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1.
Opening of the meeting

The Chairman of the Audio Codec Ad-hoc Group, Imre Varga opened the ad-hoc meeting, and welcomed the Delegates to Stockholm. Mr. Stefan Bruhn, on behalf of Ericsson, illustrated the meeting facilities. 

2.
Approval of the agenda and registration of documents
The proposed Agenda in TD AHAUC-001 was approved, and further revised during the session  (to include allocation of new input documents, see Annex 1).

3.
Recollection of the Mandate and Goals of the Meeting

The SA4#25bis meeting has appointed the mandate of the Audio Codec Ad-hoc meeting as follows:

Ad-hoc on Audio codec April 7-9, 2003, Host Ericsson, Stockholm. This Ad-hoc meeting will have the decision power to approve the Audio codec permanent documents (i.e. all AMR-WB+ permanent documents + PSS/MMS Audio Codec Selection, Criteria and Test Outline).

4.
List of non-binding candidates for AMR-WB+ and for PSS/MMS Audio Codec 
At SA4#25bis, the following action point was defined:

A. P. 3 A non-binding list of candidates AMR-WB+ to be frozen at midnight (CET) of 31st March.
At SA#19, the following decision was made:

On PSS/MMS Rel-6 audio codecs, it was decided that all codec candidates (already in standards or new codecs) will be considered under the PSS Rel-6 WID without a new WID required. The deadline for declaration of intent to present a candidate (for AMR-WB+ as well as for all candidates) is 31st March 2003 by midnight (CET).
·  (Candidates to be indicated on the SA4 reflector by the deadline.)

The group revisited the list of non-binding candidates, announced until the deadline March 31st, 2003:

1. MPEG4 AAC (for high bitrate range)

2. MPEG4 AAC+ (for low and high bitrate range) 

3. Coding Technologies codec (for low and high bitrate range)

4. Dolby codec (for high bitrate range)

5. Philips codec (for low and high bitrate range)

6. AMR-WB+ as the result of the AMR-WB+ work item (for low bitrate range); one candidate by Ericsson-Nokia-VoiceAge.

Additional information from S4-020731:

SA4 PSM was in agreement that the selection of a mandatory codec for audio in PSS and MMS (and MBMS ffs) would be desirable in the context of Rel.6. 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. 

5.
AMR-WB+ Issues

TD S4-030212 Updated draft AMR-WB+ design constraints, version 0.2, was discussed. The Editor P. Ojala (Nokia) pointed out that the open issues are the complexity figures. This was also the common understanding of the group. O. Kunz (Coding Technologies) asked to provide the AMR-WB complexity figures as measured by the agreed methodology in TD S4-030155. It was clarified that providing these numbers is foreseen at the SA4#26 meeting, according to the workplan. Relative figures will be specified for AMR-WB+, in comparison to AMR-WB in order to refer to both floating-point and fixed-point implementations.

TD AHAUC-005 Updated draft AMR-WB+ design constraints, version 0.3, was presented by the Editor, P. Ojala (Nokia) and discussed in the group. Two modifications were suggested and agreed. The document was then revised into TD AHAUC-006 Updated draft AMR-WB+ design constraints, version 0.4. This document was found to specify agreeable figures in AMR-WB+ work item. 

Later on at the meeting, AHAUC-008 AMR-WB+ Design Constraints, version 1.0 was approved. It was noted that the design constraints for AMR-WB+ do not necessarily apply as low-rate and high-rate audio codec selection criteria.

TD S4-030213 Updated draft AMR-WB+ performance requirements, version 0.2, was discussed. The Editor P. Ojala (Nokia) pointed to the open items like which coder to be used as the reference state-of-the-art coder. MPEG4 AAC appears as the best choice for reference. After some discussion the group agreed to use the same text for performance requirements for low bitrate range audio coder selection and AMR-WB+. The audio codec selection criteria document will specify the performance requirements and the AMR-WB+ document will contain the same text or just make reference to the text in the selection criteria document.

TD AHAUC-004 Outline of PSS/MMS low-rate audio selection tests was presented by S. Bruhn (Ericsson) and discussed in the group. The proposal will be taken into account when drafting the test plan.
TD S4-030231 AMR-WB+ development schedule v. 1.0, from AMR-WB+ Ad-Hoc, was approved by SA4#25bis Plenary. 

6.
Rel6 PSS/MMS Audio Codec Issues

TD AHAUC-003 Audio codec complexity as selection criteria from Dolby was presented by Ch. Robinson and discussed in the group. There was a general consensus to include the complexity aspect in the audio codec selection and the way to achieve that was looking for. First the method of complexity evaluation had to be specified.

To achieve that, the group has recollected the complexity FOMs (figure of merit) from previous SMG11/SA4 exercises:

Complexity FOM (AMR-NS) = WMOPS + 2*sRAM + (2/5)*dROM + 2*pROM

where sRAM and dROM are defined as kbytes, and pROM is defined as K-number of basic ETSI instructions.

The complexity FOM defined for the AMR selection phase was:

Compl-FOM (AMR) = WMOPS + RAM/5 + ROM/20, where RAM and ROM are evaluated in Kbytes.

It was recollected that no complexity FOM was applied for AMR-WB selection.

For the audio codec selection, complexity FOM (as defined below) will be calculated for every combination of the following aspects:

· Sampling frequency

· Encoder-decoder

· Mono-stereo

· Bitrate

The FOM (figure of merit) used for complexity monitoring will have the structure in each above case:

FOM = WMOPS + x*RAM(Kbytes) + y*DROM(Kbytes) + z*K-number of operations (TD S4-030155)

Notes:

· WMOPS will be evaluated based on floating-point code for the selection phase.

· The FOM will be calculated in each case for worst observed frame (peak value) (FOMC) and for average complexity (FOMB), regarding WMOPS.

· This methodology is generic as it will be applied to all audio codec selection (i.e. low and high rates).

In order to define the weighting factors, some proposals were made:

1. use x=0.5, y=0.0625, z=0.125

2. use the agreed AMR-NS figures: x=2, y=0.4, z=2

3. use the agreed AMR-NB figures: x=0.2, y=0.05, z=0

Later on during the meeting, the weighting factors were addressed again. S. Bruhn (Ericsson) and J. Vainio (Nokia) expressed the view that proposal 1 was not acceptable; they preferred proposal 2. F. Gabin (NEC), B. Grill (FhG) and O. Kunz (Coding Technologies) asked to take the operating costs (battery life time) in complexity FOM into account and preferred proposal 1 by this reason. I. Varga (Siemens) felt different platform implementations may call for different FOMs (e.g. DSP and RISC-processor based platforms) while the DSP-case is best characterized by proposal 2.

O. Kunz (Coding Technologies) felt from the discussion that WMOPS and RAM figures are found to be important for the delegates. A proposal was made by F. Gabin (NEC): use a FOMC (including peak WMOPS, RAM, DROM and PROM) to describe the implementation costs and FOMB (including average WMOPS) to reflect operation costs (battery time). 

After the calculation of FOMB and FOMC for each particular combination of the above mentioned aspects, in addition, complexity FOMs will be aggregated by calculating FOMB and FOMC values for each use case: low-rate MMS, high-rate MMS, low-rate PSS, high-rate PSS (justification: various terminals may support some applications only). By this method, implementers will know the resources needed to support particular applications. In details, the use cases are understood as:

· Low-rate MMS: over all tested cases at <=24kb/s bitrate, encoder only

· High-rate MMS: over all tested cases at >=24kb/s bitrate, encoder only  

· Low-rate PSS: over all tested cases at <=24kb/s bitrate, decoder only

· High-rate PSS: over all tested cases at >=24kb/s bitrate, decoder only

In result, 12 aggregated FOMs will be available for each candidate. This principle was agreed. 

Next the group addressed the definition of the weighting factors again. F. Gabin (NEC) provided the relationship RAM:ROM=6..5:1 based on NEC’s data on chip manufacturing costs. The group realized that this figure closely correlates to the one used in AMR-NS FOM.

In a following discussion, the FOMs were specified as follows:

Complexity FOMC = peak-WMOPS+ 2*RAM + (2/5)*DROM + 2*PROM

Complexity FOMB = average-WMOPS

where RAM and DROM are measured in Kbytes (1kbyte=1000 bytes), PROM as number of K (1000) - floating-point instructions (according to TD S4-030155).

This was agreed.

TD AHAUC-002 DRAFT – PSS/MMS Audio Codec Selection Criteria and Test Outline, version 0.3 was discussed. The Editor O. Kunz (Coding Technologies) presented the structure of the document and pointed to the open items. It was decided to split it into two documents: one will describe the selection criteria including design constraints, performance requirements, selection rules, the other one the test plan. During the discussion, the document was edited on-line and updated into TD AHAUC-007 DRAFT – PSS/MMS Audio Codec Selection Criteria, version 0.4.
After a discussion on the general principles in the document, the design constraints were addressed:

· Complexity evaluation method for audio codec selection: After a debate, S4-030155 was accepted as the working assumption until a different proposal for the weighting table is proposed with justification of the advantages of the new values. When the schedule for delivery of codes by candidates will be considered, an appropriate time frame will be granted for implementation of the chosen complexity method. Voice Age will target early delivery of their software tool to facilitate implementation. It was noted that each candidate might implement the method in S4-030155 even without waiting for the tool by Voice Age. 

· Reference for design constraints definition: AMR-WB was adopted.

· Design constraints discussion: J, Vainio (Nokia) said his company would not agree to a mandatory codec having higher values at complexity constraints for the audio decoder than the specified constraints for AMR-WB+ because of cost reasons (that is true even for AMR-WB+). Limits for RAM figures depend on the platform used; they are still important for DSP-based implementations. 

· O. Kunz (Coding Technologies) proposed to change the process since all audio codec candidates can be assumed to be available now. So specifying no design constraints and performance requirements as hard limits rather seems to make progress towards mandatory codec selection.

· C. Quinquis (Orange) requested to define hard limits for WMOPS while saying RAM/ROM limits are not as important. O. Franceschi (Ericsson) and P. Ojala (Nokia) confirmed specifying higher limits especially for decoder RAM than acceptable for their product division might prohibit the approval of a mandatory codec (mandatory means the codec will be included in all terminals). M. Klein (Philips) asked Ericsson and Nokia for a justification where does their preferred figure come from (3*RAM of AMR-WB codec for the decoder).

· In order to work forward of specifying a mandatory Rel6 audio codec, O. Franceschi (Ericsson) insisted to define design constraints in terms of WMOPS, RAM, DROM and PROM figures.

· Due to lack of general agreement on the figures, in the result, the complexity constraint figures were entered as much as possible at the given point of time, still keeping the document in draft status.

Next the performance requirements for low bitrate range were discussed:

· I. Varga (Siemens) expressed the view that 3GPP recommends a codec (MPEG4 AAC) in Rel4/5 and therefore in Rel6, a mandatory coder needs to provide better or equivalent performance to MPEG4 AAC. The point is to define the test cases and measure the deviation of each candidate from MPEG4 AAC in terms of a Quality-FOM. The selection will be then based on taking the (open) Quality-FOM and the (agreed) Complexity-FOM into account on an a priori agreed way.

· J. Vainio (Nokia) raised the idea to include AMR-WB in the performance requirements as a reference, in addition to AAC. There was a general agreement on this requirement.

· The performance requirements for error-prone cases were discussed in detail. The debate concentrated on the issue whether to put requirements or just objectives in this case. Some delegates favored to put a requirement that candidates shall perform better or equally than the current reference coders (MPEG4 AAC-LC and AMR-WB) while others did not feel it needed. A rather common view could be reached on defining an objective that the candidate at a certain level of frame-loss rate shall perform equally or better than the references without errors.

· Since the performance requirements should serve as those for AMR-WB+ as well (see above) but they could not be agreed at this meeting, the AMR-WB+ Performance Requirements performance document still remains open as well.

Finally the topic of candidate indication was shortly addressed. The number of candidates has to be known for test plan preparation. The group agreed to request non-binding candidates to confirm their candidature to binding candidates one week after the approval of the PSS/MMS Audio Codec Selection Criteria.

7.
Any Other Business

None.
8.
Close of Meeting

The Chairman thanked the host, Ericsson, and their support, for the hospitality, the arrangements and the smooth running of the meeting. The delegates thanked for their fruitful work and co-operation. The meeting was then closed.
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Proposed Meeting Agenda for SA4 Audio Codec Ad-Hoc Meeting
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3. Recollection of the mandate and goals of the meeting
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· Design Constraints S4-030212, AHAUC-005, AHAUC-006, AHAUC-008
· Performance Requirements S4-030213

· Test plan AHAUC-004, S4-030160
· Work Plan / schedule S4-030231
6. Rel 6 PSS/MMS Audio Codec Issues

· PSS/MMS audio codec selection criteria AHAUC-002, AHAUC-003, AHAUC-007

· Test outline AHAUC-004
· Review of the work plan / schedule

7. Any Other Business
Close of the meeting: Wednesday April 9th, at 4:00pm (at the latest)
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