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1.
Opening of the meeting

The SA4 AUC Chairman, Imre Varga chaired the AUC ad-hoc meeting during SA4#31 plenary meeting. 

Participants (tbc): Imre Varga (Chair, Siemens), Stefan Bruhn (Ericsson), Marc Klein Middelink (Philips Consumer Electronics), Bernhard Grill (FhG), Kari Järvinen (Nokia), Pasi Ojala (Nokia), Catherine Quinquis (Orange), Hashem Madadi (3), Stephan Tassart (STMicroelectronics), Janne Vainio (Nokia), Oliver Kunz (Coding Technologies), Andreas Ehret (Coding Technologies), Kyrill Fischer (T-mobile), Masahiro Serizawa (NEC), Nobuhiko Naka (NTT DoCoMo), Frederic Gabin (NEC)..
Mr. I. Varga presented TD S4-040259 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.
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 S4-040161 Audio Codec Verification Phase Items Version 0.2
TD S4-030858 Specification type of PSS/MMS audio codec C code

The Chairman addressed the mandate of the audio ad-hoc group in the selection discussion. Important point is the discussion on audio codec selection aspects for MMS and the collection of opinions in the ad-hoc. The formal selection of the codec for MMS (step 11 in selection procedure) will take place at SA4.
2.  Discussion on Compliance
Mr. A. Ehret presented TD S4-040045 PSS/MMS Audio Decoder Compliance, from Coding Technologies. 
Mr. S. Tassart presented TD S4-040227 Comments on the Rel-6 PSS/MMS Audio Decoder Compliance Rules, from ST Microelectronics. 
Mr. H. Madadi (3) asked for the meaning of “limited” set of test files. It was clarified that no large database could be used hence the use of this wording. Limited means a sufficiently large size of test files however. Mr. S. Bruhn (Ericsson) raised the question if it was useful to blindly apply a compliance criterion based on test files and thresholds. Mr. A. Ehret (Coding Technologies) replied no blind method is proposed as the method is known and accepted in general. There will be always a remaining risk in verification of implementations by any method although the goal is to reduce this risk. MPEG have advanced in the meantime with the definition of such test vectors for AAC+. The MPEG-method is suitable and there is no need to invent a different one. Mr. S. Bruhn (Ericsson) said the MPEG-method is an option although we at 3GPP may consider and decide a different method. 
Motivation for compliance testing was recalled: The reference implementation is floating-point and the development of a bit-exactly compliant fixed-point version is a significant engineering overhead. Therefore a different method for compliance than bit-exactness is addressed.
The proposal is to introduce a criterion (and the same criterion)
· for testing the compliance of a potential fixed-point decoder code as part of the specification to the reference floating-point code and

· for guiding the testing the compliance of any particular company implementation (floating-point or fixed-point).
Mr. S. Bruhn addressed the test of a fixed-point decoder implementation íf a fixed-point decoder code was a part of the specification. The proposed method using an objective criterion has to be refined to be acceptable.
Mr. K. Fischer (T-mobile) supported the use of psychoacoustic measure (PEAQ). The absolute numbers suggested in TD S4-040045 are to be checked.  
Mr. M. K. Middelink (Philps) said in case 3GPP specifies an MPEG decoder for its services, the associated test methods should be taken over as well.
Mr. S. Tassart presented TD S4-040228 Comments on the Rel-6 PSS/MMS Audio Encoder Compliance Rules, from ST Microelectronics. The contribution emphasizes that lowering the bit-exactness constraint will be of benefit for terminal manufacturers since they could have access to optimized MMS encoders as hardware solution using accelerators. Mr. S. Bruhn (Ericsson) mentioned the same concerns as for the decoder on the use of an objective criterion although the benefits are acknowledged as well.
Mr. J. Vainio (Nokia) felt terminal implementations call for fixed-point reference. We have to prove that fixed-point and floating-point codes provide the same quality. Mr. M. K. Middelink (Philips) asked to keep floating-point as the reference for checking of any particular implementation. Mr. S. Tassart (ST Microelectronics) supported this view; rules should define the maximum difference of any particular implementation’s output relative to the reference output. Mr. F. Gabin (NEC) supported the view expressed by Philips.
3.  Specification Format
The Chairman next addressed agenda item 2 (Specification Format). The discussion is classified into sub areas as follows.
3.1. ANSI C Code by Candidates if selected

As there were no contributions on this topic but the group saw a strong need to make progress, the Chairman asked the candidate organizations to make a statement on their plan of delivery of ANSI C source code for the specification, if selected. The statements are given in the table below.

	Candidate delivery plan of ANSI C source code (if selected)
	Enhanced AAC+ floating-point ANSI C code
	Enhanced AAC+ 16 bit fixed-point ANSI C code
	AMR-WB+ floating-point ANSI C code
	AMR-WB+ 16 bit fixed-point ANSI C code

	PSS Encoder
	Yes, if selected mandatory for MMS or PSS. 

No statement otherwise.
	Yes, if selected mandatory for MMS or PSS. 

No statement otherwise.
	Yes


	Yes

	PSS Decoder
	Yes


	Yes


	Yes
	Yes

	MMS Encoder
	Yes, if selected mandatory for MMS or PSS. 

No statement otherwise.
	Yes, if selected mandatory for MMS or PSS. 

No statement otherwise.
	Yes
	Yes

	MMS Decoder
	Yes
	Yes
	Yes
	Yes


Note: The enhanced AAC+ encoder code is identical for PSS and MMS

3.2. Normative and Informative Specification

Next the Chairman addressed the topic which part of the specification will be normative and which part will be informative. The group agreed on the following recommendation on the ANSI C source code as a normative or informative part of the specification, see table and explanation below.

	
	Is the C source code specification normative or informative?

	For PSS Encoder
	Informative

	For PSS Decoder
	Normative 

	For MMS Encoder
	Normative

	For MMS Decoder
	Normative 


The fixed-point code as part of the specification will be tested in subjective listening tests against the floating-point code that has been used in selection tests. The fixed-point code will provide the same quality level as the floating-point code (within statistical confidence intervals). 

Note: The group discussed whether the fixed-point code and floating-point code shall provide the same quality level within the same complexity limits. No agreement could be reached.

Normative means that any implementation shall comply at least with one of the floating-point and the16-bit fixed-point reference codes (compliance rules tbd). 

Informative means that implementations are not required complying with any of the references according to the compliance rules. However, the informative specification implies an expectation that implementations provide a comparable or better quality level as the informative reference.
The specification will contain compliance rules. These rules shall define the maximum difference of any particular implementation’s output relative to the reference output.

3.3. AMR-WB+ High Bit-Rate Modes
Mr. O. Kunz (CT) raised the question if the AMR-WB+ high bit-rate modes (i.e. higher than 24 kb/s) should become an integral part of the specification. He said AMR-WB+ did not participate in the high bit-rate range testing and hence the high bit-rate modes should not be included in the specification. Mr. S. Bruhn (Ericsson) felt one possibility is to include the tested bit-rates only, no deviation is allowed at all from the tested version. Mr. J. Vainio (Nokia) said additional modes could be tested in characterization.

Mr. P. Usai cited the SA#23 report (version 5):

“After some discussion it was decided that SA WG4 should continue with their work on the basis that both optional Codecs should be allowed, and the specifications should clearly identify the performance characteristics of each Codec as determined during the recent selection procedure. It was also agreed that SA WG4 should develop the specifications using versions of the Codecs used during the selection process.”

Mr. A. Ehret (CT) interpreted this section such that high bit-rate modes were not in the test and hence in the code. Mr. J. Vainio (Nokia) recalled that accurate information was provided in time on the high bit-rate modes. The high bit-rate modes are included in same piece of code as all other bit-rates; there is no second code just for the high bit-rates. He felt therefore including the high bit-rate modes in the specification is in line with the decision at SA. Mr. O. Kunz (CT) said the selection report does not include the complexity numbers on those modes. Mr. M. K. Middelink (Philips) felt we always had two separate bit-rate ranges, it is not acceptable to just include new modes.

No consensus could be reached on this issue.

4.  
Planning of Verification Phase

TD S4-040161 Audio Codec Verification Phase Items Version 0.2 was reviewed and on-line edited at the meeting. The updated version is TD S4-040333 Audio Codec Verification Phase Items Version 0.3.

The items were split between real verification items (Table 1) and those of more characterization nature (Table 2). For all the more urgent verification items in Table 1, volunteering organizations were identified. Since volunteers on non-funded basis are still missing for some characterization items in Table 2, the idea of funded tests was raised and accepted as a principle. That is sensible since the characterization consists of other tasks than subjective tests as well. It is a question of prioritization for which tasks the available budget will be spent in the characterization phase testing. Organizations volunteering to contribute on funded basis will be first asked for an offer for performing their task.
5.
Audio Codec Quality and Selection Issues
Mr. O. Kunz (Coding Technologies) presented TD S4-040283 Further information on the speech performance of enhanced aacPlus. This document was provided for information. Mr. H. Madadi (3) asked for an analysis of the results to show the merits for a network operator.
The group then analyzed the additional results. Mr. P. Ojala (Nokia) felt the results reflect the audio bandwidth of the signals: the codecs are ranked according to narrowband, wideband, audio bandwidth. Mr. O. Kunz (CT) said the results show the performance of enhanced AAC+ with a greater resolution than at selection tests mainly for speech signals. For example, at 24 kb/s, enhanced AAC+ shows consistently good performance. At 14 kb/s, the performance for music is better than for speech in general. The main purpose of this document was to show more results on speech.
Mr. O. Kunz (Coding Technologies) presented TD S4-040284 Audio Codecs for MMS.  This document addresses the selection matters to be considered for audio codec selection for MMS, according to Coding Technologies. Mr. K. Fischer (T-mobile), Mr. F. Gabin (NEC) and Mr. M. K. Middelink (Philips) supported the views expressed in this contribution. Mr. S. Bruhn (Ericsson) felt the high bit-rates are less relevant, the focus should be on low bit-rates. Mr. A. Ehret (Coding Technologies) replied the quality is a very important aspect at low bit-rates.
Mr. H. Madadi (3) proposed that the use cases we have in mind for MMS should be analyzed with respect to the suitability of each candidate to best cover them. Mr. I. Varga (Siemens) felt the classification of the application scenarios to two use cases as in the document is a good starting point while defining more classes might be even more helpful. The applications and contents for the users will apply an MMS audio service must be evaluated by the group although practice will show the exact usage of new services. We introduce a service and set up the elements of it so the responsibility of the group is to judge which candidate will serve best the needs of customers and industry. He also felt that low complexity (because of implementability for low-end terminals) and consistently good quality at low bit-rates (because of storage of MMS messages in terminals) are important aspects for decision.
Mr. P. Ojala (Nokia) presented TD S4-040261 Audio Codec Selection for MMS Service. This document also addresses the aspects to be taken into account for selection of an audio codec for MMS, according to Nokia. Mr. H. Madadi (3) supported the use cases listed here, low bit-rate is needed, Section 3 includes realistic scenarios. Mrs. Catherine Quinquis (Orange) found the low bit-rate is important because of storage size for MMS messages. Mr. I. Varga (Siemens) shared this view. Mr. K. Fischer (T-mobile) reported on a company internal investigation with the result that speech centric applications are well served by existing speech codecs, audio codecs rather target music centric applications because this service is new. Mrs. Catherine Quinquis (Orange) replied that the focus is not on speech or music alone but on mixed content. We should select a coder best suited for speech and music rather than for one of them alone. Mr. H. Madadi (3) supported this view and suggested to look at the total picture. 3 finds the candidate by Ericsson and Nokia covers the needs better. That is an opinion crystallized at the meeting by evaluating which coder would be felt more successful for the customers with focus on mixed content. Mr. K. Fischer (T-mobile) agreed that mixed content is important to support. Both coders can support mixed content while T-mobile has a bias towards music and prefer therefore enhanced AAC+.
The Chairman said in selection of a default audio codec, the expert group has the responsibility to judge which of the candidate proposals would serve better the needs. In case of disagreement by experts, higher committees (SA4, SA) will judge, according to 3GPP rules. Mr. H. Madadi (3) requested to progress towards making a selection of a default codec in order to meet the needs of industry, service providers and customers. As a result of a following discussion, the group expressed their strong wish to make a suitable choice of one default audio codec for MMS in Rel6.

In order to progress towards achieving this goal, Mr. H. Madadi (3) proposed again to list the MMS use cases and analyze which candidate covers each use case better. This proposal was accepted and then the group collected a list of relevant codec attributes and a list of use cases. They are given below, as agreed by the group.
Codec attributes:
· Lowest bit-rate at suitable quality level
· Low decoder complexity

· Low complexity of encoder (low-end terminal implementations)

· Quality reception by the user: suitable for mobile environment (good quality but not home hi-fi)

· Codec and terminal capability exchange (download)
· Low complexity (low-end terminal implementations)
· Incoming / outgoing terminal roaming (reinforce the need of a default coder)

· Default coder for terminal-to-terminal interoperability (different in MMS than in PSS)

· Stereo is a rare case for terminal based MMS currently
· MMS contents is expected to be created more and more on terminals; this content is not just speech but rather mixed content (with video camera, environment recording)

· Quality reception by the user: content creation in mobile environment 
· Audio quality (general term including music, speech, mixed content)

· Customer willingness to pay for this service
· No sensitivity to a particular type of material
· For certain cases stereo is expected to become relevant
Use cases for MMS:
· News tickers (push)
· Advertisements

· Comics (cartoons)
· Audio books (book reading)
· Radio play (Hörspiel)

· Jingles

· Sports

· Interactive gaming

· Movie clip

· Information (news (pull), weather report, traffic news, alerts, information data base) 

· Music listening and preview
· Congratulations

· Sharing the environment / emotion

· Concert recording / transmission (music) (legal?)

· Voice messages
· MMS with AV mixed content (with video camera, environment recording)

· MMS used for transmission of pre-encoded content

· Superdistribution of server-based content

· Progressive download (does MMS support it?)

Next, the group worked on identification of the most typical audio content type for each use case. The goal was to identify the best matching candidate for each use case. The discussion could not reach full maturity and consensus. For sake of completeness, the partial result of the discussion is reproduced here.
	Use Cases
	Most Typical Audio Content Type
	Suitable Codec(s) and Bit-Rates

	News tickers (push)
	Speech
	

	Advertisements
	Speech over music
	

	Comics (cartoons)
	Speech over background
	

	Audio books (book reading)
	Speech
	

	Radio play (Hörspiel)
	Speech over background
	

	Jingles
	Music
	

	Sports
	Mixed
	

	Interactive gaming
	Mixed
	

	Movie clip
	Speech and music
	

	Information (news (pull), weather report, traffic news, alerts, information data base) 
	Speech
	

	Music listening and preview
	Music
	

	Congratulations
	Speech over background
	

	Sharing the environment / emotion
	Mixed
	

	Concert recording / transmission (music) (legal?)
	Music (?)
	

	Voice messages
	Speech
	

	MMS with AV mixed content (with video camera, environment recording)
	Mixed
	

	MMS used for transmission of pre-encoded content
	Music
	

	Superdistribution of server-based content
	Mixed
	

	Progressive download (does MMS support it?)
	--
	


Notes: Terminal created MMSs usually contain at least a voice part; also, background environment will be usually an integral part (except for voice messages). In some cases, the MMS content is not fully predictable. (This note and the table represent the current status of discussions but their content is not shared by all delegates.)
Mr. O. Kunz (Coding Technologies) felt that terminal based MMS can be served by current speech codecs like AMR and AMR-WB (the quality meets customer expectation). Others felt the discussion on MMS speech codecs is out of scope in this group since they are already specified in 26.140; the mandate of the group is to concentrate on the selection of an audio codec.
The group then collected opinions and preferences for selection of MMS audio codec. The options and the preferences are given in the table below.
MMS Audio Codec selection options as at the end of the Audio Codec Ad-Hoc Meeting:
	
	MMS Audio Codec Selection Options
	Interoperability
	Quality
	Implementation Costs
	Supporters at Prio 1
	Supporters at Prio 2
	Supporters at Prio 3

	1
	One mandatory codec (both encoder and decoder)
	Guaranteed
	Constant
	1 encoder

1 decoder
	3; T-mobile; Philips; NEC; Ericsson ; Nokia ; Siemens ; Fraunhofer ; VoiceAge
	NTT DoCoMo; Panasonic; CT
	

	2
	Two mandatory codecs (both encoder and decoder)
	Guaranteed
	Varying quality for terminal created MMS.

Optimum quality for server created MMS.
	2 encoders

2 decoders
	
	T-mobile
	3; Fraunhofer; VoiceAge

	3
	Two recommended / optional codecs
	Problematic
	Varying
	Varying
	NTT DoCoMo; Panasonic
	Philips; NEC
	

	4
	One mandatory and one recommended codec
	Problematic
	Varying
	1-2 encoder

1-2 decoder
	
	
	

	5
	One mandatory codec (both encoder and decoder) and one mandatory decoder
	Guaranteed
	Constant quality for terminal created MMS.

Optimum quality for server created MMS
	1 encoder

2 decoders
	CT
	3; VoiceAge
	T-mobile; Siemens

	6
	One mandatory codec (both encoder and decoder) and one recommended / optional decoder
	Guaranteed interoperability for terminal created MMS
	Constant quality for terminal created MMS
	1 encoder

1-2 decoders
	
	Ericsson; Nokia; Siemens
	

	7
	Two mandatory decoders and one mandatory encoder fitting to one of the decoders (free choice which one)
	
	Varying quality for terminal created MMS
	1 encoder

2 decoders
	
	Fraunhofer
	


Note: The group used the terminology in the table: mandatory means using the term “shall”, recommended implies “should”, and optional is described by “may” in the specification.
The main conclusion from this sheet is that the group strongly supports option 1 (i.e. the selection of one mandatory codec). Another conclusion is that option 4 (i.e. select one mandatory and one recommended codec) was not supported by any company. Finally, all other options received some support.

6.
Characterization Tests

The group addressed the characterization phase of testing for which Mr. P. Usai (SQ-Chairman) joined the group. The planned schedule is that the approval of characterization phase test plan is needed at the next meeting, approval of exercise and budget by SA#25 September. 

The characterization phase report is scheduled to be ready in December for approval by SA#26.

The total available budget for the characterization tests is 85.500 euro. This amount includes the characterization items in the Table 2 of the verification list (TD S4-040333).

7.
Documentation
Output documents:

TD S4-040333 Audio Codec Verification Phase Items Version 0.3
8.        Close of 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.
Discussion on specification format

45 decoder compliance
227 decoder compliance rules 

228 encoder compliance rules

Specification format

3.
Planning of verification phase

161 ( 333 Verification list

Verification organization proposals

4.
Review of work plan / schedule

825 schedule

5.
AOB

261 audio codec selection for MMS

283 performance of enhanced AAC+

284 audio codec in MMS

170 report from the last meeting
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