ITU-T Study Group 11 - Questions (Study Period 2005-2008)
Question 1/11 – Network signalling and control functional architectures in emerging NGN environments

(Continuation of part of Questions 1/11 and 7/11 of 2001-2004)

1. Motivation 

· 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 fora; 

· 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;

· A standardized architectural model for a control plane that is independent of, yet takes account of, various access mechanisms (e.g. various forms of DSL, mobility air interfaces, traditional local loop technologies, etc.) is needed.

· 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 suppliers is required;
· Fixed/mobile core network convergence is an important objective for NGN because it complements the “access independence” requirements.

· ITU-T has led and continues to lead the development of the PSTN/ISDN and Packet-based public networks, including services and control protocols. ITU-T is the most suitable body to develop the signalling requirements for NGN architectures;

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.

Recommendations in force:  Q.12x4 and Q.12x5 series

2. Question

Study items to be considered include, but are not limited to:

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

· What associated functional architecture and entities are required with session signalling and control to assure security?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks 

Tasks include but are not limited to:

· Determine the requirements that the generic, access technology independent functional NGN architecture is intended to support.  It is anticipated that these requirements will need to be periodically refined to reflecting the evolution of telecom and computer communication technologies similar to those reflected in ITU-T Rec. Q.1702 and ITU-R Rec. M.1645.
· Study the functional architectures available from other SDOs, in particular those developed by the 3GPPs and referred to as IMS. The assessment is to include identification of missing or superfluous components and capabilities, and form the basis for making a decision on whether one of the identified functional architectures forms a suitable basis for NGN, or whether a completely new architecture needs to be developed.
· Depending on the decision coming from Objective 2, this Objective will either:

·  identify modifications and enhancements to the selected existing functional architecture that will enable that architecture to meet the requirements of the NGN functional architecture, and share with the forum that generated that architecture the extensions necessary to enhance it to meet the needs of NGN; or

· specify a new architecture that meets the identified requirements.
· 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.

· Study the application of this generic functional control architecture to a range of wire-line, optical and wireless access network technologies e.g. DSL, PON, W-CDMA, etc.

· Security requirements in support of the overall security framework.

· Interworking with legacy systems.

4. Relationships

Recommendations:
Y.NGN-XXX 

Questions:
Qs 2, 3, 4, 5, and 7/11;


Qs 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10/13;


Qs B, C, D, G, H, and 3/16

Study Groups:

ITU-T study group(s) responsible for Voice and video IP application over cable television networks


ITU-T study group(s) responsible for Principles, Requirements, Frameworks and Architectures for an Overall Heterogeneous Network Environment



ITU-T study group(s) responsible for Multimedia Architecture



ITU-T study group(s) responsible for IMT2000 and Beyond



ITU-T study group(s) responsible for security framework

Standardisation bodies, fora and consortia:




Organizations such as: 3GPP (via ETSI) and 3GPP2 (via TIA), ASTAP (Asia-Pacific Telecommunity Standardization Program), ATIS (Alliance for Telecommunications Industry Solutions), ATM Forum, DSL Forum, ETSI, IETF, MSF, W3C, and OASIS.

Question 2/11 – Application control and signalling requirements and protocols

(Continuation of parts of Questions 1/11, 9/11, 11/11 and 12/11 of 2001-2004)

1. Motivation

The Next Generation Networks (NGN) expression is commonly used to refer to the emerging public network infrastructures based on packet switching and routing technologies, on increasingly distributed control functional architectures, and on the use of evolving and new signalling protocols to control in particular in 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.  An objective of the NGN is to support in a secure fashion, fixed and nomadic users with a wide range of services, from legacy telephony and Intelligent Services to new generation services, encompassing audio, data, video broadcast and conversational services, streaming services, interactive games, including multicast.

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

Recommendations in force:  Q.12x8 series 

2. Question

Study items to be considered include, but are not limited to:
What are the application signalling and protocol requirements for the control of services in NGN architectures, at interfaces identified by Q 1/11 as requiring standardization? Specifically:

· What are, among existing appropriate standards, the candidate service protocol solutions for NGN architectures,

· What signalling protocols and profiles (if any) need to be defined for the use of such existing service protocols particularly between networks (end-to-end), 

· What additional service protocol elements or new service protocols (if any) need to be developed
What associated mechanisms are required to assure security of application signalling and control?

What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks

Tasks include, but are not limited to:

Define the requirements for application (service control) protocols between relevant NGN functional entities for the interfaces identified in the NGN generic control functional architecture. 

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

Provide a specification of the application (services control) protocol for each interface identified in Q1/11. These protocol definitions will be in the form of references when existing specifications are applied.

· Determine the service signalling requirements to support new value added services intended to emulate or replace existing intelligent services.

· Determine the service signalling requirements to support new value added services taking into consideration the following:

· NGN service requirements (Recommendation Y.NGN-SRQ developed by SG13)

· Multimedia service requirements developed by ITU-T

· Network control functional architecture developed by ITU-T

· Security requirements consistent with the security framework developed by ITU-T taking into consideration as appropriate, the service creation tools and solutions developed by other expert bodies (e.g. OASIS, W3C, etc.)

· Technology specific requirements resulting from using different service creation tools, e.g. APIs, Web Services, etc. 

· The concept of nomadic users

· Determine signalling requirements and protocol elements to resolve interactions between services.

· Joint development of specifications of interfaces to adjacent layers (session) with relevant Questions groups.

4. Relationships

Recommendations:
as required

Questions:
Qs 1, 3, 4, 5, 7/11
Study Groups:
ITU-T Study Group(s) responsible for voice and video IP application over cable television networks 

ITU-T Study Group(s) responsible for TMN aspects


ITU-T Study Group(s) responsible for principles, requirements, frameworks and architectures for an overall heterogeneous network environment 

ITU-T Study Group(s) responsible for multimedia architecture aspects


ITU-T Study Group(s) responsible for IMT2000 and beyond

Standardisation bodies, fora and consortia:

Organizations such as: 3GPP (via ETSI), 3GPP2 (via TIA), ASTAP (Asia-Pacific Telecommunity Standardization Program), ATIS (Alliance for Telecommunications Industry Solutions), ATM Forum, DSL Forum, ETSI, IETF, and MSF. 
Question 3/11 – Session control and signalling requirements and protocols

(Continuation of parts of Questions 9/11, 11/11 and 12/11 and whole Questions 6/11 and 16/11 of 2001-2004)

1. Motivation

The operation of conversational and non-conversational session-based communications in NGN architecture will use session signalling control protocols to support a wide range of multimedia services. In the case of conversational services, SIP (Session Initiation Protocol) will most likely be a candidate for which relevant profiles shall be specified in order to support the service capabilities and requirements in the NGN environment. Convergence with the 3GPP IP Multimedia Core Network Subsystem SIP profile should be sought, taking into consideration relevant adaptations required to accommodate the requirements of fixed IP connectivity access networks and any other identified NGN requirements.

Recommendations in force: Q.761-Q.765, Q.767, Q.931-Q.932, Q.1950, Q.1901, Q.1902, Q.1912 and Q.1922 

2. Question

Study items to be considered include, but are not limited to:

· What new Recommendations are required to specify session control and signalling requirements and protocols for the Next Generation Networks (NGN)?

· What enhancements should be made to the existing signalling Recommendations to facilitate evolution of current networks to NGN?

· What associated mechanisms are required to assure security of session signalling and control?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks

Tasks include, but are not limited to:

· Development of control and signalling requirements and protocols to support session based multimedia services for both UNI and NNI;

· Enhancements to existing signalling protocols such ISUP on an as needed basis;

· Development of specifications for interworking between new and existing session control and signalling protocols; and

· Joint development of specifications of interfaces to adjacent layers (application, resource control) with relevant Questions groups.

4. Relationships

Recommendations:
Q.1900, Q.2700, Q.2900, Q.600, Q.700 and Q.900-series

Questions:
Qs 1, 2, 4, 5 & 7/11; Qs 3/13, 1/16 and 2/16

Study Groups:
ITU-T Study Group(s) responsible for NGN architecture


ITU-T Study Group(s) responsible for multimedia services & applications


ITU-T Study Group(s) responsible for security aspects


ITU-T Study Group(s) responsible for mobility aspects 

Standardisation bodies, fora and consortia:


Organizations such as: 3GPP (via ETSI) and 3GPP2 (via TIA)


IETF (SIP and SIPPING WGs)
Question 4/11 – Bearer control and signalling requirements and protocols

(Continuation of parts of Questions 8/11, 9/11, 11/11, 12/11 and whole Question 15/11 of

 2001-2004)

1. Motivation

Recommendations related to signalling and control of bearer technologies such as ATM and AAL2 have been created, maintained and enhanced. Specifications related to the signalling requirements and protocols for the support of ATM – MPLS network inter-working were completed as well as Recommendations concerned with the inter-working of AAL2 signalling and IP. Since there is major emphasis on the use of IP in the context of Next Generation Networks (NGN), there is an increasing need for inter-working between the existing transport services and IP or MPLS. This requires preparation of bearer signalling and control Recommendations related to IP, MPLS and other bearer technologies such as ATM, AAL2, FR, TDM and Ethernet. 

Recommendations in force: Q.1970, Q.1990, Q.2630, Q.2761-2764, Q.2920, Q.2931 and Q.2932.1 

2. Question

Study items to be considered include, but are not limited to:

· What new Recommendations on bearer signalling and control are required to support Next Generation Networks (NGN)?

· What enhancements to the existing Recommendations on bearer signalling and control should be made to facilitate the evolution of the current networks to NGN?

· What new Recommendations on bearer signalling and control are needed to facilitate migration of legacy networks to NGN including those providing signalling for service and network interworking?

· What associated mechanisms are required to assure security of bearer signalling and control?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks

Tasks include, but are not limited to:

· Enhancement to the existing bearer control and signalling related Recommendations (e.g. IP, ATM, AAL2...).

· Development of new bearer control and signalling related Recommendations.

· Development of new Recommendations related to the service inter-working between ATM, AAL2, FR, TDM, Ethernet, MPLS and IP.

· Development of Recommendations to identify requirements needed for multi-services network and service inter-working with IP.
· Development of Protocol Implementation Conformance Statements (PICS) for selected protocols.
4. Relationships

Recommendations:
I.555, Q.1970, Q.1990, Q.263x and Q. 29XX series

Questions:
Qs 1, 2, 3, 5 and 7/11; and Qs 4, 5 & 7/13

Study Groups:
ITU-T Study Group(s) responsible for user plane interworking aspects


ITU-T Study Group(s) responsible for performance aspects


ITU-T Study Group(s) responsible for Ethernet aspects


ITU-T Study Group(s) responsible for Security aspects


ITU-T Study Group(s) responsible for mobility aspects

Standardisation bodies, fora and consortia:


Organizations such as: IETF, ATM Forum, Metro Ethernet Forum, and MPLS & Frame Relay Alliance on topics of mutual interest

Question 5/11 – 
Resource control and signalling requirements and protocols 

(Continuation of parts of Questions 8/11, 9/11 and 11/11 of 2001-2004)

1. Motivation

Separation between transport and services is one of the essential characteristics of Next Generation Networks (NGN). This requires new types of signalling and control interactions between these layers to enable, e.g., session servers and application servers to control transport resources and associated QoS, in real time. During the 2000-2004 Study Period, ITU-T SG11 has developed a Recommendation for a “Call and Bearer Control interface,” in the context of the BICC architecture. It is expected that similar requirements may emerge in the context of Next Generation Networks and may call for similar protocol solutions. Moreover, the control of border gateways between packet-based networks is expected to also require similar protocol solutions.

Recommendations in force:  None

2. Question

Study items to be considered include, but are not limited to:

· What new Recommendations are required to specify transport resource control architecture in NGNs?
· What new Recommendations are required to specify signalling requirements and protocols for controlling border gateways at networks boundaries in NGNs?

· What new Recommendations are required to specify signalling and control requirements and protocols for supporting interactions of applications and session control functions with resource control functions in NGNs?
· What new Recommendations are required to specify signalling and control requirements and protocols for supporting interactions among resource control entities?
· What enhancements to existing Recommendations and what new Recommendations are required to specify signalling requirements and protocols for controlling media gateways (access gateways, residential gateways, trunking gateways…) in NGNs?

· What new Recommendations are required to specify signalling requirements and protocols for controlling specialized resources (audio servers, conference bridges…) in NGNs?

· What associated mechanisms are required to assure security of resource control and signalling?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

· What new Recommendations are required to specify signalling requirements and protocols for support the signalling of Quality of Service (QoS) information?

3. Tasks

Tasks include, but are not limited to:

· Development of signalling requirements and protocols for controlling gates at networks boundaries in NGNs;
· Development of signalling and control requirements and protocols for supporting interactions of applications and session control functions with resource control functions in NGNs;
· Development of signalling requirements and protocols for controlling media gateways in NGNs;

· Development of signalling requirements and protocols for controlling specialised resources in NGNs; 
· Development of signalling requirements and protocols for interaction among resource control domains; and

· Joint development of specifications of interfaces to adjacent layers with relevant Questions groups.
4. Relationships

Recommendations:
H.248, Q.1950，Y.1541，Y.1221

Questions:
Qs 1, 2, 3, 4, and 7/11; Qs 4/13 and 1/13

Study Groups:
ITU-T Study Group(s) responsible for transport technologies
ITU-T Study Group(s) responsible for multimedia aspects

ITU-T Study Group(s) responsible for security aspects

ITU-T Study Group(s) responsible for NGN architecture
Standardisation bodies, fora and consortia:

Organizations such as: 3GPP (via ETSI), 3GPP2 (via TIA), IETF and regional SDOs dealing with NGN.
Question 6/ 11 – Assistance in preparation of a handbook on the deployment of packet based networks

(New)

1. Motivation

· Protocols for migration to packet-based networks are evolving. Development of protocols in parallel by various international standardization bodies has lead to the emergence of different protocols such as BICC, H.323, and SIP. 
· A handbook is needed to assist ITU-T members in the deployment of packet-based networks to support PSTN/ISDN services. This handbook requires inputs and close collaboration between ITU-T- and ITU-D sectors. This Question shall coordinate the activities across the ITU-T sector.

· Cooperation with external bodies outside of the ITU, in particular the SDOs, is required to gather any relevant information from these organizations and avoid duplication of effort

Recommendations in force:  None

2. Question

Study items to be considered include, but are not limited to:

· What coordination and preparation is needed by the ITU-T sector to prepare a single handbook by the ITU-T and ITU-D sectors, containing different aspects related to technical matters

· What associated mechanisms are required with session signalling and control to assure security?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks 

Tasks include, but are not limited to:

· Identification of network interconnection scenarios.

· Coordinate ITU-T sector inputs to a handbook produced in cooperation with the ITU-D sector, that would contain the following:

· Assistance with identifying appropriate protocols consistent with the existing and new service requirements of telecom administrations/operators, for migration from circuit switched networks to packet based networks in the evolutionary phase towards NGN;
· The extent of interoperability for services possible between networks employing different protocols; and
· Generic guidelines covering aspects of testing.
This shall include any technical aspects as prepared by the relevant Study Groups.

· Prepare the technical inputs to the handbook, on the signaling requirements and protocol aspects of packet-based networks to support PSTN/ISDN services. 

4. Relationships

Recommendations:
As required

Questions:
All/11 

Study Groups:
ITU-T Study Group(s) responsible for operational aspects of service provisioning and network performance aspects 


ITU-T Study Group(s) responsible for TMN aspects


ITU-T Study Group(s) responsible for principles, requirements, frameworks and architectures for an overall heterogeneous network environment 

ITU-T Study Group(s) responsible for multimedia architecture aspects


ITU-T Study Group(s) responsible for data networks and telecommunication software aspects


ITU-D Study Group 2

Standardisation bodies, fora and consortia:


Organizations such as: ASTAP (Asia-Pacific Telecommunity Standardization Program), CITEL, ETSI and IETF. 
Question 7/11 – Signalling and control requirements and protocols to support attachment in NGN environments
(Continuation of part of Question 6/11 of 2001-2004)

1. Motivation

During the 2000-2004 Study Period, ITU-T has conducted studies on signalling requirements for service interworking of both ‘dialup Internet access’ and ‘voice, data and multimedia communications over IP-based networks’. Next Generation Networks will involve a wider range of access techniques to IP-based networks, each of which having specific procedures to support usage of network services. Such procedures, often referred to as “network attachment”, will involve user identification and authentication, per-session allocation of IP addresses and terminal configuration, network access authorization checking and other functions. These procedures will have to be designed to take into account mobility management requirements of NGNs. Protocols such as PPP, DHCP, RADIUS and DIAMETER are already being deployed in pre-NGN networks for supporting parts of the network attachment signalling and control requirements.

Recommendations in force:  None

2. Question

Study items to be considered include, but are not limited to:

· What new Recommendations are required to specify signalling and control requirements and protocols for supporting attachment procedures to a network?

· What associated mechanisms are required with attachment signalling and control to assure security?

· What functional architecture and entities are required to support services
 and/or applications of public interest such as emergency call handling, lawful interception, number portability, etc.?

3. Tasks

Tasks include, but are not limited to:

· Development of control and signalling requirements and protocols to support attachment procedures to a network.

4. Relationships

Recommendations:


Questions:
Qs 1, 2, 3 and 5/11; Q 6/13.

Study Groups:
ITU-T Study Group(s) responsible for NGN architecture


ITU-T Study Group(s) responsible for multimedia services & applications


ITU-T Study Group(s) responsible for security aspects


ITU-T Study Group(s) responsible for mobility aspects 

Standardisation bodies, fora and consortia:
Organizations such as: IETF (AAA, DHC, PPPEXT, PANA…) Regional SDOs dealing with NGN.


Question 8/11 – Protocol Test Specifications for NGN

(Continuation of Question 14/11 of 2001-2004)

1. Motivation

Under the conditions surrounding the conversion of public telecommunication networks from circuit-switched digital networks into packet-switched ones, besides resolving the issues of building the network architecture, quality of service, network management, etc., the issues of NGN equipment testing both in terms of compatibility for various manufacturers and in terms of the compatibility of new services with the existing ones under NGN equipment operation are gaining paramount importance.

Several simultaneously proceeding processes are contributing to that:

1. The increase in the range of equipment manufacturers due to the growth of the software product share in the implementation of telecommunication technical means and a greater market openness. 

2. The reduction of the new service development and introduction period.

3. The increase in the testing cost as compared to the circuit-switched networks as a result of the equipment’s greater functionality.

The whole set of these processes leads to the testing on model networks being an expedient and efficient testing form.

Many organizations involved in NGN equipment testing now. However, under the conditions surrounding the conversion of public telephone networks into public packet telecommunication networks, unified recommendations are lacking. Such a state of things may cause difficulties to telecommunication operators, testing centers, manufacturers as long as the introduction of NGN technical means on public telecommunication networks gets expanded.

Besides, in the course of public telecommunication network development, in our view, elements of different generation networks as well as the signaling system SS No.7 and, in some cases, also CAS and NGN protocols will keep coexisting for a lengthy period of time.

2. Question

Study items to be considered include, but are not limited to:

· What is the architecture of a model network for testing of NGN technical means for public telecommunication networks? Is the distributed structure relevant for NGN protocols testing?

· What types of equipment could be tested on model and/or operator networks?

· What types of services could be tested on model and/or operator networks?

· What is the list and types of tests for model network?

· What is the list and types of tests for operator network?

· What are the testing scenarios for compatibility tests?

· What are the testing scenarios for interworking tests?

3. Tasks

Tasks include, but are not limited to:

· Determination of the architecture of a model network for the testing of NGN technical means for public telecommunication networks.

· Determination of the composition and types of equipment, services to be tested on model and/or operator networks for the introduction of NGN technical means on public telecommunication networks.

· Determination of the list and types of tests for model and/or operator networks during the testing of NGN technical means for their use on public telecommunication networks.

· Development of the testing programs for model networks for compatibility tests of the NGN protocols by different vendors for their use on public telecommunication networks.

· Development of the testing programs for model and/or operator networks for interworking tests between NGN protocols and existing protocols (SS №7, CAS and so on) for their use on public telecommunication network.

4. Relationships

Recommendations:
Q, H, I, M Series.

Questions:

1/11 – 5/11, 7/11.

Study groups:

ITU-T Study Group(s) responsible for NGN architecture




ITU-T Study Group(s) responsible for TMN aspects




ITU-T Study Group(s) responsible for multimedia services and applications

Standardization bodies, fora and consortia:





Organizations such as; IETF, ETSI, regional SDOs dealing with NGN
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