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Questions assigned to Study Group 13
 (Multi-protocol and IP-based networks and their internetworking)
by WTSA-2000

	Question
	Title

	1/13
	Principles, Requirements, Frameworks and Architectures for an Overall Heterogeneous Network Environment

	2/13
	ATM Layer and its Adaptation

	3/13
	OAM and Network Management in IP-Based and Other Networks

	4/13
	Broadband and IP Related Resource Management

	5/13
	Network Interworking including IP Multiservice Networks

	6/13
	Performance of IP-Based Networks and The Emerging Global Information Infrastructure

	7/13
	B-ISDN/ATM Cell Transfer and Availability Performance

	8/13
	Transmission Error and Availability Performance

	9/13
	Call Processing Performance

	10/13
	Core Network Architecture and Interworking Principles

	11/13
	Mechanisms to Allow IP-Based Services to Operate in Public Networks

	12/13
	Global Coordination of Network Aspects

	13/13
	Interoperability of Satellite and Terrestrial Networks

	15/13
	General Network Terminology including IP Aspects

	16/13
	Telecommunication Architecture for an Evolving Environment


QUESTION 1/13 

Principles, Requirements, Frameworks and Architectures for an Overall Heterogeneous Network Environment



(Continuation of Questions 2, 8 and 25/13 studied during 1997-2000)

Background and justification
As IP networks and IP-based applications gain importance in the industry there is an explosion of new architectures that model various functional and physical components of the IP/telephony networks. In particular, there has been steady introduction of new devices as well as continuing functional decomposition of the existing devices (such as an IP telephony gateway).  Such functions and devices are introduced in support of new network capabilities and new services in both, the GSTN/PSTN and IP. 

The architectural integration of IP networks and GSTN results in permanent changes to the very architectural principles of both types of network.  The trend in the GSTN, for example, is to move intelligence toward the edges of the network (as in the cases where Internet service control is combined with the GSTN bearer service). Conversely, the dual trend in IP networks is to add intelligence into the network (e.g., policy and authentication servers). In addition, the traditionally connectionless network layer services of the IP networks are evolving into circuit-oriented services (as in the cases of label switching and resource reservation state maintenance). 
These industry standards steadily introduce new architectural elements. In order to establish a common architecture for the industry for the convergence of telecommunications, information/computing and entertainment, substantial studies and frameworks are required to address issues in order to:

a) ensure interoperability of networks and applications;

b) facilitate innovation in use and application of the industry capabilities;

c) facilitate best utilization of the existing telecommunications infrastructure. 

Recommendations are required which reflect the principles, requirements, frameworks and architectures for an overall heterogeneous network environment necessary to achieve interoperability in a multi-vendor, multi-network-operator situation.

Items for study
1) What new and amended framework Recommendations are required to ensure that the telecommunications infrastructure plays a full and vital role in the development of, and support for new and innovative services for global, new and existing markets?

2) Study of definitions, interrelation, and means of interconnection of architectural elements, protocol actions, pieces of equipment, etc. that have been identified in the IETF standards-track Requests for Comments (RFCs), ITU-T Recommendations, ISO standards, and normative output of other organizations recognized by ITU-T.

3) Development of the architectural principles of heterogeneous networks.

· Specify the architecture and the resulting relationship between layer services

· Specify network capabilities required to support IP based services including multigrade quality of services

· Extend relevant reference configurations to include multi-point connection aspects

· Consideration of interworking functions taking account of management, control and user planes for full featured integrated networks including mobile and interactive TV aspects.

4) Possible elimination of duplicated architectural elements (with subsequent communications to concerned standards organizations and forums). 

5) Development of an unambiguous architecture for a global heterogeneous network environment including mobile and interactive TV (e.g. DVB) aspects.

The resulting architectural principles and the architecture itself should be published as ITU-T Recommendations, which should be re-issued on an on-going basis as the global heterogeneous network environment grows.

Specific tasks and deadlines
Develop principles and frameworks. In particular expansion of Recommendations:

 Y.100 GII - Scenario Development Methodology

 Y.110 GII - Principles and Framework Architecture

 Y.1001 - IP Framework

 Y.140 - Reference Point of Interconnection Framework

 Y.1241 - IP transfer capability for the support of IP-based services

 I.31y - Service orientated network requirements for B-ISDN

 I.31z - Network requirements for charging

Relationships
 All relevant ITU-T Study Groups

 ITU-R Study Groups as appropriate

 ISO/IEC, probably focused through JTC 1

 ETSI

 IETF

 Industry consortia, such as ATM Forum, etc.
QUESTION 2/13

ATM Layer and its Adaptation



(Continuation of Questions 4 and 5/13 studied during 1997-2000) 

Background and justification
The work on the basic definition of the ATM layer has been mostly completed and is in a stable condition.  However, there remains the issue of how to support multicast services (point-to-multipoint, multipoint-to-point, and multipoint-to-multipoint) that needs to be addressed, particularly for satellite and other shared media technologies. Relevant issues at the ATM layer that may have impacts on existing Recommendations have to be addressed, in particular, the possible need for additional pre-assigned ATM cell header values.

Much of the work on ATM Adaptation Layer (AAL) specifications has been completed in past study periods. Specifications have been prepared for AAL Types 1, 2, 3/4 and 5 together with a number of service specific convergence sublayers. However a number of issues remain to be studied which may result in new Recommendations or enhancements to existing Recommendations.

Items for study
In particular the following points should be studied:

· ATM layer capabilities to support multicast services and other point-to-multipoint, multipoint-to-point, multipoint-to-multipoint services.

· Potential additional pre-assigned ATM cell header values

Tasks with deadlines
Enhancements of I.150, as appropriate

Enhancements of I.361, as appropriate

Establish specifications in new or existing Recommendations for AAL types as required. Possible areas of study include:

1. Clarification of the usage of AAL type 2 in an ATM based access network and specification of AAL type 2 SSCS if required (deadline: end 2001).

2. Clarification of ATM layer transfer capabilities and performance/QoS suitable for particular AAL protocols (deadline: end 2001).

3. Study of the management functions required by a specific AAL, in close relationship with overall management studies of Question 3/13.

4. Study of the possible AAL functions suitable for support of real-time VBR services.

Relationships
· ITU-T Study Groups on service aspects;

· ITU-T Study Groups on signalling and switching capabilities;

· ITU-T Study Groups on transport systems and equipment;

· ITU-R on wireless and satellite aspects;

· Other bodies outside the ITU such as the ATM Forum and the IETF.

QUESTION 3/13

OAM and Network Management in IP-Based and Other Networks






(Continuation of Question 6/13 studied during 1997-2000)

Background and justification

OAM and protection switching issues of IP-based networks are to be considered. Requirements and issues are to be studied first. After requirements are decided, IP OAM functions have to be considered.

Concerning the study of IP-based network issues, cooperation with the IETF, is necessary.

Protection switching in IP-based networks may be useful, for example, to protect small numbers of premium services which rely on high reliability when multiplexed with a large number of unprotected services. This issue needs to be studied. It may also be useful to protect a bundle of connections using group protection.

Recommendation I.610 was enhanced in the study period 1997-2000; however, it still does not cover all the OAM aspects for ATM Layer, and some items are still open. This Recommendation is devoted to Layer management functions of the Physical and ATM Layers. In order to cover the aspects of maintenance and management in B-ISDN, not only the ATM Layer management functions but needs for studies of ATM Adaptation Layers (AALs) and other evolving link layer management also have to be considered.

Recommendation I.630 was published in the study period 1997-2000.  The current version only covers point to point 1+1 and 1:1 protection.  In order to improve the bandwidth efficiency, 1:n and m:n architecture needs to be considered as well as ATM ring protection. 

Items for study
1)  
Items related to OAM and protection switching for IP-based networks

a) Clarification of the necessity of OAM for IP-based network

b) Clarification of the necessity of performance measurement functions for IP-based networks

c) Clarification of the necessity of bi-directional OAM functions

d) Clarification of whether all NEs should be connected to TMN

e) Clarification of whether a similar technology on ATM layer or SDH layer be applied to MPLS

f) Definition of IP OAM functions based on the above requirements.

g) Identifying the need for protection switching for IP-based networks.

h) Study the relationships between rerouting and protection switching in IP-based networks

2) 
Items related to B-ISDN OAM and protection switching

a) ATM Layer network configuration management. It is necessary to take account of VP/VC configurations, especially when functions are used which change VP/VC configuration dynamically, such as ATM Layer protection switching. It has to be clarified how this management can be done, what functionality is needed and what are the requirements for this capability.

b) Management of Switched Virtual Connections (SVCs).

c) ATM OAM principles and network management for Point-to-Multipoint connections. Investigate the implications of the support of Multipoint-to-Point connections on OAM at the ATM Layer Level.

d) ATM OAM in case of service interworking and network interworking.

e) Need for AAL OAM.

f) Relationship between B-ISDN OAM and resource Management capabilities.

g) ATM Layer failure localization. Clarify whether existing OAM procedures are sufficient or should be amended for providing this basic OAM requirement.

h) OAM cell Identifier fields. Give guidance on how to use identifiers for OAM purposes (e.g. AIS, RDI, loopback...).

i) OAM functions to support Performance and Availability Parameters measurements. In particular, clarify how existing OAM procedures could be used for the types of QoS classes services where CLR parameters are unbounded (i.e. class 3 and unspecified class).

j) Definition of functions implementing measurements and observation of theoretical Performance Parameters. Trade-off between precision and effectiveness has to be considered (with Questions 6 and 7/13).

k) Protection switching with 1:n and m:n architecture.

l) Semi-dedicated protection switching.

m) ATM ring protection.

n) Clarifying the performance aspects of protection switching.

o) Protection switching against Signal Degrade (SD).

Tasks with deadlines

1. Preparation of Recommendations on OAM functions/protection switching for IP-based network. (determine by the end of 2002)

2. Revision and enhancement of Recommendation I.610. Improve the understanding of Recommendation I.610 text with respect to currently defined optional OAM functions. Clarify the various items related to existing OAM functions. In particular it has to be considered whether those functions are suitable for on demand connections (SVCs). Provide guidelines on SVC management if needed. Specification of relationship between Performance and availability parameters and OAM flows. OAM functions for Point-to-Multipoint connections need to be considered. (determine by the end of 2003).

3. Revision and enhancement of Recommendation I.630. In particular, 1:n and m:n protection configuration, semi-dedicated protection, ATM ring protection, performance of protection switching and protection against signal degrade (SD) needs to be considered.(determine by the end of 2001).

4. Other Recommendations on the other evolving link layer management need to be determined as appropriate.

Relationships

 ITU-T Study Groups on TMN and network management principles and specifications

 ITU-T Study Groups on SVC management;

 ITU-T Study Groups on SDH and ATM TMN architecture and on transport systems and equipment.

 ITU-R Study Groups on broadcasting and mobile aspects

 IETF

 MSF

QUESTION 4/13 
Broadband and IP-Related Resource Management 





(Continuation of Question 7/13 studied during 1997-2000)

Background and justification
Recommendation I.371 describes the present set of ATM layer Transfer Capabilities and related control functions. This capability set may have to be refined e.g., to improve the support of IP traffic over ATM and to address the traffic aspects of an enhanced support of traffic using AAL2 (e.g. generated in mobile networks). 

A comparable traffic and congestion control framework should be developed for IP networks. This includes the description of IP Transfer Capabilities (used to characterise the properties of the IP transport). In particular the traffic aspects of a Service Level Agreement (SLA) should be defined. Since several types of IP transfer capabilities other than best-effort are currently envisaged for next generation IP networks, it is necessary to define an IP traffic contract and possibly different best effort traffic classes with relative priorities. In addition, traffic engineering methods should be developed for IP networks.

The traffic engineering frameworks defined for IP networks and for ATM networks should be sufficiently compatible with each other in order to facilitate the interworking between them.  

Items for study

Items related to IP

1. Define the traffic aspects of SLA for IP based services. 

2. Specify the IP Transfer Capabilities and associated traffic contract derived from SLA statements. This should allow the support of real-time and non-real-time applications.

3. Policy guidelines for defining traffic aspects in a SLA for IP based services.

4. Specify a traffic and congestion control framework for IP traffic. 

5. Specify resource management and congestion control functions.

6. Specify traffic engineering methods and traffic engineering tools for IP.

Items related to ATM

7. Refinement of, with possible extension to, the current set of ATM layer Transfer Capabilities and the related traffic control functions. This includes e.g. identifying the traffic management impact of point-to-multipoint connections , clarifying the applicability of traffic and congestion control functions to segment OAM cells and clarifying the relationship between ATCs and AAL types and user applications.

8. Specification of a traffic and congestion control framework for traffic based on AAL2 (e.g. traffic generated in mobile networks),  provided the need for such functions is agreed on. 

9. Determination and specification of the traffic and congestion control requirements to support the IP Transfer Capability in relevant types of underlying networks, including the B‑ISDN. In particular, specify Intserv and DiffServ support (e.g., traffic classes with relative priorities). 

Items related to interworking between IP and ATM

10. Specification of a common framework for traffic control and congestion control functions to be applied to traffic in case of interworking between IP and ATM transfer capabilities. In particular, specification of the traffic aspects resulting from interworking between MPLS label switched paths and ATM connections.

Specific tasks and deadlines
Task 1

Creation of a new Recommendation on IP traffic control and congestion control that defines the notion of an IP traffic contract, which includes the specification of IP transfer capabilities, and clarifies the relationship with IP QoS classes. 

(deadline: end 2001).
Task 2

Revision of I.371 Recommendation in order to cover the ATM related items, including the specification, if necessary, of traffic engineering for AAL2 traffic and including the support of IP traffic through an ATM network.

(deadline: end 2002).

Task 3

Creation of a second release of the new Recommendation on IP traffic and congestion control that includes traffic engineering methods and traffic engineering tools for IP. This release will also cover the items on IP/ATM interworking listed above.

(deadline: end 2003).

Relationships

· ITU-T Study Groups on traffic engineering to coordinate the work on traffic aspects and traffic engineering related to the B-ISDN

· ITU-T Study Groups on signalling to identify the requirements of traffic and congestion control functions on the signalling protocols

· ITU-T Study Groups on transmission systems to coordinate the work on ATM equipment

· ITU-R Study Groups on broadcasting and mobile aspects
· ATM Forum to coordinate the work on traffic aspects related to ATM

· IETF to coordinate the work on traffic aspects for the support of IP and the support of IP over ATM 

QUESTION 5/13 

Network Interworking, including IP Multiservice Networks



(Continuation of Questions 8 and 9/13 studied during 1997-2000)

Background and justification

The rapid growth of IP based networks and applications and the embedded base of legacy telecommunications networks has triggered the evolution towards integrated multi-service networks. Therefore, there is a need to address items such as:

1.
Consideration of IP based backbone networks and their interworking and interaction with traditional networks and associated services.

2.
Determination of how best to carry narrow-band and broadband services in a fully integrated IP based network.

3.
Definition of protocol requirements for interworking of services that go beyond those provided by traditional networks. Typical examples might include, distance learning, e-commerce, text to voice (and vice versa), video on demand.

Some of these study items have already been initiated in several standard bodies and forums as well as in other ITU-T Study Groups. Examples include among others, the BICC work in the ITU-T Study Group on signalling and the ATM Forum, the H.248/MGCP/MEGACO work in the ITU-T Study Group on multimedia, the IETF and MSF, and the SIP work in the IETF. Although most of these protocols are already being developed, there is a crucial need for coordination and consolidation to complement the above work with several aspects ranging from integrated management to end-to-end service level guarantees in a national and international environment.

Items for study
1. Harmonization of interworking requirements developed in the ITU-T with those developed in other standards bodies and industry organisations.

2. Analysis of interworking and definition of protocol requirements between the newly developed protocols and traditional networks. For example a service provider evolving from TDM to IP transport while providing services through a new technology, such as SIP, with MPLS transport and the interaction with other SS7 based networks. 

3. Analysis of interworking and definition of protocol requirements between the newly developed approaches in a heterogeneous network environment (e.g. different service providers using different technologies in their national networks and the related interaction, such as BICC interaction with SIP).

4. Analysis and definition of protocol requirements for service interworking for a potential evolving set of newly defined services.

5. Follow up on the results initiated in Draft Recommendation Y.1401 and in the I.5xx series of recommendations.

Specific tasks and deadlines
Recommendations by 2002.

Relationships
Cooperation is needed with: 

· ITU-T Study Groups on service aspects, addressing and routing aspects

· ITU-T Study Groups on data network aspects 

· ITU-T Study Groups on TV and sound program transmission 

· ITU-T Study Groups on signalling and switching capabilities

· ITU-T Study Groups on transmission media aspects

· ITU-T Study Groups on audio and video coding

· ITU-R Study Groups on broadcasting and mobile aspects
· ATM Forum for service and application aspects 

· IETF

· MSF 

QUESTION 6/13

Performance of IP-Based Networks and the Emerging


Global Information Infrastructure 



(Continuation of Question 13/13 studied during 1997-2000)

Background and justification
As critical communications services increase their reliance on IP networking, the user‑perceived performance of IP networks is becoming increasingly important. When several IP network providers work together to provide end-to-end communications, each provider needs to understand its fair allocation of the end-to-end performance objectives. Those allocations must be both adequate for the service being offered and feasible based on the available networking technologies. 

A framework is needed to guide the development of performance Recommendations for new network capabilities, transmission facilities, and services/applications, including those supported by the emerging global information infrastructure, and to relate performance Recommendations focused on different protocol and service layers.

Items for study
IP network performance

1. What QoS will be required by the services intended for IP networks (e.g., VoIP)?

2. What QoS is feasible on IP networks, given their “best effort” heritage, and given the IP QoS mechanisms being developed in the IETF and elsewhere? What QoS objectives can be specified for mobile/wireless IP networks?  For MPLS paths?

3. How will the end-to-end QoS objectives for IP-based services be fairly allocated when more than one IP network participates in the provision of communications?

4. To what extent will QoS commitments depend on the existence of IP traffic contracts that completely specify the characteristics of the offered IP traffic?

5. How will users of IP-based services communicate their need for an IP QoS commitment?

6. How will QoS commitments of IP networks be verified?

7. How can small IPLR, IPER and SPR values be estimated from small traffic sample sizes?

8. What additional parameters and statistics should be added to Recommendation Y.1540 so that users can fully understand important performance attributes of IP networks?

9. What Recommendations are required to describe the throughput performance of IP “connections” and the relationship of throughput to availability?

General performance studies

10.
How should the generic measurement points, reference events, communication functions, performance outcomes, and performance parameters defined in Recommendations I.350 be supplemented to address new network capabilities (e.g. multipoint connections, multiconnection calls, and modification of connection attributes), new access arrangements (e.g. wireless, satellites (including LEOs), HFC, xDSL), and new services/applications (e.g. interactive multimedia communications, personal and terminal mobility, flexible routing and charging, security, Internet access, and virtual private networks)?

11.
How should the general structure of performance Recommendations summarized in Recommendation I.351/Y.801/Y.1540 be revised to reflect these innovations?

12.
How should performance Recommendations address communications built on heterogeneous networking technologies?

Availability performance  relationships

13.
What Recommendations are required to show how availability performance is mapped among multiple, dynamically reconfigurable layers of networking (e.g., what is the relationship between the availability of the physical layer, the ATM layer and the IP layer)?  How can availability specifications for different technologies be related?

14.
How should performance Recommendations be enhanced to assure the success of critical communications during emergency situations (e.g. assuring the success of any communications that are critical to disaster response and relief)?

Specific tasks with deadlines
1.
New Recommendation “Y.1541” defining QoS classes for IP networks based on the performance parameters of Y.1540 by year end 2001.

-
end-to-end objectives suitable for IP applications

-
per network allocations of the end-to-end objectives based on available QoS mechanisms information about how user’s QoS needs are communicated and interpreted.

2.
Additions to Recommendation Y.1540, especially a delay variation parameter and (at least) a discussion of flow performance, decided by early 2002.

3.
New Recommendation Y.800 similar to I.350 but for the global information infrastructure by year end 2002. This Recommendation is envisioned to have up to four aspects:


- 
a new conceptual model for understanding performance issues in the global information infrastructure with its non-homogeneous structure and its vertical applications,


-
pointers to current Recommendations that are relevant to global information infrastructure performance,


-
information on specific performance issues that result from network interworking and 

              -
an availability performance model for heterogeneous networking.

4.
Updates to Recommendation I.350 by 2004

5.
Eliminating all references to I.353 and then deleting Recommendation I.353 by year-end 2001.

6.
Updates, as appropriate, to Recommendation I.351/Y.801/Y.1501.

7.
Maintenance, as necessary, for Recommendation I.355.

Relationships

 ITU-T Study Groups on services and network operations

 ITU-T Study Groups on measurements and maintenance

 ITU-T Study Groups on public data networks

 ITU-T Study Groups on performance aspects of TV and sound transmission

 ITU-T Study Groups on voice and multimedia performance

 ITU-R Study Groups on satellite systems

 ITU-R Study Groups on mobile-satellite services

 ITU-R Study Groups on radio systems

 ATM Forum on performance issues

 IETF on performance issues 

QUESTION 7/13

B-ISDN/ATM Cell Transfer and Availability Performance



(Continuation of Question 14/13 studied during 1997-2000)
Background and justification
New and revised specifications for ATM cell transfer and availability performance are needed to ensure effective deployment and application of B-ISDN/ATM transfer capabilities.   

Items for study
Reference models

1. Should new connection models be constructed to represent new applications of ATM, such as Layer 2 transport of IP service, for example LSP for MPLS?

2. What special ATM cell transfer performance issues will arise from the use of new access technologies, e.g. xDSL, PCS, HFC, and fixed wireless?

3. How should ATM cell transfer performance be characterized for multipoint B-ISDN connections?

ATM performance parameters

4. What additional parameters are needed to characterize the performance of new ATM transfer capabilities?

5. How can the definition or the measurement of CDV be improved to discriminate between steady-state CDV and any gradual or step-wise changes in end-to-end CTD?

6. What parameters are required to describe the throughput performance of ATM connections?

Performance objectives, QoS class definitions and performance allocation

7.
To improve the responsiveness of B-ISDNs to a variety of end-user QoS needs, how should Table 2/I.356 be updated, including new QoS classes and updated objectives? How should the allocation scheme in section 9/I.356 be updated? Each of these updates should take into consideration new transport media such as wireless, HFC, xDSL and WDM.

8.   What performance requirements should be established when the ATM network is serving as a Layer 2 transport for IP service, for example when ATM and AAL are used in connection with MPLS and LSP?

Interpreting QoS signalling

9.
How should users’ (implicit and explicit) requests for QoS be interpreted during a connection set-up request?

10.
How can the QoS interworking be improved between networks based on ATM Forum specifications and networks based on ITU-T Recommendations?

Measurement and estimation

11.
How will a network provider’s commitment to the negotiated QoS be evaluated?

12.
How can extremely small CLR, CER, and CMR values be estimated from small sample sizes?

AAL performance

13.
How should performance at the AAL be described?

14.
What is the relationship between ATM cell transfer performance and the performance obtained from each of the AAL types?

15.
What is the performance of AAL type 2 switched connections?

Availability performance

16.
How should availability performance objectives be specified in Recommendations I.357 and I.35av be specified taking into account emerging requirements, operational experience with B-ISDN connections, and the observed performance of associated path elements?

17.
How will the QoS classes of I.356 impact the ATM availability performance parameters and objectives specified in I.357 and I35av?

18.
How should the availability performance of point-to-multipoint, multipoint-to-multipoint, multiconnection, and multimedia services supported by B-ISDN ATM networks be characterized?

19.
What is the relationship of throughput to availability?

Specific tasks with deadlines
 Enhancements to Recommendations I.356 and review of its provisional aspects by 2002.

 New Recommendation I.35aal or supplement on AAL performance issues by 2001.

 New Recommendation I35aal2 on switched AAL type 2 connections by 2002.

 New Recommendation I.35av decided by 2001 or 2002.

 Revised Recommendations I.357 by 2002.

Relationships
 ITU-T Study Groups on services and network operations

 ITU-T Study Groups on measurement and maintenance

 ITU-T Study Groups on public data networks

 ITU-T Study Groups on performance aspects of TV and sound transmission

 ITU-T Study Groups on signalling of QoS information

 ITU-T Study Groups on voice and multimedia performance

 ITU-R Study Groups on satellite systems

 ITU-R Study Groups on mobile-satellite services

 ITU-R Study Groups on radio systems

 ATM Forum on performance issues

 IETF on performance 

QUESTION 8/13
Transmission Error and Availability Performance

(Continuation of Question 16/13 studied during 1997-2000)
Background and justification

Transmission error and availability performance objectives and allocation methods are needed to support efficient design of digital networks and associated transmission equipment, and to provide guidance to developers of related systems and applications. Furthermore, transmission error and availability performance needs to be related to customer applications supported by digital networks.

Items for study

1. What provisions should be made to keep Recommendations specifying transmission error and availability performance up to date in a changing technical environment considering new interfaces or technologies?

2. How can Recommendation G.821 be reconciled with respect to the points of inconsistency identified in Appendix I of that Recommendation? (See also the Attachment to this Question containing a proposal for a new Recommendation.)

3. How shall Recommendation G.826 be modified to take into account new Recommendation G.828?

4. What further availability performance objectives should be specified in Recommendations G.827 and G.827.1 on the basis of the observed performance of path elements?

5. Is there a need to merge G.827 and G.827.1?

6. What additional error performance parameters and objectives need to be recommended with regard to:

a) IP-supported services?

b) B-ISDN applications?

c) ATM requirements?

d) Requirements resulting from the deployment of optical channels? Studies would include, e.g. definition of error and availability performance parameters and objectives applicable to Wavelength Division Multiplex (WDM) systems including Dense Wavelength Division Multiplex (DWDM)

e) Requirements applicable to high bit rates, e.g. STM-256?

f) Requirements from mobile systems, e.g. IMT-2000?

7. How can the transmission error objectives specified in Recommendation G.828 be related quantitatively to the cell layer performance observed in ATM networks, and the packet layer performance observed in IP networks, that are supported by SDH equipment?

8. What provisions should be made to deal with the particular characteristics of various digital transmission systems, e.g., optical transmission systems, satellites, radio-relay systems, mobile-satellite systems?

9. What provisions should be made to take into account the influence of access systems on error performance?

Specific tasks with deadlines

 Recommendation G.821.1: new version in 2001

 Recommendation G.826: revised version in 2002

 Recommendation G.827: revised version in 2002

 Recommendation G.827.1: revised version in 2002

 Recommendation G.828: revised version in 2003

 Recommendation G.829: revised version in 2003

 Recommendation G.optperf: new Recommendation in 2002

Relationships

 ITU-T Study Groups on transmission system maintenance

 ITU-T Study Groups on transport systems and equipment

 ITU-R Study Groups on satellite systems

 ITU-R Study Groups on fixed radio systems

QUESTION 9/13


Call Processing Performance 




(Continuation of Question 17/13 studied during 1997-2000)

Background and justification
Call processing performance parameters, objectives, and allocation methods are needed to support efficient design of digital networks and to provide guidance to developers of related systems and applications. Implementation of B-ISDN and related IP applications will require performance specifications for advanced call processing features.

Items for study
IP-based networks
1. What performance parameters should be used to characterize the performance of call processing of IP telephony in Recommendation I.38IPCP, including advanced features such as the establishment of multipoint connections and multiconnection calls, the adding and dropping of parties, and the negotiation of call attributes in established calls?

2. Are call processing parameters of IP telephony required to characterize network performance in support of IP and multimedia applications?

3. How should the definitions for call processing parameters of IP telephony be related to protocol-defined UNI timers?

4. What values should be recommended for call processing parameters of IP telephony?

5. What traffic conditions and hypothetical reference connections should be used in specifying such values?

6. How do those values change based on the type, amount, and quality of network resources being requested?

7. How should the call processing work take into account consideration of  ‘emergency services’? 

B-ISDN
8. What performance parameters should be used to characterize the performance of B-ISDN call processing in Recommendation I.358, including advanced features such as the establishment of multipoint connections and multiconnection calls, the adding and dropping of parties, and the negotiation of call attributes in established calls?

9. Are special B-ISDN call processing parameters required to characterize network performance in support of IP and multimedia applications?

10. How should the definitions for B-ISDN call processing parameters be related to protocol-defined UNI timers?

11. What values should be recommended for B-ISDN call processing parameters?

12. What traffic conditions and hypothetical reference connections should be used in specifying such values?

13. How do those values change based on the type, amount, and quality of network resources being requested?

14. How should the defined B-ISDN call processing parameters be measured?

15. What are the connection control performance parameters/requirements in Bearer Independent Connection Control architectures (e.g., MPLS, ATM or IP used as a bearer)?

16. What is the dependency between call and connection control performance?

N-ISDN
17. Should the connection processing delay objectives specified in Recommendation I.352 and I.354 be modified on the basis of operational experience and emerging requirements?

18. What connection processing accuracy and dependability parameters and objectives should be specified in Recommendation I.359?

Specific tasks with deadlines
 New Recommendations I.38ipcp by 2001

 Revised Recommendations I.358 by 2002

 Revised Recommendations I.359 by 2002

 Revised Recommendations I.352 by 2003

 Revised Recommendations I.354 by 2003

Relationships
 ITU-T Study Groups on services and network operations

 ITU-T Study Groups on public data networks

 ITU-T Study Groups on switching and signalling

 ITU-T Study Groups on multimedia services

Question 10/13:

Core network architecture and interworking principles 






(Based on Question 19/13 studied during 1997-2000)

Background and justification

There is a need to study core network architectures and interworking principles and features for IP‑based and other networks in order to enhance existing Recommendations and to develop new Recommendations. This work will take into account new technologies (e.g. variable size packets, high-speed transport networks) to provide high throughput and low delay transport capabilities. Restoration methods, multi-layer survivability and principles for interworking in terms of exchanged characteristic information between different transport and layer networks also need to be studied. Further enhancements are needed to the requirements for the management capabilities of transport networks. Also the technology independent requirements for new transport networks need to be studied. 

This work is complementary to the activities in ITU-T SG 15 on technology specific transport network architecture aspects.

Items for study

1)
Development of a new Recommendation (G.cls) to define the transport network architecture for connectionless layer networks.

2)
The relationship between transport network architectural models and other models, e.g. Open System Interconnection (OSI), Advanced Intelligent Network (AIN) and Global Information Infrastructure (GII).

3)
Rerouting based restoration methods, principles for multi-layer survivability and interactions of protection/restoration between transport layer networks, including IP layer networks. Definition and description of generic protection schemes in the new Recommendation G.gps. 

4)
The principles of interworking between transport and layer networks including high-speed variable size packet data networking (e.g. IP over OTN).

Tasks with deadlines

Development of new Recommendations (G.cls and G.gps) by 2002;

Other relevant Recommendations to be determined.
Relationships

ITU-T study groups on AIN

ITU-T study groups on TMN and network maintenance

ITU-T study groups on transport systems and equipment

ITU-R study groups on mobile, radio and satellite systems
IETF
QUESTION 11/13 
Mechanisms to allow IP-Based Services to Operate 

In Public Networks


(Continuation of Question 20/13 studied during 1997-2000)

Background and justification
With the rapid growth of IP networks and services, a demand has been continuously increased to enhance the networking capabilities to transport IP traffic in public networks. In the IETF, MPLS has been proposed as a promising solution, and the basic protocol stacks have been developed to transport IP traffic in private networks. In ITU-T, MPLS has been recommended as a preferred network solution to transport IP traffic in public ATM networks in Recommendation Y.1310. However, to encourage the deployment of MPLS based networks, and to deal with more advanced IP features in a timely manner, there is a crucial need to enhance the functional capabilities of IP/MPLS based networks which have been addressed in ITU-T and IETF. The functional capabilities that should be studied more extensively include the traffic engineering and IP service provisioning capabilities in MPLS based public networks.

Moreover, there is a crucial need to address issues related to the carriage of IP traffic, including its specific control, user and management plane components in a homogeneous framework. More importantly, the analysis should take into account: (1) The interaction with complementary transport technologies such as conventional Layer 2 technologies (ATM, FR, PPP, etc) or Layer 1 technologies (SDH, WDM), (2) access platforms including wireless, Xdsl, cable and other access means, (3) seamless VPN services by various types of access means and core IP networks and (4) new services specific requirements such as e-business and web hosting. MPLS should be given priority in the initial phase of the work.

With an end-to-end service delivery as a goal, Recommendations are needed to describe and specify ways of developing interoperable implementations in order to accommodate broadband-based IP services. Related studies of these items have partly been initiated and progressed in other standard bodies. However, there is a crucial need for coordination and consolidation to integrate those studies with work in ITU-T.

There is a clearly identified need to specify mechanisms to support Virtual Private Networks (VPN) services over MPLS networks and Recommendation Y.1310 does not currently define detailed specifications for this. Furthermore, it is clear that Recommendations must describe and specify ways of developing interoperable implementations in order to allow end-to-end service delivery across a multi-vendor network infrastructure.

Inside IETF no specific standards for VPN services support over MPLS have been produced up to now (the PPVPN working group on Provider Provisioned VPNs was formed at the end of January 2001, the MPLS working group previously chose to do not deal with MPLS VPNs). 

Service Providers have urgent needs to deploy VPN services over telecommunications network infrastructures and they require carrier class and fully interoperable implementations. Furthermore, enhancements are needed to address various emerging and more complex VPN service scenarios which will be crucial for Service Providers. There is then a need for more detailed specifications to meet these needs.

Other crucial IP-based services (to be identified) could be also specified in terms of service requirements based on existing and emerging Service Providers needs and may use MPLS or other architectures such as ATM or Frame Relay. For each of them, mechanisms to support the service should be defined. 

Items for study
Studies should concentrate on the following aspects: 

1. Y.1310 has selected MPLS as the preferred architecture for IP transport over ATM. There is a need to investigate whether or not this remain valid if other Layer 2 or Layer 1 technologies are used. (Note: Coordination with Question 10/13 is required).

2. Specification of mechanisms to support QoS-aware IP services in MPLS based networks.

3. In Recommendation Y.1310, only the conceptual framework and the service mapping issues have been addressed to support IP QoS services such as intserv and diffserv. To provide a more useful solution for network and service providers, a specification of a more consolidated non-control mechanisms for transport of IP diffserv (and intserv) over MPLS based networks is required. (Note: Harmonization with Question 4/13 is required).

4. It is noted that MPLS has many advantages in terms of traffic engineering. Therefore, it is helpful to analyze and specify the traffic engineering requirements, and to provide guidelines and support mechanisms for network and service providers in public MPLS network environments.

5. Further investigation and identification of control and label distribution protocols and architectures is required especially as new technologies are developed.

6. Specification of mechanisms to support each identified additional IP-based service over MPLS networks  (e.g. IP multicast, Voice over MPLS, Web-hosting, E-business).

7. The specific topic of VPN service support is of high priority. Recommendation Y.1310 includes the definition of IP-VPN, based on the BGP/MPLS VPN approach. However, other approaches are not excluded. Work items are:

a) Identification of capabilities to provide VPN services. 
b) Specification of needed requirements in order to provide carrier class service (scalability, performance).  In order that specification makes sense, a quantitative definition of a carrier class VPN service should be provided in terms of scaling projections and performance.  
c) Specification of (existing and additional) non-control mechanisms to support various VPN service deployment scenarios (main scenarios still to be defined). Examples are: simultaneous access to VPN service and Internet, support of multiple Quality of Service levels, VPNs with Bandwidth Guarantees, per-VPN traffic Engineering, VPNs with multi-homing access connectivity.   

d) Specification of enhancements to provide new and/or more advanced VPN service deployment scenarios (main scenarios have to be defined). Examples are: inter-Provider VPN service, hierarchical VPN service (example: carriers’carrier), VPN service interworking between VPN backbone service over MPLS and IP tunnelling-based VPN user access (dial users). 

e) Specification of mechanisms to configure and manage VPNs with various accesses methodologies including broadband e.g. FR/ATM, dial-up and mobile/wireless interoperation.

Specific tasks and deadlines
· IP-VPN over MPLS (Y.1311.1): 2002

· IP/MPLS Transport and Control Protocols (Y.131Z): 2002

· IP-based service “X” over MPLS (Y.131X.1  (for each identified additional IP-based service over MPLS)

Relationships
· ITU-T Study Groups on signalling (MPLS Control Protocol) and network and service management 

· ITU-R Study Groups on broadcasting and mobile aspects
· IETF (MPLS, CCAMP, IDR, PPVPN, IPO, and Internet Traffic Engineering WGs)

· ATM Forum 

· MPLS Forum

· TM Forum

QUESTION 12/13 
Global Coordination of Network Aspects




(Continuation of Questions 21 and 24/13 studied during 1997-2000)

Background and justification
Due to the rapid expansion of IP based business and the rapid change from a circuit-based network infrastructure to a packet-based network infrastructure, the environment of international standardisation is more complex and complicated. This Question is a necessary to provide a common reference to assure commonality among the various specifications from various ITU-T Study Groups as well as from other related bodies. This global coordination will be conducted in Study Group 13 as the Lead Study Group for the GII and IP projects considering heterogeneous network environments.

Items
The activities should be focused on:

 Coordination of the future development of the GII Projects and the IP Project as the Lead  ITU-T Study Group in these areas and in cooperation with e.g. the IETF

 Harmonisation among the various Recommendations and standards on packet-based network infrastructures

 Coordination of the studies carried out within ITU-T on packet-based network infrastructures.

Specific tasks and deadlines
 Continuation of leading role for coordination of the GII Projects (including multimedia related co-ordination)

 Continuation of leading role for coordination of the IP Project  

 Coordination among various standards activities on heterogeneous network environments and collaboration with other standards bodies 

 Publish reports on progress

 Manage (bi-annual) conferences on the use of IP-based technology in public networks in support of the ITU-D Sector.

Relationships
 ITU-T and ITU-R Study Groups which are involved in the GII and IP Projects

 Liaison with bodies such as IETF, ATM Forum and MSF.

QUESTION 13/13

Interoperability of Satellite and Terrestrial Networks






(Continuation of Question 22/13 studied during 1997-2000)

Background and Justification

The explosive growth of data traffic has been driving changes in satellite communications. Satellite systems have been and are being planned, designed, and developed to offer services such as integrated broadband voice/data/video communications, mobile communications, and high speed internet access. Satellite systems also play an indispensable role in the convergence of telecommunication and broadcasting businesses.  One major challenge facing the satellite industry today is to ensure interoperability of satellite and terrestrial telecommunications networks.  

This question will focus on issues that affect interoperability of satellite and terrestrial packet-based networks. 

Items for Study

1. Develop architecture and reference models that integrate satellite systems with terrestrial telecommunications networks.

2. Develop new Recommendations in the areas of interconnecting packet-based networks (e.g. IP, B-ISDN, ISDN, and Frame Relay, etc.) using satellite.

3. Assess the operation of protocols (e.g. TCP/IP) when satellite is used as the transmission medium, and provide inputs to relevant Questions and Study Groups.

4. Study issues related to the use of satellite medium in an integrated telecommunications and broadcasting environment.

5. Identify existing ITU Recommendations that require improvement and revision in order to better interoperate with satellite systems. This effort will focus on ensuring established performance objectives do not preclude satellite systems.

Specific Tasks and Deadlines

· Revision of Recommendation I.572 

· Revision of Recommendation I.571 

· Specify network capabilities for interworking IP networks using satellites

· Specify network capabilities and functional arrangements of heterogeneous networks for Tele-Broadcasting environments

Relationships

· ITU-T Study Groups on general service aspects

· ITU-T Study Groups on TMN

· ITU-T Study Groups on data communications 

· ITU-T Study Groups on signalling aspects

· ITU-T Study Groups on transmission performance

· ITU-T Study Groups on multimedia services

· ITU-R Study Groups on satellite aspects

· IETF and ATM Forum on satellite issues

QUESTION 15/13
General Network Terminology Including IP Aspects 

(Extension of Question 28/13 studied during 1997-2000)

Background and Justification

As the IP networks and IP-based applications gain importance in the industry, there is an explosion of new terminology.  The industry standards, particularly the ones produced by the IETF, are steadily introducing new terms. As ITU-T is increasing its involvement in the IP-related work as well as continuing study of future requirements of networks and services, it is reasonable to expect that ITU-T is to define its own terminology and elaborate on definition of current terminology. In order to establish common language for the industry, in which the ITU plays a key role, it is essential to ensure the extent possible that each concept, architectural element, protocol action, pieces of equipment, etc., is assigned a unique term. For the cases where several such terms have already been defined, it is important to indicate all synonyms pertinent to a particular notion.

Items for Study

These encompass:

1) Definitions of concepts, architectural elements, protocol actions, pieces of equipment, etc. that have been identified in the IETF standards-track Requests for Comments (RFCs), ITU-T Recommendations, ISO standards, and normative output of other organizations recognized by ITU-T.

2) Terms identifying such concepts, architectural elements, protocol actions, pieces of equipment, etc. It is essential to establish consensus on as few terms as possible (preferably, only one term) for a unique notion.

3) Updating of terminology Recommendations e.g. Y.101.

The resulting terms should be published in new and revised ITU-T Recommendations, which should be re-issued on the on-going basis as the terminology grows.

Relationships

Close cooperation with other ITU-T Study Groups and relevant normative organizations must take place. 

QUESTION 16/13
Telecommunication Architecture for an Evolving Environment



(Continuation of Question 29/13 studied during 1997-2000)

Background and Justification

As networking and computing technologies emerge and new end user needs arise, there is an explosion of enhanced communications services, such as Web-controlled multimedia conferencing and Internet ‘follow-me’. To ensure seamless introduction of these services it is desirable to have a telecommunications architecture that incorporates a wide range of networks and end user devices (both, IP-based and non-IP-based) and which is adaptable to an ever-evolving communications environment. The Information Communication Architecture (ICA) as defined in Y.130 has provided such an initial architectural framework. Further work is required to advance the specification of all the elements pertaining to the architecture. The work should take into consideration relevant efforts in the other ITU-T Study Groups and other standards bodies such as the IETF.

Items for Study

Enhancements to ICA to: 

1) Provide an evolutionary path for the support of existing and future services as new enhanced technologies implemented within the network;

2) Specify various types of interfaces, including application programming interfaces, using the latest modeling and specification techniques;

3) Specify a model for location (naming and addressing) services on the overall heterogeneous network environment.

Close cooperation with other relevant standards organizations (e.g., the IETF and OMG) is needed. In addition, as the characteristics of the long range framework for telecommunications architecture in an evolving environment emerge, the results of this study may be used directly or indirectly by other Study Groups that are developing specific system and equipment Recommendations.

 Specific Tasks and Deadlines

1) Identify a set of ICA benchmark services (e.g., Web-controlled multimedia conferencing, unified messaging and UMTS) (2001)

2) Identify a set of benchmark technologies (e.g., H.323 and SIP) for implementing ICA

3) Further specify the function capabilities of the agents defined in Y.ICA, including reference points and abstract service primitives (2001)

4) Identify the information flows for the set of benchmark services identified in task 1 to illustrate interactions between ICA agents (2001)

5) Map the above information flows to message flows of the set of benchmark technologies identified in task 2 (2001)

6) Identify the need for new Recommendations and updates to existing Recommendations, as required, based on the ICA framework (ongoing)

7) Identify the need for new Recommendations and updates to existing Recommendations, as required, as the communications technologies and environments evolve beyond what can be supported by the ICA (ongoing)

Relationships

 ITU-T and ITU-R Study Groups on system and equipment Recommendations

 IETF

 OMG 
