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1.
Opening of the meeting

The 3GPP SA4 AUC Chairman, Imre Varga chaired the Audio Codec ad-hoc meeting which was held in form of a teleconference on March 9, 2005, 2pm – 5pm CET. The Draft Agenda is included in Annex 1.

2.  Recollection of the Mandate and Goals of the Meeting
The SA4#34 meeting has appointed the mandate of the Audio Codec Ad-hoc meeting as follows:

“An AUC meeting will be organized in form of a conference call on March 9, 2005 (Wednesday) 2 pm CET with SA4 approval power on evaluation of test results and on decision for submission of fixed-point C code specifications for approval to SA#27. SA4 is asked to grant this power to the AUC meeting. In case of problems, the AUC meeting on March 9, 2005 2pm CET will decide how to move forward.”
3. Verification of fixed-point code vs. floating-point code

Two labs volunteered to run subjective listening tests: France Telecom and Siemens, on a non-funded basis.

Mrs. C. Quinquis (France Telecom) presented TD AHAUC-031 Verification of extended AMRWB: fixed point decoder versus floating point decoder. In these MUSHRA tests, the floating-point encoder was combined with floating-point and fixed-point decoders. The test results show no statistically significant difference between the floating-point and fixed-point decoders. Approved.
Mrs. C. Quinquis (France Telecom) presented TD AHAUC-032 Verification of enhanced aacPlus: fixed point decoder versus floating point decoder. A typo was found so it was revised into TD AHAUC-040 Verification of enhanced aacPlus: fixed point decoder versus floating point decoder. In these MUSHRA tests, the floating-point encoder was combined with floating-point and fixed-point decoders. The test results show no statistically significant difference between the floating-point and fixed-point decoders. Approved.
Mr. I. Varga (Siemens) presented TD AHAUC-033 Verification of Fixed-point Implementation of AMR-WB+. In these MUSHRA tests, the floating-point and fixed-point encoder encoder was combined with fixed-point decoder. The test results show no statistically significant difference between the floating-point and fixed-point encoders. Approved.
Mr. I. Varga (Siemens) presented TD AHAUC-034 Verification of Fixed-point Implementation of Enhanced AAC+. In these MUSHRA tests, the floating-point and fixed-point encoder encoder was combined with fixed-point decoder. The test results show no statistically significant difference between the floating-point and fixed-point encoders. Approved.
As a result, the group agreed that the subjective quality of the fixed-point and floating-point versions of the AMR-WB+ codec is equivalent.  The group also agreed that the subjective quality of the fixed-point and floating-point versions of the Enhanced AAC+ codec is equivalent.  

4. Verification of the source code
STMicroelectronics volunteered to verify the format of the fixed-point source code, on a non-funded basis. The verification was performed by Mr. S. Tassart (ST Microelectronics) according to TD S4-050118 Draft source code verification plan v.0.1. It is related to Item 3 in Table 1 of the Verification Items in TD S4-050018.
4.1 AMR-WB+

Mr. S. Tassart (STMicroelectronics) presented TD AHAUC-036 AMR-WB+ source code verification report v0.3. It was revised into TD AHAUC-041 AMR-WB+ source code verification report v0.4. The verification shows a correct implementation of ETSI basic operators in the fixed-point C code. Hence the verification lab felt confident that the source code of the AMR-WB+ codec can serve as the specification. The group shared this view so the verification was approved.
4.2 Enhanced AAC+

Mr. S. Tassart (STMicroelectronics) presented TD AHAUC-037 e-aacPlus source code verification report v0.3.  The verification laboratory felt confident that the source code of the e-aacPlus decoder can serve as a bit-exact reference of the algorithm. The verification laboratory drew the attention of the committee to the fact that the choice of the instrumentation of the 16x31 multiplication should be finalized. Further, it was suggested that the reference source code provides (for instance through compilation flags) two alternative (but bit-exact) implementations:
· an implementation providing a source code fully based (but not necessarily optimised) for ETSI basic operators
· an implementation that allows a fast and efficient port for a DSP, where the 16x31 multiplication from the reference source code maps easily on the DSP intrinsic functions.
Mr. A. Ehret (Coding Technologies) presented TD AHAUC-035 Enhanced aacPlus fixed-point code verification. This document addresses both the issues of source code verification and complexity verification. Regarding implementation of the two alternative way as suggested by the verification lab, Coding Technologies distributed a piece of code, as shown below:
void splitWord32 (Word32 in, Word16* lo, Word16* hi)

{

#ifdef ACCOUNT_ETSIOP_OVERHEAD_SPLITWORD32

  /* 

     This is a method which accounts for the overhead

     when using ETSI 16-bit operators to split a Word32 into 

     low and half Word16 and prepare for further DPF processing

  */

  *lo = logical_shr(extract_l(in), 1);

  *hi = extract_h(in);

#else

  /* 

     This is a method to access low and high half word without 

     counting a penalty since most 16-bit DSPs support this 

     addressing natively.

     Furthermore, to achieve bit-exactness to the ETSIop DPF format

     masking of the highest bit of the lower half word has to be 

     performed. However, since most 16-bit DSPs support an unsigned 

     multiplication and as such a real 32x16, resp. 32x32, (rather 

     than a 31x16, resp. 31x31) multiplication can be performed

     without any additional overhead.

     It is believed that for most existing 16-bit DSPs this 

     method will result in a better estimation of the overall

     WMOPS measurement.

  */

  *lo = ((in>>1) & 0x7FFF);

  *hi = (in>>16);

#endif

}

The group then discussed the way forward and agreed on

· the inclusion of the two alternatives as implemented in the above C code, and
· the inclusion of the WMOPS information using both methods in an informative annex to the fixed-point specification TS 26.411.

The group approved the verification results for the Enhanced AAC+ codec.
5. Verification of complexity
5.1 AMR-WB+

Mr. A. Taleb (Ericsson) presented TD AHAUC-042 AMR-WB+ fixed-point code verification results. The complexity has been evaluated using the “allcat.wav” stereo file, which covers the complete audio material used in the audio codec low-rate selection tests. The document reports on the obtained figures for both encoder and decoder.
Mr. O. Kunz (Coding Technologies) presented TD AHAUC-038 Cross check results, WB-AMR+ Weighted MOPS. This document confirms the figures given in TD AHAUC-042.
As a consequence, the complexity verification for the AMR-WB+ fixed-point codec was approved.

5.2 Enhanced AAC+

Mr. A. Taleb (Ericsson) presented TD AHAUC-043 E-AAC+ fixed-point code verification results. The complexity has been evaluated using the “allcat.wav” stereo file, which covers the complete audio material used in the audio codec low-rate selection tests. The document reports on the obtained figures for both encoder and decoder. This document confirms the figures given in TD AHAUC-035.
As a consequence, the complexity verification for the Enhanced AAC+ fixed-point codec was approved.

6. Verification items
The Chairman addressed TD S4-050018 Audio Codec Verification Phase Items v.0.5. The work plan includes items in Table 1 that shall be completed before SA#27. The Chairman noted that all verification work was done by the deadline and thanked the contributors for their work.
7. Fixed-point specifications
Mr. O. Kunz (Coding Technologies) presented TD AHAUC-039 Draft TS 26.411 v.0.0.4 Enhanced AAC+ Codec, Fixed-Point ANSI-C Code. 
The group decided to put the WMOPS information of TD AHAUC-043 E-AAC+ fixed-point code verification results into an informative annex of the specification. The updated document is TD AHAUC-044 Draft TS 26.411 v.0.0.4 Enhanced AAC+ Codec, Fixed-Point ANSI-C Code which was approved. This version will be raised to v.2.0.0 and presented at SA#27 for approval.
For the AMR-WB+ codec, TD S4-050150 Draft TS 26.273 v. 1.1.0 ANSI-C code for the Fixed-point Extended AMR Wideband Codec (Release 6) was addressed and approved. This version will be raised to v.2.0.0 and presented at SA#27 for approval. This specification contains no informative annex with the complexity figures. The group agreed those figures will be added at the next SA4 meeting via CR.
For the Enhanced AAC+ and AMR-WB+ fixed-point specifications, the characterization phase includes an item on complete complexity analysis (see TD S4-050018). The results will be included in the TR and then the informative annexes may be deleted since they will not be needed any more.
8.  Close of the Meeting

The TSG-SA4 AUC Chairman thanked the participants and closed the Audio Ad-hoc meeting. He noted this meeting was the last AUC meeting and thanked all contributors for their work which made it possible to complete the standardization of two audio codecs in time.
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