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1.
Opening of the meeting

The SA4 AUC Chairman, Imre Varga chaired the AUC ad-hoc meeting during SA4#32 plenary meeting. 

Mr. I. Varga presented TD S4-040437 Draft Agenda for the Audio Codec Ad-Hoc Meeting, from the Audio Codec Ad-Hoc Chairman. The Draft Agenda was agreed. The documents were allocated to agenda items, see Annex 1.
A part of the meeting was held as a joint SQ / Audio meeting.
Relevant documents from previous meetings:
TD S4-030433 PSS/MMS Audio Codec Selection, Design Constraints and Performance Requirements – Version 2.0.
TD S4-030824 AMR-WB+ and PSS/MMS Low-Rate Audio Selection Test and Processing Plan v. 2.2.

TD S4-030821 PSS/MMS High-Rate Audio Selection Test and Processing Plan Version 2.2.
TD S4-030837 PSS/MMS Audio Codec and Extended AMR-WB, Selection Rules Version 2.0.
TD S4-030825 Draft PSS/MMS audio codec and AMR-WB+ development and selection schedule, version 0.8.
TD S4-040333 Audio Codec Verification Phase Items Version 0.3

2.  Audio Codec Specifications
2.1. Enhanced AAC+ Specifications
Mr. A. Ehret presented TD S4-040425 TS 26.401 v. 1.0.1 Enhanced AAC+ General Audio Codec, General Description, Rel6, from Coding Technologies. It was edited on-line and revised into TD S4-040511 TS 26.401 v. 1.0.2 Enhanced AAC+ General Audio Codec, General Description, Rel6.
Mr. A. Ehret presented TD S4-040426 TS 26.402 v. 1.0.1 Enhanced AAC+ General Audio Codec, Audio Decoder Tools, Rel6, from Coding Technologies. No comments.
Mr. A. Ehret presented TD S4-040427 TS 26.403 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification AAC Part, Rel6, from Coding Technologies. No comments.
Mr. A. Ehret presented TD S4-040428 TS 26.404 v. 1.0.1 Enhanced AAC+ General Audio Codec, Enhanced AAC+ Encoder SBR Part, Rel6, from Coding Technologies. No comments.
Mr. A. Ehret presented TD S4-040429 TS 26.405 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification Parametric Stereo Part, Rel6, from Coding Technologies. It was edited on-line and revised into TD S4-040512 TS 26.405 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification Parametric Stereo Part, Rel6.
Mr. A. Ehret presented TD S4-040430 TS 26.410 v. 1.0.1 Enhanced AAC+ General Audio Codec, ANSI-C Code, Rel6, from Coding Technologies. It was clarified that this document deals with floating-point code while the section for fixed-point code is empty. So it was agreed to split the document into TD S4-040513 TS 26.410 v. 1.0.2 Enhanced AAC+ General Audio Codec, Floating-point ANSI-C Code, Rel6.
Mr. A. Ehret presented TD S4-040431 Suggestions on modifications of the enhanced aacPlus float source code for standardization, from Coding Technologies. Mr. S. Bruhn (Ericsson) mentioned the original code is not yet known so he prefers first to approve the original version and then some improvements via CR control. Mr. S. Tassart (STM) felt some of the modification items might be part of the current version of the code while others might be taken into account later. The group decided to schedule an ad-hoc meeting on Wednesday 8am to get more detailed information on the actual changes.
Mr. S. Bruhn (Ericsson) presented TD S4-040490 Concerns on the specification drafts of the Enhanced AAC+ codec and on the codec verification, from Ericsson and Nokia. After a discussion it was concluded to review off-line the draft specifications of enhanced AAC+ with respect to backward compatibility to AAC+ and to propose a modified version of the draft specification if applicable.
The group agreed to the set of specifications for enhanced AAC+ and requests SA4 to approve them, as given in the documents listed below:
TD S4-040511 TS 26.401 v. 1.0.2 Enhanced AAC+ General Audio Codec, General Description, Rel6.
TD S4-040426 TS 26.402 v. 1.0.1 Enhanced AAC+ General Audio Codec, Audio Decoder Tools, Rel6.

TD S4-040427 TS 26.403 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification AAC Part, Rel6.
TD S4-040428 TS 26.404 v. 1.0.1 Enhanced AAC+ General Audio Codec, Enhanced AAC+ Encoder SBR Part, Rel6.

TD S4-040512 TS 26.405 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification Parametric Stereo Part, Rel6.
TD S4-040513 TS 26.410 v. 1.0.2 Enhanced AAC+ General Audio Codec, Floating-point ANSI-C Code, Rel6.
2.2. AMR-WB+ Specifications
Mr. S. Bruhn (Ericsson) presented TD S4-040485 TS 26.290 v.1.1.0 Extended AMR-WB Codec, Transcoding Functions, Rel6, from Ericsson, Nokia, VoiceAge. Some editorial improvements on section numbering were introduced in the revised version TD S4-040516 TS 26.290 v.1.1.1 Extended AMR-WB Codec, Transcoding Functions, Rel6 and further into TD S4-040543 TS 26.290 v.1.1.2 Extended AMR-WB Codec, Transcoding Functions, Rel6.
Mr. S. Bruhn (Ericsson) presented TD S4-040486 TS 26.304 v.1.1.0 ANSI-C Code for the Floating-Point Extended AMR-WB Codec, Rel6, from Ericsson, Nokia, VoiceAge. No comments.
Mr. O. Kunz (Coding Technologies) presented TD S4-040440 Comments on TS 26.290 v.1.0.0, from Coding Technologies. The author noted that some of the issues have been taken into account in v.1.1.0 already. Comment no.4 (violation of AMR-WB+ design constraints) was discussed in more details, especially on the maximum bit-rate and on the frame size as a multiple of 20msec.
Mr. S. Bruhn (Ericsson) presented TD S4-040439 Additional Information on the Performance of AMR-WB+, from Ericsson, Nokia, VoiceAge. Noted.

Note that TD SP-040425 TS 26.273 ANSI-C fixed-point code for AMR-WB+, v.1.0.0 was presented for information to TSG-SA#24. No changes were made at this meeting.
Mr. S. Bruhn (Ericsson) presented a first draft and the group then created on that basis TD S4-040542 Proposal for SA4 Statement on Finalization of the AMR-WB+ Work Item, which was agreed as the view of the meeting.
The group agreed to the set of specifications for AMR-WB+ and requests SA4 to approve them, as given in the documents listed below:

TD S4-040543 TS 26.290 v.1.1.2 Extended AMR-WB Codec, Transcoding Functions, Rel6.
TD S4-040486 TS 26.304 v.1.1.0 ANSI-C Code for the Floating-Point Extended AMR-WB Codec, Rel6.
3.  Drafting the CRs
The Chairman presented TD S4-040415 Proposed Guidance for the issue of new codecs for MMS, by TSG-SA Chairman. The meeting is being tasked to respond to this document. 
Mr. O. Kunz (Coding Technologies) presented TD S4-040418 Proposed wording for the mentioning of enhanced aacPlus in TS 26.234, from Coding Technologies. Noted.

Mr. O. Kunz (Coding Technologies) presented TD S4-040443 Changes to 3GPP TS 26.234 v.6.0.0 which was on-line edited and revised into TD S4-040518 Changes to 3GPP TS 26.234 v.6.0.0.

Mr. O. Kunz (Coding Technologies) presented TD S4-040441 Changes to 3GPP TS 26.140 v.6.0.0 which was on-line edited and revised into TD S4-040519 Changes to 3GPP TS 26.140 v.6.0.0. The group agreed this document is the basis for the CR on TS 26.140 regarding enhanced AAC+ codec which responds to the mandate given by TSG-SA to the group in TD S4-040415. 
TD S4-040539 Introduction of Extended AMR-WB into MMS Service, CR 004 on TS 26.140 (Rel6) was created to respond to the mandate given by TSG-SA to the group in TD S4-040415 regarding the inclusion of AMR-WB+ in TS 26.140. Mr. P. Ojala (Nokia) presented the document which was agreed.
TD S4-040541 Introduction of Extended AMR-WB and enhanced AAC+ audio codecs into MMS Service, CR 006 on TS 26.140 (Rel6) was created as well regarding the inclusion of AMR-WB+ and enhanced AAC+ in TS 26.140. Mr. P. Ojala (Nokia) presented the document which was agreed.

Mr. O. Kunz (Coding Technologies) presented TD S4-040442 Changes to 3GPP TS 26.244 v.6.0.0 which was on-line edited and revised into TD S4-040531 Changes to 3GPP TS 26.244 v.6.0.0.

Mr. S. Bruhn (Ericsson) presented TD S4-040491 Proposal for inclusion of AMR-WB+ and Enhanced AAC+ codec references into PSS and MMS specifications, from Ericsson. The group then discussed the basic intention to draft a 3rd set of CRs covering both codecs. The point is if TSG-SA chooses to approve both codecs, a proper text for the specification would be available right at the same point of time. Ms. C. Quinquis (Orange) was not in favour of drafting a 3rd set of CRs because the original intention of the WI was to specify a single codec. Several delegates proposed to draft first the two distinct set of CRs first and come back to the combination afterwards. This procedure has been accepted and followed then.
Mr. A. Ehret (Coding Technologies) presented TD S4-040499 Proposed use case language for audio codec CRs in PSS and MMS, from Coding Technologies. Noted.
Mr. D. Guyard (Bouygues Telecom) presented TD S4-040479 Use cases for the audio codec selection, from Bouygues Telecom. Noted. Those bit-rates will be considered which were actually tested. The list of use cases will be applied when drafting the CRs.
Mr. O. Kunz (Coding Technologies) presented TD S4-040478 Thoughts on the comparative ranking of enhanced aacPlus and extended AMR-WB, from Coding Technologies. Noted.
4.  Verification Phase

Mr. A. Ehret (Coding Technologies) presented TD S4-040416 Corrected bit-exactness verification of enhanced AAC+ from Coding Technologies and Siemens. The document describes the completion of bit exactness verification of the enhanced AAC+ codec. The author added that the changes in the code were distributed over the reflector. The group agreed that the bit-exactness verification of the enhanced AAC+ codec is completed.
Mr. O. Kunz (Coding Technologies) presented TD S4-040369 Response to SA-4 on the request for information about the complexity of the ANSI-C 16bit fixed-point implementation of the enhanced aacPlus codec, from Coding Technologies. Noted.

Mr. O. Kunz (Coding Technologies) presented TD S4-040470 Fixed-point complexity of enhanced aacPlus, from Coding Technologies. The main message is that the fixed-point implementation of the enhanced AAC+ decoder using current ETSI basic operators is on-going (70% complete) and their expectation is that the code will meet the design constraints. The group requested Coding Technologies to provide actual complexity figures as soon as possible. For the decoder, the figures are expected to be provided well before the next SA4 meeting. Noted.

Mr. S. Bruhn (Ericsson) presented TD S4-040482 Complexity of fixed-point implementation of the Extended AMR-WB decoder, from VoiceAge, Ericsson, Nokia. The author added the memory usage is insignificantly increased for the fixed-point version over the reported figures for the floating-point version.The main message was that the computational complexity of the fixed-point implementation of the Extended AMR-WB decoder is well below the design constraints. Noted.
The chairman emphasized the importance to cover the open verification items and asked the delegates to identify those items in TD S4-040333 Audio Codec Verification Phase Items Version 0.3 where their organization could offer to contribute. The document is planned for presentation at SA4 which is the right place to express offers to cover the open items.
5.  Characterization Tests
The group worked on the characterization phase test plan under the leadership of the Editor Mr. A. Sharpley (Dynastat). TD S4-040538 PSS/MMS Audio Codec Characterization Phase Test Plan v.0.1, was created.
For running the tests a budget of 85.500 euro is available.
6.  AOB
The contributors decided to present the documents 343, 483, 484 at SA4.
7.  Documentation
The following output documents were produced:
TD S4-040539 Introduction of Extended AMR-WB into MMS Service, CR 004 on TS 26.140 (Rel6)
TD S4-040540 Introduction of Enhanced AAC+ audio codec into MMS Service, CR 005 on TS 26.140 (Rel6)
TD S4-040541 Introduction of Extended AMR-WB and enhanced AAC+ audio codecs into MMS Service, CR 006 on TS 26.140 (Rel6)
TD S4-040560 Introduction of Enhanced AAC+ codec into PSS Service, CR 072 on TS 26.234 (Rel6)

TD S4-040561 Introduction of Extended AMR-WB codec into PSS Service, CR 073 on TS 26.234 (Rel6)
TD S4-040562 Introduction of Extended AMR-WB and enhanced AAC+ audio codecs into PSS Service, CR 074 on TS 26.234 (Rel6)
TD S4-040542 Proposal for SA4 Statement on Finalization of the AMR-WB+ Work Item
TD S4-040538 PSS/MMS Audio Codec Characterization Phase Test Plan v.0.1
TD S4-040511 TS 26.401 v. 1.0.2 Enhanced AAC+ General Audio Codec, General Description, Rel6.
TD S4-040426 TS 26.402 v. 1.0.1 Enhanced AAC+ General Audio Codec, Audio Decoder Tools, Rel6.

TD S4-040427 TS 26.403 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification AAC Part, Rel6.
TD S4-040428 TS 26.404 v. 1.0.1 Enhanced AAC+ General Audio Codec, Enhanced AAC+ Encoder SBR Part, Rel6.

TD S4-040512 TS 26.405 v. 1.0.1 Enhanced AAC+ General Audio Codec, Encoder Specification Parametric Stereo Part, Rel6.
TD S4-040513 TS 26.410 v. 1.0.2 Enhanced AAC+ General Audio Codec, Floating-point ANSI-C Code, Rel6.
TD S4-040543 TS 26.290 v.1.1.2 Extended AMR-WB Codec, Transcoding Functions, Rel6.
TD S4-040486 TS 26.304 v.1.1.0 ANSI-C Code for the Floating-Point Extended AMR-WB Codec, Rel6.
8.  Close of the Meeting

The TSG-SA4 AUC Chairman thanked the participants and closed the SWG/ Audio Ad-hoc meeting.
Annex 1
Draft Agenda for the Audio Codec Ad-Hoc Meeting
1. Approval of the agenda

2. Drafting the CRs as requested by TSG-SA#24 (see SP-040481)

415 Proposed Guidance for the Issue of MMS Codecs

418 CR for 26.234
443 CR for 26.234

441 CR for 26.140
442 CR for 26.244
491 CR proposal on PSS / MMS Specifications

499 Use case language

479 Use Cases
478 Comparative Ranking

3. Audio Codec Specifications

425-431 enhanced AAC+ specifications

490 Concerns on enhanced AAC+
485, 486 AMR-WB+ spec

440 Comments by CT

439 Additional Information on AMR-WB+ Performance

SP-040425 TS 26.273 ANSI-C fixed-point code for AMR-WB+ v.1.0.0 (presented for information at TSG-SA#24)
4. Verification Phase

333 List of verification phase items v.0.3
416 Bit-exactness
369 Fixed-point complexity (CT)

470 Fixed-point complexity (CT) 
482 Complexity of AMR-WB+ decoder
5. Characterization Phase

538 test plan v.0.1.
6. Work plan / schedule

825
7. AOB

484 MBMS Codec Selection

343 MBMS
483 Fixed-point complexity of audio decoders
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