 proposed signalling requirements for IP-based networks, which are understood as being emerging NGNs. Signalling protocols that will be standardized will have to accommodate such consolidated requirements at relevant interfaces.

2.6 NGN 2004 Project (TD.54-GEN, SG13 LS – TD.14-GEN, SSG LS)

These liaisons present the status of the NGN 2004 Project definition by SG13 and the interest of SSG to be involved (particularly concerning the convergence between fixed and mobile NGNs), respectively. The NGN 2004 Project definition currently identifies the following areas

· General framework model

· Functional architecture model

· End-to-end Quality of service

· Service platforms (including APIs)

· Network Management

· Security

It was noted that SG11 would be involved in Functional architecture modelling through the development of the Control plane functional architecture, in the Service/application platforms through the study of the signalling/control requirements and protocols/APIs, and in the definition of E2E QoS functional signalling requirements.

Further, a domain of Signalling and Control functions and protocols should also be identified.

3 Highlights of the discussion

There is a need from ITU-T Sector Members to progress work on NGN, particularly in the areas of Control functional architectures, signalling functional requirements and control protocols. Despite the uncertainties regarding the migration path and the timeframes, the input contributions clearly are showing directions to work needed in the future.

It was recognised that:

· PSTN voice services related signalling requirements in NGN are addressed in Q7/11, which might require some revision to make it clearer, and

· QoS control related signalling requirements have recently started being addressed in Q8/11 (which might also be updated to reflect this explicitly).

Beyond that, there is a need in SG11 to organize and plan for future activities on:

· new network control functional architectures, and to identify interfaces that need to be standardized

· NGN signalling requirements to accommodate a wide range of new generation of services,

· NGN control protocol solutions for the medium and longer terms.

Coordination will be required with the SGs involved in the NGN 2004 Project led and coordinated by SG13, in particular collaboration with SSG (to seek converged solutions for requirements similar or common to fixed and mobile networks) and with SG16 (to accommodate multimedia services requirements) will be of highest importance in the development of control architectures, requirements and protocol solutions.

4 Conclusions and follow-up

Since there does not exist currently any proper question to address NGN control architectures and protocols, and that a number of sector members have shown an interest in the area where there is an obvious lack of standards, it was proposed and agreed that 3 new questions would indeed be useful to be considered, to address in a broad manner:

· Network control functional architectures in NGN environments,

· Services session and resource signalling requirements in NGN architectures, and

· Services, session and resource control protocols in NGN architectures

Initial draft proposals for such new SG11 questions are provided in annexes 1 to 3 for thoughts and contributions are welcome to progress them at the next SG11 meeting. Discussion via the SG11 New Questions E-mail reflector is encouraged in the mean time.

The session was closed at 8:45 p.m.

It was agreed that these session minutes would be reviewed at the SG11 All-Questions coordination session on Monday, November the 18th, evening session.

ANNEX 1

Draft Question N1 – Network Control functional architectures in emerging NGN environments

Reasons for the question

Considering that:

a) The desire to support services within networks using IP technology has resulted in a number of architectural solutions being worked on in numerous standardization bodies and forums; 

b) These solutions are either specific to a particular type of access network or are limited to a particular category of services (e.g.; voice over IP or conversational services), or do not provide sufficient details on the control plane;

c) There exist no standardized architectural model for a control plane taking into account xDSL-based access networks or future high-speed fixed access networks;

d) A standard reference model for the NGN control plane is required to identify a set of physical interfaces for which interoperability between networks and between equipments from different vendors is required;

e) ITU-T has led and continues to lead the development of the PSTN/ISDN and other Packet-based public networks and services control architectures and protocols, it is widely recognized that ITU-T SG11 is the most suitable body to address the development of a control architecture for Next Generation Networks;

Note – In this context the notion of control plane should be understood as the set of functionalities required to control network attachment procedures (including mobility management and authentication), session establishment and release, bearer resources (including Quality of Service Control), to interact with services and applications, and to interact with legacy networks.

Question

What functional architecture is required to model the control plane of Next Generation Networks, taking into account multimedia services (conversational and non-conversational) and all types of public access networks over which these services may be delivered?

Task objectives

1) Develop a generic functional architecture model for controlling the provision of multimedia services over any type access network over which the IP technology is used.

First deliverables: 2004 timeframe.

2) Identify a set of physical interfaces for which interoperability between different network equipment is desirable and for which detailed signalling requirements need to be studied and control protocols be standardized.

First deliverables: 2004 timeframe.

3) Develop a Recommendation applying this generic functional control architecture to DSL-based access networks;

First deliverables: 2004 timeframe.

4) Develop a Recommendation applying this generic functional control architecture to Optical-based (e.g. PON, GigabitEthernet) access networks;

Initial deliverables: 2003-2004 timeframe.

Relationships

The development of these recommendations will require close coordination activities with:

· External organisations, particularly IETF, ETSI, 3GPP, ATM Forum, ADSL Forum and MSF,

· ITU-T Study Group 9 (Question 13/9),

· ITU-T Study Group 13 (NGN 2004 project and Question 1/13),

· ITU-T Study Group 16 (Question A/16 and B/16), 

· ITU-T Study Group 11 Question 1/11 “Signalling requirements for signalling support for new, value added, IP based and IN based services",

·  ITU-T Study Group 11 Question 6/11 “Signalling requirements for signalling support for service interworking of both dialup Internet access and Voice, Data and Multimedia Communications over IP-based networks”,

· ITU-T Study Group 11 Question 9/11 “Signalling requirements for the support of Bearer Independent Call Control (BICC) applications”,

· ITU-T Study Group 11 Question N2/11 “Signalling requirements for the support of multimedia services in Next Generation Networks”,

· ITU-T Special Study Group on IMT2000 and Beyond (Question 1/SSG and 7/SSG).

ANNEX 2

Draft Question N2 – Services, session and resource Control Requirements for NGN Architectures

Reasons for the question

Considering that:

a) The Next Generation Networks (NGN) expression is commonly used to refer to the emerging public network infrastructures based on advanced packet switching and routing technologies, on increasingly distributed control functional architectures, and on the use of a new set of signalling protocols to control in particular user sessions (identification, authentication), resource allocations and QoS, the traffic (policing, enforcement), services and applications, between various entities (e.g. media gateways, call/session servers, resource control, service control, services and application platforms …) involved in NGN architectures.

b) The NGN targets at supporting a wide range of services, from legacy telephony to new generation services, encompassing audio, data, video broadcast and conversational services, streaming services, interactive games,

c) Issues of serious concern are arising that emerging solutions from the industry, that claim to be NGN oriented, are very diverse in terms of functionalities and of interfaces, which leads to inextricable interoperability issues.

d) As ITU-T has led and continues to lead the development of the PSTN/ISDN and other packet-based public networks and services signalling requirements, it is believed that ITU-T SG11 is the most suitable body to develop the signalling requirements for emerging NGN architectures.

Question

What are the signalling requirements for the control of services and relevant resources in NGN architectures, at interfaces identified by (new) Question N1 as requiring standardization.

Task objectives

The major focus of this question is to develop technical reports defining Signalling requirements for control protocols between relevant NGN functional entities. The interfaces for which signalling requirements need definition are those identified by (new) Q.N1/11. Although the NGN control functional architecture studies are in their infancy, examples (based on initial input contributions) of interfaces for which signalling requirements will be addressed under this question include:

· Between Session control functions, e.g. between Multimedia Session Servers (i.e. NNI type of interface)

· Between Bearer control and Resource and Session control functions, e.g. between Multimedia Access Gate – Multimedia Session Server

· Between Session control and User profile management functions, e.g. between Multimedia Session Servers and User Service Management Server

For example, the Multimedia Access Gate control interfaces functional requirements suggested by initial contributions include Packets filtering (depending on "IP address / port”, i.e.; firewall functionality), Packet marking, Resource allocation and Bandwidth reservation, Allocation and translation of IP addresses and port numbers (NAPT), Throughput limitation, and optionally Media Ciphering/Deciphering, Media Transcoding, Media flows topology (conferencing, redirection of flows, etc.), User Authentication, Usage metering, IP address allocation.

For the development of signalling requirements, Session (or call) modelling may be identified as being needed, in particular for the interactions with Services and Application (including content delivery) platforms or servers.

Note – Depending on the type of interface identified under QN1/11 as requiring standardization, the signalling requirements may be studied and developed under any other appropriate existing questions (e.g. Q6/11 for Session control interface, Q8/11 for Resource control interface).

Initial deliverables: 2004 timeframe, for the interfaces recognized as having highest priority. Subsequent deliverables will depend on the work progress of (new) Q.N1/11 (NGN control architecture question).

Relationships

The development of these recommendations will require close coordination activities with:

•
External organisations, particularly IETF (Sipping, Megaco, Midcom, Nsis, … WGs),

•
ITU-T Study Groups involved in the NGN 2004 Project led (by SG13), and more specifically SGs 13 (NGN 2004 Project & Q1/13), 16 (QA & B/16), SG 9 (Q13/9) and SSG (Q1 & 7/SSG).

•
Internally within ITU-T Study Group 11, particularly with Questions 6, 8, 11, N1, N3

ANNEX 3

Draft Question N3 – Services, session and resource Control protocols for NGN Architectures

Reasons for the question

a) The Next Generation Networks (NGN) expression is commonly used to refer to the emerging public network infrastructures based on advanced packet switching and routing technologies, on increasingly distributed control functional architectures, and on the use of a new set of signalling protocols to control in particular user sessions (identification, authentication), resource allocations and QoS, the traffic (policing, enforcement), services and applications, between various entities (e.g. media gateways, call/session servers, resource control, service control, services and application platforms …) involved in NGN architectures.

b) The NGN targets at supporting a wide range of services, from legacy telephony to new generation services, encompassing audio, data, video broadcast and conversational services, streaming services, interactive games,

c) Issues of serious concern are arising that emerging solutions from the industry, that claim to be NGN oriented, are very diverse in terms of functionalities and of interfaces, which leads to inextricable interoperability issues.

d) ITU-T has led and continues to lead the development of the PSTN/ISDN and other packet-based public networks and services signalling and control protocols, it appears that ITU-T SG11 is the most suitable body to develop the signalling requirements for NGN architectures.

Question

a) What are, among existing appropriate standards, the candidate control protocol solutions for NGN architectures,

b) What profiles need to be defined for the use of such existing protocol basis,

c) What additional protocol elements or new protocols need to be developped

for bearer, session, resource and service control protocols, for NGN architecture interfaces identified from (new) Q.N1/11, and taking into account the signalling and control functional requirements defined under (new) Question N2/11 ?

Task objectives

The major focus of this question is to develop recommendations defining Signalling control protocols between relevant NGN functional entities. The interfaces for which control protocols require standardization are defined by (new) Q.N1/11. Although the NGN control functional architecture studies are in their infancy, examples (based on initial input contributions) of interfaces for which control protocols will be addressed under this question include:

· Between Session control functions, e.g. between Multimedia Session Servers (i.e. NNI type of interface)

· Between Bearer control and Resource and Session control functions, e.g. between Multimedia Access Gate – Multimedia Session Server

· Between Session control and User profile management functions, e.g. between Multimedia Session Servers and User Service Management Server

For example, control protocols selection for such interfaces, when identified as requiring standardization, will be made on the basis of the functional requirements and the evaluation of the appropriateness of existing standards (e.g. SIP, H.248/Megaco, COPS …). Their use and application will then be defined to accommodate the functional requirements or, when needed, relevant protocols will be developed, as required.
Initial deliverables: 2004-2005 timeframe, for the interfaces recognized as having highest priority. Subsequent deliverables will depend on the work progress of (new) Q.N1/11 and Q.N2/11 (NGN control architecture and signalling requirements questions.

Note – Depending on the type of interface identified under Q.N1/11 as requiring standardization and the protocol basis selected, and the required recommendations may be developed under any other appropriate existing questions (e.g. Q11/11 for 'horizontal' Session control and for 'vertical' Session-Bearer interface control, Q5/11 for the definition of SIP profiles for accessing Application servers).

Relationships

The development of these recommendations will require close coordination activities with:

•
External organisations, particularly IETF (Sipping, Megaco, Midcom, Nsis, … WGs),

•
ITU-T Study Groups involved in the NGN 2004 Project led (by SG13), and more specifically SGs 13, 16, 9 and SSG.

•
Internally within ITU-T Study Group 11, particularly with Questions 6, 8, 11, N1, N2
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Potential new areas of activities

		WP1 (services and application requirements &

control protocols)

		Multi-media related Network control requirements

		NGN control architecture (functional decomposition)

		NGN interfaces & control protocols (APIs, SIP …)

		WP2 (call/session and resource control requirements)

		Resource and QoS control functions

		WP3 (signalling/control protocols)

		Protocol selection and profile for call/session/bearer (SIP, MPLS, RSVP, COPS …)

		Call/bearer control protocol interactions & interworking

		WP4 (transport of control protocols)

		Signalling transport architecture and protocol profiles (e.g. based on SIGTRAN RFCs)















Bearer 

control (Switch/Routing)

Session (or call)

control (Call Agents)

Service & Application

Control (Servers)

1

2

2

3

e.g. H248

3

4

Per Session Control Protocols:

		 Session (call): 1

		 Service/Application: 2

		 Resources allocation & 

   traffic policy control: 2, 3



Transport resource control:

		 Bearer/Connection control: 4

		 Backbone resource control: 5, 6



Transport

(xDSL/GbE/SDH/

DWDM/Optical)

6 (NNI)

Scope ITU-T SG11

E.g. BICC, H323, SIP, SIP-T/SIP-GTD

E.g. ATM sig, MPLS/RSVP ...

E.g. GMPLS with RSVP-TE

or CR-LDP, or Optical-PNNI

5 (UNI)

5 (UNI)

illustration of Scope of Control Architecture & Protocols in SG11

Resource control &

Traffic policing

User authentication &

Service profile control













Next steps ...

		Confirmation of SG11 as the UIT-T study group

 lead on Network Control Architectures & Protocols

		legacy and emerging ones for NGN architectures

		Initiation of a SG11 ‘N2CAP’ project

		Part of the NGN 2004 SG13 coordinated Project 

		Organise its preparation & launch

		e-mail activity (moderated by the Project coordinator)

		Impacts on the SG11 Questions and Structure

		SG11 Questions update

		SG11 structure adjustments possibly needed
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The World Economics has changed 

since the GII Inception.



Convergence may be no longer 

a sufficient reasons for the

Operating Companies to deploy 

NGN
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No technology has emerged 

optimizing simultaneously

Stateless and Stateful

OR

Real-Time and Non Real-Time

It may not happen in the foreseen future
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Next Generation Network ==

Next Generation Productivity Gains



Focusing on services not available from:

Internet

Broadband Multimedia

3G
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Need to avoid limitations 

and problems of:

Internet

Broadband Multimedia

3G

E-commerce
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 NGN as a Premium Transport for:

Internet

Broadband Multimedia

3G

Electronic Commerce
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Internet:

 One of the greatest public services

in the history

Problems: The underlining technology

 does not mature

Low willingness to pay for transport

(delivery at will)
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Broadband:

Good growth in some areas



Problem:

Low willingness to pay for the delivery at will

(city bus versus Porsche, BMW, RR, Cadillac ..)
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Broadband:

Problem:

2002 U.K. Data

User satisfaction with the dialup speed 6.6%

User satisfaction with the broadband speed 8.8%



Solution:

NGN Guaranteed Information Delivery
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Broadband:

Problem:

2002 U.S. Data

80% of Electronic Commerce users claim

an insufficient transaction speed



Solution:

NGN Guaranteed Information Delivery
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Technology Changes





		Communication Media 		20 Century 		21 Century 

		Mail 		Paper mail 		e-mail 

		Volume Information delivery 		Bulk Paper Delivery 		Broadband 

		Express Guaranteed Delivery of Information 		Express Package/Mail Services 		Next Generation Network - NGN
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Willingness to Pay

 ( US -> EC Candidate Country)





		Communication Media 		Ordinary Letter 		Express Letter- Guaranteed Delivery

		Average Delivery Time		5 Days 		5 days

		Guarantee 		None 		Full

		Price		0.80 Euro		80.00 Euro
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NGN Key  Features Considered:

		Guaranteed Real Time Delivery

		 Non - Repudiated

		 Record of delays for every element (including a servers) always available

		Set-up time for Multi-media conference  with hundreds of users world-wide in order of seconds

		 Premium transport for connection and connectionless networks 

		Self-healing

		Continuous real time monitoring of every session and connection

		Application agnostic

		Billing and charging measurements based on time and usage.

		Stream based Call Model

		Connection oriented operating mode

		User selected routing (for security,  reliability and quality of delivery)

		Real Time routing
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Potential Key Influences on NGN

		TIPHON – Is BICC already the Metaprotocol? 



		 Stream Call Model – Lucent presentation at 3GPP  April 2001



		 Messages Set Reuse: BICC, H.323, SIP ?



		High Speed Signaling Links



		Possibly a need for a contingency plan - The QoS Cost in IP networks may remain too high for the period of next couple of years (until it becomes irrelevant ?)
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