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Working Group 3 on QoS met in Ottawa, Canada, for 7 sessions, 27 September – 1 October 2004, and processed about 60 documents.  Ms. Hui-Lan Lu (Lucent Technologies), Mr. Keith Mainwaring (Cisco Systems) and Mr. Hyungsoo Kim (Korea Telecom) chaired the meeting.  Except for the first quarter day, the meeting was held jointly with WG 4.

1 Goals of the meeting

· Discuss input documents 

· Advance work on deliverables and revise the work plan per discussion results

2 Summary of the results

· Agreed to create a new deliverable on performance measurements and management for NGN (provisionally named TR-pmm) and produced the initial draft

· Advanced the following deliverables and produced the initial or revised drafts:

· A QoS architecture for Ethernet networks (FGNGN-OD-000XX)
· Resource and admission control sub-system
· General aspects of QoS and network performance in NGN (FGNGN-OD-000XX)
· Network performance of non-homogeneous networks in NGN (FGNGN-OD-000XX)
· Multi-service provider NNI for QoS (FGNGN-OD-000XX)
· Requirements and framework for end-to-end QoS in NGN (FGNGN-OD-000XX)
· A QoS Framework for IP-based access networks
· Revised the work plan (See Annex A)
3 Detailed results

3.1 General aspects of QoS and network performance

	FGNGN-ID-00190
	Korea (Republic of)
	Application QoS classes for NGN QoS

	The group recognized that Application QoS is useful to progress the study of NGN QoS encompassing CPN and TE. The original contribution was suggested the Applicability of Application QoS classes and this issue is still active discussion item. The text from this contribution and status comment was included in section 8 of the revised version of TR-NGN.QoS.

	FGNGN-ID-00191
	Korea (Republic of)
	Revised version of Draft TR-NGN.QoS

	The suggested revisions for the layered model of NGN, based on the revised Y.2011, were accepted.

Based on the two contributions above (ID-190 & 191) and discussion results, the new revised TR-NGN.QoS was produced.

	FGNGN-ID-00192
	Korea (Republic of)
	Revised version of Draft TR-NGN.NHNperf.

	The group agreed that the text of mapping between Y.1541 QoS classes and 3GPP UMTS QoS classes is added to the text for section 11.2 of the revised TR-NGN.NHNperf.

	FGNGN-ID-00194
	Korea (Republic of)
	Performance measurement 

	This contribution was accepted and added into section 11.

Also some comments were introduced that the absence of IPDV parameters in 3GPP UMTS QoS classes and the indication of Y.2011 regarding on the layered model of NGN. Based on the two contributions (ID-192 and 194), the new version of TR-NGN.NHNperf was produced.


	FGNGN-ID-00206
	Cisco Systems, Inc.
	Performance Measurements and Management for NGN

	FGNGN-ID-00207
	Cisco Systems, Inc.
	Performance Measurements and Management for NGN Section 7.1

	FGNGN-ID-00208
	Cisco Systems, Inc.
	Performance Measurements and Management for NGN Section 7.2


The meeting accepted the proposals contained in the above contributions with the modification of the term “impairment budgets” to “impairment targets.” The meeting reviewed the initial draft based on the above contributions and approved it as the basis for further development.  The document is codenamed TR-pmm.  The meeting also agreed to include a description in TR- msnniqos to link to this work.

3.2 Resource and admission control sub-system (TR-racs)

	FGNGN-ID-00068
	Q1/11, NCAP/11
	SG11 NCAP Specifications

	The document was not considered and will be carried over to the next meeting.

	FGNGN-ID-00120
	Huawei Technologies
	The position of RACS in NGN architecture and some requirements for RACS

	This contribution described the Resource and Admission Control Subsystem (RACS) and its external interfaces. It proposed a scope and high level requirements for RACS. It was questioned whether this should apply to the Release 1 of NGN, in particular as it extended the scope of RACS as under study in ETSI TISPAN by including an interface between Resource Control functional entities. Some participants were not convinced that inter-RACS interfaces were necessary to ensure end-to-end QoS. There was concern expressed about the clarity of the terms “absolute” and “relative” QoS.

	FGNGN-ID-00121
	Huawei 
	The generic RACS functional architecture

	This contribution proposed a generic functional architecture for RACS including an overview of the functional entities that compose the RACS, the reference points between them and with components outside the RACS.  The necessity of including the horizontal (x) interfaces within RACS in this architecture was questioned.

	FGNGN-ID-00122
	Huawei 
	QoS request initiation and negotiation scenarios

	This contribution described a number of QoS request scenarios. All of the examples given involved call/session control procedures. It was noted that this was not an exhaustive list of the possible scenarios as there were cases in which call/session control procedures would not be applicable and also that network-to-network interactions should be described.  It was agreed to incorporate these scenarios in the RACS and TR-e2eqos.1 documents.

	FGNGN-ID-00127
	Cisco Systems, Inc.
	Resource and Admission Control Subsystem

	This document proposed a description of RACS including Gq and Go interface functional and protocol requirements. It was clarified that the term “PDF” in this document was intended to be equivalent to that of “RACS”.

	FGNGN-ID-00126
	Cisco Systems, Inc.
	Interaction between RACS and Session Signalling

	This contribution proposed the use of RFC 3312 Integration of Resource Management and Session Initiation Protocol (SIP) for coordination between RACS and session signalling based on SIP in those situations in which a mechanism is required to ensure that resources are successfully allocated before the destination user is alerted. It was noted that this mechanism may not be supported on all interfaces. The general requirement was accepted.

	FGNGN-ID-00169
	Nortel Networks 
	SIP Requirements Related to IP QoS

	This contribution proposed that a hierarchy of PDP functions within an operator domain be permitted in the RACS architecture.

	FGNGN-ID-00203
	NTT
	Proposed clarification on the functional architecture of RACS

	This contribution proposed a functional architecture for RACS and that the scope of RACS be extended to include core as well as access networks. It is proposed that the RACF should have interfaces with the AF, BGFs, and neighbouring RACFs (including the case of direct communication with neighbouring RACFs without the mediation of any AFs).  The scope extension to the core network was accepted.  It was agreed the other items should be considered for further discussion.

	FGNGN-ID-00179
	Nortel Networks 
	Documents from TISPAN relevant to TR-racs

	This contribution provided information on work ongoing in the architecture group of ETSI TISPAN. It further proposed that the meeting considers the documentation structure in support of TR-racs; ensures that sufficient scope is available for recording “stage 1” related information; and that TR-racs be developed in line with the release independent requirements and architectural work that has been progressing within TISPAN.

It was noted that the TISPAN requirements specification was of very wide scope and that TR-e2eqos.1 was intended to include “stage 1” information. It was agreed that ETSI TISPAN should be kept informed of the status of WG3’s work.

	FGNGN-ID-00196
	Huawei 
	Proposed outline for TR-racs

	This contribution proposed an initial outline for TR-racs. This was accepted as an initial outline.

	FGNGN-ID-00220
	ZTE Corporation
	Process and information flow based on QoS information backpressure

	FGNGN-ID-00224
	ZTE Corporation
	Requirement of QoS information backpressure from transport layer to service layer

	The above two contributions proposed the addition of the capability to support backpressure control messages from the transport layer to the service layer when congestion is encountered in the network in the TR-racs and TR-e2eqos.1 specifications. The relationship to management procedures was discussed and concerns were expressed about providing per-flow information due to the potentially great amount of data involved. Further study of this issue is required. It was agreed that a statement describing this potential requirement and the need for further study be added to the drafts.  Some mechanisms to satisfy these requirements are included in an appendix to TR-racs.

	FGNGN-ID-00221
	ZTE Corporation
	Process and information flow based on QoS performance parameter request 

	FGNGN-ID-00225
	ZTE Corporation
	Requirement of QoS performance parameter request from service layer to transport layer 

	FGNGN-ID-00219
	ZTE Corporation
	Test and Monitor for QoS of Session Controller-based service

	The above three contributions proposed the addition of the capability to actively probe network performance be supported within RACS and be described in the TR-racs and TR-e2eqos.1 specifications. The view was expressed that bandwidth should not be one of the parameters measured. This capability also needs further study and it was agreed that a statement describing this potential requirement and the need for further study be added to the drafts. Some mechanisms to satisfy these requirements are included in an appendix to TR-racs.


In summary, the meeting agreed to the following points:

· Scope of RACS, including core or not and inter-RACS communication
· RACS should be applicable to both the access and core networks; and networks of different operator and administrative domains

· Release 1 and beyond features (criteria for R1 an issue)

· # of documents, document structure

· One single document for the time being (outline based on #127, #196, and TISPAN RACS)

· High-level requirements, scenarios

· Architecture, functional composition, interfaces, procedures

· Inter-RACS communication for further study as a viable means for end-to-end QoS

· R1 material in the main body of the document

· Alignment with TISPAN RACS (in particular in relation to inter-RACS communication)

· Send a liaison statement to TISPAN as appropriate
Editing of TR-racs

It was agreed that TR-racs should be edited on the basis of the contributions from Huawei, NTT and Cisco on the basis of the inclusion of interfaces between resource control functional entities and the extension of the scope to include the core network. The output of the editing group was reviewed and agreed by the meeting with certain modifications.
	FGNGN-ID-00125
	Cisco Systems, Inc.
	Dynamic QoS Provisioning for NGN

	This contribution described an approach to defining the Gq and Go protocols based on the use of a policy information model and use of the Simple Object Access Protocol (SOAP/XML) over the Blocks Extensible Exchange Protocol (BEEP). The view was expressed that the NGN FG should align with the protocols developed in 3GPP in particular on the Gq interface. No support for the suggested approach was expressed.


3.3 End-to-end QoS architecture and framework (TR-e2eqos.1)

	FGNGN-ID-00123
	Huawei, China MII, China Mobile, China Netcom
	Some comments on TR.e2e.qos.1

	Proposal 2 was accepted subject to alignment with the requirements in the latest version of Y.2011.  Regarding Proposal 1, the meeting didn’t reach a consensus to remove Annex A.  As such, the meeting agreed to add an editor’s note to reflect that in TR.e2eqos.1.

	FGNGN-ID-00153
	AT&T
	Additional Considerations for Draft TR.e2eqos.1

	The contribution proposes a revised list of design goals for Section 6.1 to reflect the current NGN scope and coverage, and take the overall requirements of the NGN into account.  It was emphasized that the intent of the bullet item 3 is not to specify QoS signalling requirements but the architectures in support of both path-coupled and path-decoupled signalling.  The proposal was accepted.

	FGNGN-ID-00205
	Nortel Networks (Canada)
	Proposed Additional Text for TR.e2eqos.1

	The contribution proposes additional text for sections 6.5, 6.6, and 10 of TR.e2eqos.1.  The meeting accepted Proposal 2 and 3. Regarding Proposal 1, the meeting felt that the following statements are incorrect:

· Connection oriented operation is necessary for the realisation of connections with absolute QoS requirements
· Hop-by-hop packet forwarding does not facilitate the support of resource allocation through a centralised or distributed approach since the paths that different packets traverse are not known apriori. IP networks without MPLS support can best offer relative QoS based on QoS architectures such as that described for the differentiated services.
The remaining text was agreed to be the basis for drafting during the editing session. 

	FGNGN-ID-00211
	ZTE Corporation
	General reference model for TR-e2eqos.1

	The proposal was accepted with additional editor’s notes to indicate that separation of control and management functions and the relationship between the horizontal interfaces and TR-racs are for further study.

	FGNGN-ID-00212
	ZTE Corporation
	Reorganized Information flow requirements for TR-e2eqos.1

	The contribution was withdrawn.

	FGNGN-ID-00213
	ZTE Corporation
	Proposed definitions and references in TR-e2eqos.1

	The proposal was accepted with the modification of “telecommunication services” to “NGN services” in the definition of Service Provider.

	FGNGN-ID-00214
	ZTE Corporation
	Scalability requirements for TR.e2eqos.1

	The proposal was accepted with the change of the term “grains” to “granularity.”

	FGNGN-ID-00218
	ZTE Corporation
	QoS Requirements for Session Controller-based service

	The proposal was accepted.  Relevant text will be extracted and included in the proper section. 

	FGNGN-ID-00219
	ZTE Corporation
	Test and Monitor for QoS of Session Controller-based service

	FGNGN-ID-00220
	ZTE Corporation
	Process and information flow based on QoS information backpressure

	FGNGN-ID-00221
	ZTE Corporation
	Process and information flow based on QoS performance parameter request 

	FGNGN-ID-00224
	ZTE Corporation
	Requirement of QoS information backpressure from transport layer to service layer 

	FGNGN-ID-00225
	ZTE Corporation
	Requirement of QoS performance parameter request from service layer to transport layer 

	For the discussion results of the above contributions, please see Section 3.2 on RACS.

	FGNGN-ID-00230
	ZTE Corporation
	Proposed text on section 6.2 “User requirements” in TR-e2eqos.1

	The proposal was accepted.


3.4 IP QoS signaling requirements (TRQ.IPQoS.sig.cs1)

	FGNGN-ID-00170
	Nortel Networks (Canada)
	SIP SDP Parameters and Parameter Values Required to support IP QoS


The contribution was withdrawn.

	FGNGN-ID-00152
	Huawei
	Scenario Overview of TRQ.IPQoS.sig.cs1


The meeting felt that the proposal is closely tied to inter-RACS communication.  As such, it was agreed to consider the document in the RACS editing session.  Regarding the issue of when the related protocol work should start, the meeting felt that it should start when the requirements for the relevant interfaces are stable.

	FGNGN-ID-00150
	France Telecom, China Netcom
	Proposed text to Ip-qos-multi-operator of TRQ.IPQoS.sig.cs1

	The proposal was accepted.

	FGNGN-ID-00151
	Huawei, Siemens, NTT
	Proposed revision to IP Signalling Flows of TRQ.IPQoS.sig.cs1

	The proposal was accepted.

	FGNGN-ID-00155
	AT&T
	Proposed modifications to Section 2 & 6 of Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00156
	AT&T
	Proposed Path De-Coupled QoS information flow for Section 8 of Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00157
	AT&T
	Proposed modifications to Section 8.1.1 of Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00158
	AT&T
	Proposed Path Coupled QoS Request Modification information flow for Section 8 of Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00159
	AT&T
	Proposed Interoperability Scenarios to be Addressed by Draft TRQ.IPQOS.sig.cs1

	The table (with an additional column for NNI and some simplification) in this contribution was accepted for inclusion in the appendix. Contributions are invited to further illustrate the interworking scenarios between the two approaches. The information flows should follow the same style as in Appendix I, which contains the material from the old Section 8.  The need for a path-mode indicator is for further discussion.

	FGNGN-ID-00160
	AT&T
	Proposed unified functional model for Path-Coupled and Path-Decoupled modes to Section 6 of Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00161
	AT&T
	Proposed flows for Draft TRQ.IPQOS.sig.cs1

	FGNGN-ID-00151
	Huawei, Siemens, NTT
	Proposed revision to IP Signalling Flows of TRQ.IPQoS.sig.cs1

	The proposal was accepted.


The ATT contributions were introduced at the meeting and further discussed in the editing group.  The editing group used the contents of the contributions, in establishing a proposed consensus that was accepted with modifications by the meeting.  In conclusion, the meeting agreed to the following changes to the latest version of the TRQ document (FGNGN-ID-00061):

· Delete phrase “and interfaces within networks” in the Scope section

· Remove arrows pointing to the middle of networks in Figure 1

· Delete Figure 2

· Replace Figure 3 with Proposal 1 by the editor with modifications to highlight interfaces (CCI, NCI, SCI) and add a note to point to Appendix I, which contains the detailed flows across the interfaces

· Move the former Figure 3 to Appendix II

· Move Section 2.1 to Section 6.1

· Move Section 2.2 to Section 6.2

· Move Section 8 to Appendix I and AT&T has modified path-coupled flows (in #156 and #157) to align with the new Figure 3

· Keep Section 7.3, 7.4, 7.5 in the main body, as a section of its own (which becomes the new Section 8).  The associated flow figures have been moved to Appendix IV

· Add the following introductory text to Appendix I:

The signalling information flows contained in the appendices represent a non-exhaustive set of alternatives in support of the requirements contained in the main body of this TRQ.

3.5 QoS support for Ethernet-based IP access networks (TR-123.qos)

	FGNGN-ID-00130
	ITU-T SG 13 Secretariat
	802.1 Liaison Reply to Q16/13: LS concerning IEEE 801.lab

	The meeting appreciated and agreed with the clarifications from IEEE on 8021.1ab regarding our requirements for network topology and resource status collection between Ethernet switches.

	FGNGN-ID-00234
	Metro Ethernet Forum
	Liaison Statement to ITU-T FGNGN (WG 3 efforts on specifying a QoS control architecture for Ethernet-based IP access networks)

	The meeting appreciated the liaison statement.  The group looks forward to further communication from MEF on its plans to specify QoS mechanisms for Ethernet aggregation networks.

	FGNGN-ID-00193
	Korea (Republic of)
	Layered Model of IP access network for QoS architecture

	The contribution was accepted with modifications of changing the terms switch and router to L2 node and L3 node respectively.  Because of lack of time, the revised version of TR-123.qos will be submitted to the next meeting.


3.6 A QoS Framework for IP based access networks (TR-ipaqos)

	FGNGN-ID-00233
	ZTE Corporation
	Updated outline of Y.ipaqos


The proposal is accepted.  The editor is also requested to make appropriate editorial changes to the document so it is consistently referred as a draft (or technical requirement) rather than Recommendation.

The meeting reviewed and approved the revised version.

3.7 A QoS architecture for Ethernet networks  (TR-enet)

	FGNGN-ID-00186
	Korea (Republic of)
	Some Considerations for the Ethernet-based NGN including Fixed and Wireless Environments

	The contribution proposes the outline for TR-enet on a QoS architecture for Ethernet networks spanning customer premises and service provider domains.  The authors also indicated that they reviewed the Ethernet-related documents in ITU-T SG 15 and Metro Ethernet Forum and they didn’t see overlaps with efforts in those groups.  The meeting felt that Section 8 on interworking with other networks should not be part of the outline.

	FGNGN-ID-00187
	Korea (Republic of)
	Work Scope for Optical Ethernet within NGN Activity

	This contribution is a companion document to the previous one to further clarify the scope of TR-enet.  It was clarified that part of the work is about lightweight routing and signalling protocols in customer premises and core networks to enable IP control over Ethernets based on MPLS. This work is for further study.  It was also clarified that TR-enet has a broader scope than TR-123.qos, which is focused on access networks.

	FGNGN-ID-00204
	Nortel Networks (Canada)
	A Proposed Text for TR-enet

	This contribution also proposes the outline and some initial text for TR-enet. But the scope is different and focused on traffic management functionality to facilitate Ethernet services. It was clarified the technical content was also submitted to Q.4/15 as an input to Y.Ethernet-trafficmgm, which, however, didn’t make much progress recently. It was also clarified that the proposal is complementary to the related effort in MEF, which is focused on the UNI in Figure 1.


The meeting agreed that the related proposals should be merged. To that end, the principals got together and produced the first version of TR-enet, which was reviewed and approved it as an output from this meeting and as a basis for further development.

3.8 Multi-service provider NNI for QoS (TR-msnniqos)

	FGNGN-ID-00209
	Cisco Systems, Inc
	Additions to Draft  TR-msnniqos –  Multi Service Provider Interfaces for IP QOS


The contribution proposes additional text for TR-msnniqos. The proposed text was accepted with modifications to address the following comments:

· E.800 contains definitions for service availability and reliability rather than requirements. 

· Even though the PSTN as deployed has demonstrated good reliability and availability, there are no standard metrics for those attributes. As such that the statement that network performance in the IP network will meet or beat PSTN requirements needs to be clarified.

It was noted that with the additional text all the sections in TR-msnniqos are filled and the document is moving toward a stable state. The group is requested to review the document carefully and submitted any comments to the next meeting.

The meeting reviewed and approved the revised version of TR-msnniqos by the editing group based on the discussion results.

3.9 New work items

	FGNGN-ID-00111
	KDDI Corporation
	A proposal for QoS parameters related to inter-domain routing stability


This contribution proposes to study QoS parameters (such as frequency of routing changes and unreachable ratio) related to inter-domain routing stability.  Even though inter-domain routing instability may have serious impacts on network performance as well as end-to-end IP performance, the meeting felt that further understanding of the correlation and the standards need is required.  To that end, contributions are invited to the next meeting.

	FGNGN-ID-00154
	AT&T
	Priority Considerations for Next Generation Networks


This contribution proposes three areas for study to support traffic priority critical for the successful acceptance and completion of key services (e.g., E911, ETS and emergency broadcast) in NGN: priority classification, priority signalling, and priority mechanisms.  It was noted that the contribution was already discussed in WG 1 and the requirement was accepted as a release independent feature.  Regarding the relationship with the IETF ieprep working group, it was clarified the proposed ITU-T effort is complementary to the ieprep and other related IETF efforts as well as ATIS T1S1.7 and the ieprep participants are already working together as seen in the most recent T1S1.7 interim meeting.    The meeting accepted the proposal for further study of the related issues in WG 3 and WG 4, recognizing flexibility in local implementation may be needed.

4 Outgoing liaisons 

None.
5 Output documents

· A QoS architecture for Ethernet networks (FGNGN-OD-000XX)
· Resource and admission control sub-system
· General aspects of QoS and network performance in NGN (FGNGN-OD-000XX)
· Network performance of non-homogeneous networks in NGN (FGNGN-OD-000XX)
· Multi-service provider NNI for QoS (FGNGN-OD-000XX)
· Requirements and framework for end-to-end QoS in NGN (FGNGN-OD-000XX)
· Performance measurement and management for NGN (FGNGN-OD-000XX)
· A QoS Framework for IP-based access networks
6 Plan for next meeting activities

· Approve the TRQ document and forward it to the responsible SG at the next FG meeting 

· Advance work on other deliverables per the work plan

· Continue to sharpen the scope of each deliverable to reduce overlaps

7 Acknowledgements

The leaders wish to thank the meeting participants for their hard work, in particular the editors and those participating in drafting: Mss. E. Liu (Huawei), D. Chen (ZTE) and T. Tsou (Huawei); Messer. O. Aboul-Magd (Nortel), R. Bradner (Siemens), C. Buyokkoc (ZTE), J. Cho (ETRI), J. Choi (ICU), M. Dolly (AT&T), C. Dvorak (AT&T), B. Foster (Cisco), P. Jacobs (Cisco), H. Kim (KT), Al Morton (AT&T), N. Seitz (NTIA), and H. Waki (NTT).

Annex A: Revised WG 3 Work Plan

	WG
	Title
	Current Draft*
	Target

Date
	Release
	Status

	3
	A QoS control architecture for Ethernet-based IP access networks (TR-123.qos)
	FGNGN-OD-00010
	Feb. ’05
	1
	D

	3
	Multi Service Provider NNI for IP QoS (TR-msnniqos)
	FGNGN-OD-00012
	Feb. ‘05
	1
	D

	3
	General aspects of QoS and network performance in NGN  (TR-NGN.QoS)
	FGNGN-OD-00019
	Feb. ‘05
	RI
	D

	3
	Network performance of non-homogeneous networks in NGN  (TR-NGN.NHNperf.).
	FGNGN-OD-00020
	Feb. ‘05
	RI
	D

	3
	Requirements and framework for end-to-end QoS in NGN (TR-e2eqos.1)
	FGNGN-OD-00022
	July ‘05
	1
	D

	3
	A QoS architecture for Ethernet networks (TR-enet)
	TBD
	July ‘05
	1
	D

	3
	A QoS control architecture for ATM-based IP access networks (TR-atmipa)
	TBD
	July ‘05
	1
	P

	3
	Resource and admission control sub-system (TR-racs)
	TBD
	July ‘05
	1
	D

	3
	A QoS Framework for IP-based access networks (TR-ipaqos)
	FGNGN-ID-00090
	July ‘05
	1
	D

	3
	Performance measurement and management for NGN (TR-pmm)
	TBD
	May ‘05
	1
	D

	
	
	
	
	
	

	4
	TRQ.IP QoS.SIG.CS1
	TBD
	Dec. ‘04
	1
	D
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