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1) [bookmark: _Toc332969170][bookmark: _Toc332971921][bookmark: _Toc332969171][bookmark: _Toc332971922][bookmark: _Toc200460821][bookmark: _Toc200769164][bookmark: _Toc200773818][bookmark: _Toc200773890]Introduction
[bookmark: _Hlk113372186]The 5G Media streaming specification work done in Rel-16 limited the audio formats to a selection among legacy PSS specification TS 26.234. It is important for the industry be able to rely on an efficient and high-performance set of specified audio codecs and formats for streaming services over 5G-Advanced networks and devices. The purpose of this contribution is to suggest upgrading relevant streaming, TV and VR audio profiles in specifications of 5G-Advanced in Rel-18.

2) Background on 5G Media Streaming specifications for Audio
The set of 5G Media Streaming specifications was developed in Rel-16. Stage 2 is specified in TS 26.501 5G Media Streaming (5GMS); General description and architecture [1]. Stage 3 protocols are specified TS 26.512 5G Media Streaming (5GMS); Protocols [2]. 5G Media Streaming codecs and formats are specified in TS 26.511 5G Media Streaming (5GMS); Profiles, codecs and formats [3]. For audio codecs and formats, this specification refers to TS 26.117 5G Media Streaming (5GMS); Speech and audio profiles [4] and TS 26.118 Virtual Reality (VR) profiles for streaming applications [5].
The 5GMS3 Work Item [6] objectives included:
· “For other formats and codecs this specification will reference 
· TS 26.116 for video profiles, 
· TS 26.118 for VR streaming audio/video profiles, 
· TS 26.307 for presentation format,
· specific references for encapsulation formats
· new TS 26.yyy for speech and audio profiles [i.e. 26.117]
[…]
· Create a new TS 26.yyy for speech and audio profiles that would supersede TS 26.234 selecting a relevant subset of codecs defined or referenced in TS26.234 or other 3GPP specifications and particularly add EVS.”
Specifically, 
· TS 26.117 [4] specifies “eAAC+ stereo” and “AMR-WB+” Audio operation points and corresponding 5GMS Media Profiles and, TS 26.118 [5] specifies an “3GPP MPEG-H” Audio Operation Point.
· TS 26.511 [3] Downlink streaming default profile recommends both eAAC+ decoding and AMR-WB+ decoding and playback capabilities. 
· TS 26.511 [3] Uplink streaming default profile recommends eAAC+ stereo encoding capabilities and content generation Media profile. 
· TS 26.511 [3] Television (TV) profile recommends eAAC+ stereo Operation point and playback requirements. 
· TS 26.511 [3] Downlink 360 Virtual Reality (VR) profile recommends 3GPP MPEG-H Audio Operation Point Receiver requirements and OMAF 3D Audio Baseline Media Profile Receiver requirements.
· TS 26.511 [3] Uplink 360 Virtual Reality (VR) profile recommends 3GPP MPEG-H Audio Operation point for encoding and corresponding MPEG CMAF encapsulation.

3) Enhancing Audio support for 5G Media Streaming over 5G-Advanced in Rel-18
a. Introduction
[bookmark: _Hlk113372216]The purpose of the various 5G Media Streaming profiles is to specify interoperability points for various classes of 5G capable devices and services. While these are not mandated for any type of 5G devices, it is important that vendors and content providers can claim compliance to certain profiles and their normative requirements to ensure interoperability and performance of streaming services. Furthermore, for these profiles to be relevant for 5G streaming over 5G-Advanced networks, it is also important that they rely on state-of the art efficient and high-performance audio codecs and formats with wide industry support. 

b. A new Audio Operation Point with support for the xHE-AAC®[footnoteRef:2]  stereo codec [2:  xHE-AAC® is a registered trademark of Fraunhofer in Germany and other countries and is used with Fraunhofer’s permission.] 

[bookmark: _Hlk113372285]We propose the introduction of a new Audio Operation Point with support of the “xHE-AAC stereo” codec. In that context, “xHE-AAC stereo” is a combination of the MPEG-D “Extended high efficiency AAC profile” and the MPEG-D “Dynamic Range Control profile”. The “Extended high efficiency AAC profile” is defined in clause 4.5.4 of ISO/IEC 23003-3:2020 Information technology - MPEG audio technologies - Part 3: Unified speech and audio coding [7]. The “Dynamic Range Control profile” is defined in Annex I of ISO/IEC 23003-4:2020 “Information technology - MPEG audio technologies - Part 4: Dynamic range control” [8].

The xHE-AAC stereo codec features and performances over HE-AAC and AMR-WB+ are well documented [9][10][12]. Technical resources are also available at AAC Audio Tests Site [11]. xHE-AAC stereo is supported by iOS and AOS devices [13] and by many service providers like e.g. Netflix [14].

c. Upgrading audio codec requirements to guarantee interoperability
[bookmark: _Hlk113372491][bookmark: _Hlk109984763]To guarantee interoperability we propose to conditionally mandate the support of the Audio Operation Points when the relevant profiles are supported: i.e. eAAC+ and the newly defined xHE-AAC stereo Operation Point if streaming default and Television (TV) profiles are supported and 3GPP MPEG-H Audio if 360 Virtual Reality (VR) profiles are supported.

4) Conclusion and proposal
For the purpose, the source proposes:
1) [bookmark: _Hlk113372541]to specify a new Audio Operation Point in TS 26.117 with support for the xHE-AAC stereo codec to improve efficiency and performance for Audio content of 5G Media streaming services over 5G-Advanced networks and devices.
2) to conditionally mandate the support in TS 26.511 for eAAC+, 3GPP MPEG-H Audio and the newly defined xHE-AAC stereo Audio Operation Point to guarantee interoperability when the appropriate profiles are supported.

A set of Tdocs including a draft Work Item Description and draft CRs are available to implement the proposal [15][16][17].
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