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1. Introduction
At the last SA4 meeting, a new work item covering Audio Codec in 5GMS was approved [1], with the following objectives:
The purpose of this Work Item is to upgrade relevant 5GMS streaming, TV and VR audio profiles in specifications of 5G-Advanced in Rel-18.
1) to specify a new Audio Operation Point in TS 26.117 with support for the xHE-AAC codec to improve efficiency and performance for Audio content of 5G Media streaming services over 5G-Advanced networks and devices.
2) to review and, when appropriate, possibly modify requirements (i.e. may, should or shall support) in TS 26.511 applicable to 5GMS Clients for the support of Audio operation Points.

This contribution addresses the second objective.
2. Considerations
2.1. General Comments
The mobile industry is very dynamic, largely driven by user demand for media consumption. It is important for the industry to use codec(s) that satisfy the end-user needs and provide best user experience.
The concept of “may”, “should” and “shall” was introduced many years ago to provide some guidance on the relevancy of the codecs. However, the sources believe that this classification is not bringing any realso much benefit, and even has some disadvantages. The comments expressed in this discussion refers to the support of audio codec, as for video there is stronger dependency on hardware capabilities, . This discussion doesn’t apply to the not the selection of operating point that that shall be mandated in 26.117.
A “may” status does not provide meaningful guidance for the industry. Instead, considerations about keeping this codec technology in the specification should be seriously considered, eventually leading to removal of this codec requirement.
When a codec is mandated with “shall” it means it will have to be supported even if it is not used. This comes with a cost in maintenance and testing. When multiples codecs are specified for the same service (e.g., streaming or TV services), having a “shall” for one of the codecs, can constrain deployment for devices that support a “should” codec. 
A “should” specification gives the best flexibility to the industry to adopt and support newer relevant codec technologies while allowing removing less or non-relevant codec technologies.
Although interoperability could be a concern when several codecs are specified with “should”, in practice it is usually not an issue if addition of new codec is motivated by a better user experience. Typically, there will always be an overlap in time between existing and new coders, to allow the industry to adopt the more beneficial technologies. It is better to let the industry transition between technologies based on market needs and internal roadmap rather than trying to force acceptance via specification.   
Review and proposal status for the various codecs are listed below 
2.2. xHE-AAC® 
As mentioned in [1], the xHE-AAC® codec has been widely adopted by the industry and is now ubiquitous in mobile platforms and operating systems and should be added for Media Streaming and TV profiles with “should” status.
It should be noted that contrary to the other speech and audio codec referenced in 26.511, particularly with the “shall” status, there are no 3GPP specifications describing the xHE-AAC code and performance characterization. The sources have some concerns about the capability of 3GPP members to implement the technology (high-quality encoder and decoder) unavailability of high-quality characterized reference code atas easily as eAAC+ that is fully specify in 3GPP. 
2.3. eAAC+
This codec is currently specified with a “should” status for media streaming and TV profiles, and should be kept as is. 
This coder has been standardized several years ago and its usage will decrease, replaced by xHE-AAC. Furthermore, eAAC+ bitstreams can be decoded by xHE-AAC. The sources believe that some , even if some eAAC+ toolboxes of eAAC+ are not present in xHE-AAC (resampler, error concealment) and may lead to different output quality when decoding eAAC+ bitstream with xHE-AAC decoder.
2.4. MPEG-H
This codec is currently specified with a “should” in Virtual Reality profiles and should be kept as is.
2.5. AMR_WB+
This codec is currently specified with a “may” status for Media Streaming profile. This codec has been standardized nearly 20 years ago, and the sources believe it to be superseded by the newer coders and suggest discussing its possible removal from Release18 specifications (and if it can be done as part of 5GMS Audio Codec WID).  
3. Conclusion and Proposal
Based on the considerations presented in Clause 2, the sources proposed to add the xHE_AAC® codec with a “should” status and keep the status of the other codecs as is in 26.511. Annex A contains the corresponding changes to 26.511 that could be converted into a pCR for presentation and agreement at SA4#122.
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Annex A
====== 1st CHANGE ======
[bookmark: _Toc43296290][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]5.2.3	Audio decoding 
If the 5GMSd Client supports the reception of audio: 
- 	xHE-AAC stereo decoding capability should be supported as defined in 3GPP TS 26.117 [4] clause 5.2.
NOTE:	xHE-AAC® is a registered trademark of Fraunhofer in Germany and other countries and is used with Fraunhofer’s permission.
-	eAAC+ decoding capability should be supported as defined in 3GPP TS 26.117 [4] clause 5.23.
-	AMR-WB+ decoding capability may be supported as defined in 3GPP TS 26.117 [4] clause 5.23.
[bookmark: _Toc43296298]
====== 2nd CHANGE ======
5.2.7.4	Audio media profiles
If the 5GMSd Client supports the reception of audio, then the following should be supported:
-	the xHE-AAC stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.8.2.4.
-	the eAAC+ stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.65.2.4.
If the 5GMSd Client supports the reception of audio, then the following may be supported:
-	the AMR-WB+ playback requirements as defined in 3GPP TS 26.117 [4] clause 7.76.2.4.
[bookmark: _Toc43296304]
====== 3rd CHANGE ======
5.2.8.3	Audio media profiles
For AMR: 
-	the <profiles> parameter is defined in TS 26.117, clause 7.2.2.4 as audio/mp4 profiles='camr'
-	the <codecss> parameter is defined in TS 26.117, clause 7.2.2.4 as 'samr'
For AMR-WB: 
-	the <profiles> parameter is defined in TS 26.117, clause 7.3.2.4 as audio/mp4 profiles='camw'
-	the <codecs> parameter is defined in TS 26.117, clause 7.3.2.4 as 'samw'
For EVS:
-	the <profiles> parameter is defined in TS 26.117, clause 7.4.2.4 as audio/mp4 profiles='cevs'
-	the <codecs> parameter is defined in TS 26.117, clause 7.4.2.4 as 'sevs'
For xHE-AAC stereo:
-	the <profiles> parameter is defined in TS 26.117, clause 7.8.2.4 as audio/mp4 profiles=''
-	the <codecs> parameter is defined in TS 26.117, clause 7.8.2.4 as 'mp4a'
For eAAC+ stereo:
-	the <profiles> parameter is defined in TS 26.117, clause 7.6.2.4 as audio/mp4 profiles='ceac'
-	the <codecs> parameter is defined in TS 26.117, clause 7.6.2.4 as 'mp4a'
For AMR-WB+: 
-	the <profiles> parameter is defined in TS:26.117, clause 7.7.2.4 as audio/mp4 profiles='camp'
-	the <codecs> parameter is defined in TS:26.117, clause 7.7.2.4 as 'sawp'

====== 4th CHANGE ======
[bookmark: _Toc43296310]5.3.3	Audio encoding 
If the 5GMS UE supports the transmission of audio:
- 	the sender requirements for the xHE-AAC stereo Operation Point as defined in 3GPP TS 26.117 [4] clause 6.3.4.3 should be supported.
-	the sender requirements for the eAAC+ stereo Operation Point as defined in 3GPP TS 26.117 [4] clause 6.3.2.3 should be supported.

====== 5th CHANGE ======
[bookmark: _Toc43296316]5.3.5.4	Audio media profile
If the 5GMSu Client supports the transmission of audio, then the following should be supported:
[bookmark: _Toc43296317]-	the xHE-AAC stereo content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.8.2.5.
-	the eAAC+ stereo content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.6.2.5.
[bookmark: _Toc43296321]====== 6th CHANGE =====
5.4.2	Audio decoding
If the 5GMSd Client supports the Television (TV) profile, it should support xHE-AAC stereo Operation point as defined in 3GPP TS 26. 117 [4], clause 6.3.4.
If the 5GMSd Client supports the Television (TV) profile, it /should support eAAC+ stereo Operation point as defined in 3GPP TS 26. 117 [4], clause 6.3.23.
[bookmark: _Toc43296322]
[bookmark: _Toc43296326]====== 7th CHANGE ======
5.4.4.3	Audio media profiles
If the 5GMSd Client supports the Television (TV) profile, then the following should be supported:
-	the xHE-AAC stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.8.2.4.
-	the eAAC+ stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.65.2.4.
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