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1. Introduction
Audio coding for streaming and messaging was discussed during SA4#24. The PSM SWG reached an agreement that the selection of a mandatory (default) codec for audio in PSS and MMS (and MBMS ffs) would be desirable in the context of Rel.6 [1]. The group acknowledged that: 

· in the lower bitrate audio range (12 kbit/s to <32 kbit/s, as defined in the S4-020660) there were two contenders being presented, namely aacPlus and the proposed Wideband AMR Extension presented as a work item to SA4. 

· in the higher bitrate audio range, the group agreed that at the present moment, aacPlus and AAC appear to be the contenders in that field.
In a related development at SA4#24, WI on “Extended AMR-WB codec (AMR-WB+) targeted for packet-switched streaming and messaging services” was approved [2]. This WI aims at developing new modes for low bit-rate audio range to extend AMR-WB in order to provide consistent good quality for audio (understood here as speech, music and mixed content). The extended AMR-WB codec will be considered as a candidate for PSS and MMS services in 3GPP Rel-6. SA4 will define the selection criteria for a codec for low-rate high quality audio applications.

This document considers the AMR-WB+ codec development in SA4. In addition, some related activities for the selection of audio codecs for the services (PSS, MMS), to be carried out in PSM SWG under PSS Rel-6 work, are briefly highlighted. 

2. 
AMR-WB+ development 

2.1. Permanent project documents for AMR-WB+ development

To guide the AMR-WB+ development, it is proposed that the following SA4 permanent project documents (updating to be done under version control, with named editor) will be created for the AMR-WB+ codec algorithm development: 

1. AMR-WB+ Schedule 

· Outlines the detailed schedule for the development of the new modes

2. AMR-WB+ Design Constraints  

· Defines requirements for complexity, delay, bit-rates etc.

3. AMR-WB+ Performance Requirements 

· Defines audio quality requirements for the AMR-WB+ codec to be a good candidate for MMS and PSS

4. AMR-WB+ Test and Processing Plan    

· Defines test and processing plan for testing the quality of AMR-WB+. All AMR-WB+ candidate algorithms will be included in testing. (Other “state-of-the-art” low bit-rate audio codecs would be included as reference codecs.)

5. AMR-WB+ Test Results

· Contains test results and analysis of the results 

6. AMR-WB+ Candidate Comparison 

· Defines how to choose the best candidate AMR-WB+ codec; needed in case more than one AMR-WB+ candidate algorithm (meeting requirements) is presented

These documents would be used to guide the AMR-WB+ development work. 

Note: These AMR-WB+ permanent documents do not contain any selection criteria for audio codec for the services (streaming and messaging). This is because the definition of the criteria and the selection is out of the scope of the AMR-WB WI and would be defined under the streaming and messaging service work in SA4 PSM SWG. (See Section 3.)

2.2. Dedicated AMR-WB+ group

To obtain efficient working during SA4 meetings, it is proposed that a new dedicated group would be created in SA4 with responsibility of the AMR-WB+ work (as defined in the WID) and of progressing the permanent project documents. As the work is expected to last over many SA4 meeting, it could be beneficial to establish a SWG for AMR-WB+ (AMR-WB+ SWG). 

Since audio coding issues will be discussed as part of developing the services (selecting audio codecs for PSS and MMS) in PSM SWG, and developing one specific codec (AMR-WB+ codec) in AMR-WB+ SWG, the SA4 meetings would be scheduled so that parallel discussion on audio codecs would not occur allowing delegates interested in audio coding to participate in both. Guidance from PSM SWG would be valuable from the service point of view especially for the “AMR-WB+ Performance Requirements” permanent document.  

3.
Issues related to the selection of audio codec(s) for PSS and MMS [3]

The selection of new codecs for PSS and MMS will be done as part of the PSS and MMS work (e.g. in PSS Rel-6 WID under “consideration of introduction new codecs and formats” - see [3]). The SA4 PSM SWG has responsibility for the PSS and MMS work, and for the audio codec selection as part of the work.

Permanent project documents for selection criteria and testing could be created in PSM SWG, e.g.:   

· PSS/MMS Audio Codec Selection Criteria. 

· Defines selection criteria for audio codec (both for low and high bit-rate audio range) for PSS and MMS for Rel-6. 

· PSS/MMS Audio Codec Selection Test Plan

· Defines the experiments according to which the codec candidates can be evaluated and on which base the selection of codecs will be done. 

The extended AMR-WB codec will be considered as one candidate together with other candidates such as aacPLUS. (If there are more AMR-WB+ codecs meeting the AMR-WB+ selection criteria, all of them will be considered candidates.) 

A sequential testing schedule would be natural, i.e., first AMR-WB+ selection testing would be carried out leading to one or several AMR-WB+ candidates for PSS/MMS Audio. Then PSS/MMS Audio codec selection would start. However, due to lack of time until finalisation of Rel-6, parallel or overlapping testing phases appear more appropriate. This would also reduce the overall effort needed for the testing. In overlapping testing, some experiments could be common and used for both AMR-WB+ codec selection and for PSS/MMS Audio Codec selection. 

4. AMR-WB+ development schedule 

The table below gives a draft schedule for the AMR-WB+ codec development. (Proposals for scheduling of some related main activities in the audio codec selection for PSS/MMS are also indicated.) The schedule assumes parallel testing phases with possibly some joint experiments (but this should be decided in the context of preparing test plans). 

The scheduling is dependent on the actual 3GPP Rel-6 finalisation schedule.

	Date
	Action
	SA4 meetings
	TSG-SA meetings

	January
	Draft AMR-WB+ permanent documents:

· AMR-WB+ Schedule 

· AMR-WB+ Design Constraints  

· AMR-WB+ Performance Requirements 

· AMR-WB+ Test and Processing plan    

· AMR-WB+ Candidate Comparison 


	SA4#25 

(20 - 24 Jan) 
	

	February
	A list of candidate codecs for AMR-WB+ (and PSS/MMS Audio) codec closed.

Finalised AMR-WB+ permanent documents:

· AMR-WB+ Schedule 

· AMR-WB+ Design Constraints  

· AMR-WB+ Performance Requirements 

· AMR-WB+ Test and Processing plan 

· AMR-WB+ Candidate Comparison
	SA4#25bis 

(24 - 28 Feb)
	

	March
	
	
	TSG-SA#19 

(17-20 March)

	April
	
	
	

	May
	Finalisation of remaining AMR-WB+ permanent documents (Test and Processing Plan?), if any. 

PSS/MMS Audio Codec Selection criteria available from PSM SWG, at the latest

PSS/MMS Audio Codec Selection Test Plan available from PSM SWG, at the latest

AMR-WB+ codec selection testing starts

PSS/MMS Audio codec selection testing starts. (Might include some joint experiments with AMR-WB+ codec selection tests?)
	SA4#26 

(5 - 9 May)
	

	June
	
	
	TSG-SA#20 

(9-12 June)

	July
	AMR-WB+ Test Results available. Review of the AMR-WB+ selection test results.

=> Selection of the AMR-WB+ codec.
	SA4#27 

(7 - 11 Jul) 
	

	August
	
	
	

	September
	PSS/MMS Audio codec Test Results available. Review of the PSS/MMS Audio codec test results. 

=> Selection of Audio codec(s) (low and high bit-rates) for PSS/MMS Rel-6. 

Draft codec specifications available (prepared beforehand by each candidate).

Presentation of PSS/MMS Audio codec draft specs for information (for approval if absolutely necessary for Rel-6 finalisation reasons) at TSG-SA#21.

Presentation of CRs to PSS/MMS specs (TSs 26.234 and 26.140) for approval at TSG-SA#21 (if needed for Rel-6 finalisation reasons).
	SA4#28

(1-5 Sept)
	TSG-SA#21 

(22-25 Sept)


5. Conclusion

This document discussed the management of the AMR-WB+ Work Item. The following is proposed:

· A set of permanent project documents (as listed in section 2.1) would be created to guide the AMR-WB+ algorithm development work. 

· Note that the permanent documents do not contain selection criteria for the services (PSS and MMS) as this is outside the scope of the AMR-WB+ WI and will be done as part of the PSS and MMS work in PSM SWG.

· A new dedicated group (SWG) to progress the AMR-WB+ development (and preparation of the permanent project documents) would be created to enable efficient working during SA4 meetings for the tight Rel-6 schedule.

· As audio coding issues will be discussed as part of the services (PSS, MMS) in PSM SWG, and as part of developing one codec (AMR-WB+) in AMR-WB+ SWG, the SA4 meetings would be scheduled so that parallel discussion on audio codecs would not occur allowing delegates interested in audio coding to participate in both.

· Note that the selection of audio codecs for services (PSS, MMS) is under the responsibility of PSM SWG (and not under AMR-WB+ SWG). Codec selection criteria for PSS and MMS will be defined in PSM SWG as well as a proper testing methodology on which base the codec selection can be done. 

· An initial draft of a schedule for AMR-WB+ development work (including some related activities in the audio codec selection for PSS/MMS to be carried out under PSS Rel-6 Work Item) is proposed. This schedule is presented for basis of discussion. An aligned schedule for the related AMR-WB+ work and PSS/MMS work should be prepared in SA4.
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