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1.
Background

There is the request from SA#24 to prepare for each audio codec candidate a CRs for its inclusion into the MMS specifications 3GPP TS 26.140. The CRs should clearly indicate for which scenario (type of content, bit rate, etc.) each of the codecs is recommended. It was further requested that a similar identification of the scenarios should be made for the PSS case (3GPP TS 26.234).

Initially, there was the hope to prepare some agreement on the CRs before the Prague meeting in some off-line work, in order to progress the work at S4#32 and such that lengthy discussion on the issue could be avoided during the meeting. However, an off-line agreement on the CRs was not possible beforehand. The purpose of this document is thus to give a proposal for the CRs to the knowledge of the complete SA4 group, which in its essence originally was only distributed in a limited mailing group. 

2.
Proposal

At S4#30 (Malaga) a detailed analysis was made of the audio codec selection test results. The conclusions drawn from this analysis are available in the draft report of audio codec Ad-Hoc meeting during SA4#30 (S4-040170) [1] and should be used as a basis for the identification of scenarios for which the codecs can be recommended.

T-Doc S4-040170 states:

...

However, the following conclusions have been drawn by the group:

o At 14 kbits Codec 2 performs better than Codec 3.

o At 24 kbits, Codec 3 performs better than Codec 2.

o At 18 kbits the ranking of the performance of Codec2 compared to Codec 3 depends on the application and/or content-type:

o Codec 3 performs better than Codec 2 in use case B (MMS)

o Codec 2 performs better than Codec 3 in use case A (PSS)

o Codec 3 is strong in music and speech over music content at 18 and 24 kbps.

o Codec 2 is strong in speech and speech between music content at 14, 18, and 24 kbps.

o Codec 3 performs worse than the reference for speech and speech-between-music content at rates 14 and 18 kbps.

...

(where codec2 = AMR-WB+ and Codec3 = E-AAC+)

3.
MMS CRs

One CR is required for each codec. However, it appears to be useful to provide SA also with a third CR, which includes both audio codecs into 26.140.

3.1
MMS CR for inclusion of both audio codecs 

The analysis of T-Doc S4-040170 can be reused quite directly. 

Necessary modifications, since this is for the MMS specification, are:

· Update the lines:

o Codec 3 performs better than Codec 2 in use case B (MMS)

o Codec 2 performs better than Codec 3 in use case A (PSS)

by terminal-created and server-created MMS.

· In order to cope with the higher rates it can again be referred to [1]:

...

As the table shows, Codec 2 appears to have consistently strong performance, having an estimated mean score at the 95% level of significance that is higher than that of Codec1 in 4 of the 5 tests, and an estimated mean score that is not different from that of Codec1 in the remaining test.

...

Hence, a sentence has to be added to the CR which recommends Enhanced AAC+ for 32 and 48 kbps stereo.

· Furthermore the CR has to express the fact that Codec 3 (Enhanced AAC+) performs worse than the reference (AMR-WB) for speech and speech between music. As we should not make reference to another codec (AMR-WB), it is proposed to recommend to NOT using E-AAC+ for these cases. 

· Moreover, the text in the specification must be understandable without the knowledge of the specific selection test points and the definition of use cases.

· Finally, in order to make clear that there is no requirement for encoder support, it is suggested to refer to decoders only.

Proposed CR text:

4.3 Audio
If audio is supported, then one or both of the following two audio decoders should be supported:

 
Enhanced aacPlus

[ref to codec spec, TBD]

   
AMR-WB+

       
[ref to codec spec, TBD]

Specifically, based on the audio codec selection test results, the following codec usage is recommended for various scenarios:

· At 14 kbits mono AMR-WB+ is recommended over Enhanced AAC+.

· At 24 kbits mono and stereo Enhanced AAC+ is recommended over AMR-WB+.

· At 18 kbits stereo the codec recommendation depends on the application:

       o Enhanced AAC+ is recommended over AMR-WB+ for terminal-created MMS

       o AMR-WB+ is recommended over E-AAC+ for server-created MMS

· Enhanced AAC+ is recommended for music and speech over music content at 18 kbps stereo and 24 kbps mono and stereo.

· AMR-WB+ is recommended for speech and speech between music content at 14 kbps mono, 18 kbps stereo, and 24 kbps mono and stereo.

· Enhanced AAC+ is not recommended for speech and speech-between-music content at rates 14 kbps mono and 18 kbps stereo.

· Enhanced AAC+ is recommended for 32 and 48 kbps stereo.

Editor's note: to be added when TR exists "Further information on the performance of the codecs can be found in TR 26.xyz".

Notes:

The Enhanced aacPlus decoder also provides backwards compatibility with MPEG-4 AAC LC.

The AMR-WB+ decoder also provides backwards compatibility with AMR-WB.
3.2
MMS CR for inclusion of AMR-WB+ 

For the CRs individual for each of the codecs, it is not possible to refer to the respective other codec. However, it is logical to recommend the respective codec only if it is not worse than the other.

Hence, the CR for inclusion of AMR-WB+ reads as follows:

4.3 Audio
If audio is supported, then AMR-WB+ [ref to codec spec, TBD] decoder should be supported. Specifically, based on the audio codec selection test results the following codec usage is recommended for various scenarios:

· AMR-WB+ is recommended for

· 14 kbits mono

· 18 kbits stereo for server-created MMS

· speech and speech between music content at 14 kbps mono, 18 kbps stereo, and 24 kbps mono and stereo.

Editor's note: to be added when TR exists "Further information on the performance of the codec can be found in TR 26.xyz".

Note:

The AMR-WB+ decoder also provides backwards compatibility with AMR-WB.

3.3
MMS CR for inclusion of Enhanced AAC+

Corresponding, the CR for the inclusion of Enhanced AAC+ reads as follows:

4.3 Audio

If audio is supported, then Enhanced AAC+ [ref to codec spec, TBD] decoder should be supported. Specifically, based on the audio codec selection test results the following codec usage is recommended for various scenarios:

· Enhanced AAC+ is recommended for

· 24 kbits mono and stereo, 32 and 48 kbps stereo

· 18 kbits stereo for terminal-created MMS

· music and speech over music content at 18 stereo and 24 kbps mono and stereo.

· Enhanced AAC+ is not recommended for speech and speech-between-music content at rates 14 kbps mono and 18 kbps stereo.

Editor's note: to be added when TR exists "Further information on the performance of the codec can be found in TR 26.xyz".

Note:

The Enhanced aacPlus decoder also provides backwards compatibility with MPEG-4 AAC LC.

4.
PSS CR

Also for PSS there is the mandate to identify scenarios for which each codec is recommended. Basically, it is proposed to add the scenario indication text of the MMS CR for the inclusion of both codecs to the PSS CR [2], which SA4 agreed upon in Montreal. The modification to the scenario indication text merely addresses the fact that for PSS use case B (terminal-created MMS) has to be removed. 

The updated CR thus reads as follows:

7.3 Audio

If audio is supported, then one or both of the following two audio decoders should be supported for PSS:

Enhanced aacPlus [53]

AMR-WB+ [59]

Specifically, based on the audio codec selection test results, the following codec usage is recommended for various scenarios:

· At 14 kbits mono AMR-WB+ is recommended over Enhanced AAC+.

· At 24 kbits mono and stereo Enhanced AAC+ is recommended over AMR-WB+.

· At 18 kbits stereo AMR-WB+ is recommended over E-AAC+

· Enhanced AAC+ is recommended for music and speech over music content at 18 kbps stereo and 24 kbps mono and stereo.

· AMR-WB+ is recommended for speech and speech between music content at 14 kbps mono, 18 kbps stereo, and 24 kbps mono and stereo.

· Enhanced AAC+ is not recommended for speech and speech-between-music content at rates 14 kbps mono and 18 kbps stereo.

· Enhanced AAC+ is recommended for 32 and 48 kbps stereo.

Editor's note: to be added when TR exists "Further information on the performance of the codecs can be found in TR 26.xyz".

Notes:

The Enhanced aacPlus decoder also provides backwards compatibility with MPEG-4 AAC LC.

The AMR-WB+ decoder also provides backwards compatibility with AMR-WB.
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