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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, interoperable, and high-performance set of specified audio codecs and formats for attractive streaming services over 5G-Advanced networks and devices. 

To that end, SA4#121 agreed a New Work Item (in S4-221603) which was approved at SA#98 (in SP-221033). 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 discusses objective 2)

2) Background 

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].

TS 26.511 5G Media Streaming (5GMS); Profiles, codecs and formats [3] defines profiles:
· Downlink streaming default profile 
· Uplink streaming default profile
· Television (TV) profile
· Downlink 360 Virtual Reality (VR) profile
· Uplink 360 Virtual Reality (VR) profile

Profiles are defined to address specific service scenarios. A 5GMS profile describes a set of capability requirements associated to a service scenario. A default profile is defined for minimum media requirements to be supported in case no other profile is claimed to be supported. The Television (TV) profile covers live and on demand streaming of audio-visual TV services. The Virtual Reality (VR) profile covers the live and on demand streaming of omnidirectional media including spherical video and 3D audio.

The codec and format defined for each profile apply specifically to the 5GMS client components in the User Equipment (UE). However, downlink Media Streaming is not restricted to the media profiles defined in this specification: any CMAF media profile may be used and distributed within Downlink Media Streaming as long as it can be used with APIs and interfaces defined in TS 26.512 and the necessary conditions for codecs and formats in 5GMSd defined in Clause 3A.2.3 of TS 26.511 are fulfilled.

3) Discussion

We agree with Tdoc S4aI230023 observation that “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.”. And we are of the opinion that the way 5GMS profiles and media capabilities are specified enables this with both interoperable provisions and flexibility for extensions depending on service scenarios.

On the other hand, Tdoc S4aI230023 questions the concepts of ordinary normative provisions in 3GPP specifications. However, these provisions have very clear purpose and benefits. While no profile is mandatory to be implemented on any 5GMS Client, 5GMS profiles include normative provisions (shall, should and/or may) to ensure the interoperability of the service, a minimum quality and extensibility when such profile and media type is supported. Each provision is conditional on the support of a particular profile and media type. For example:
[bookmark: _Toc43296296]5.2.7.2	Video media profiles
If the 5GMSd Client supports the reception of video, then the following applies:
-	the AVC-HD playback requirements as defined in clause 4.2.1.3.1.4 shall be supported.
-	the HEVC-HD playback requirements as defined in clause 4.2.2.3.1.4 should be supported.
[bookmark: _Toc43296297]5.2.7.3	Speech media profiles
If the 5GMSd Client supports the reception of speech, then the following shall be supported:
-	the EVS playback requirements as defined in 3GPP TS 26.117 [4] clause 7.4.2.4.
[bookmark: _Toc43296298]5.2.7.4	Audio media profiles
If the 5GMSd Client supports the reception of audio, then the following should be supported:
-	the eAAC+ stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.5.2.4.

On a more fundamental level, we believe that insurance of mandatory components for the sake of interoperability contributes to the strength of a standard; adding optional elements without mandating a default operation rather leads to proliferation of solutions and market confusion, and finally a weaker standard.  

The principle must thus remain to mandate (“shall”) at least one codec conditionally on each profile and media type to ensure interoperability, while recommending (“should”) other codecs for flexibility. 

Further, the 3GPP Release concepts allows us to modify the various media requirements in time to set the interoperability points appropriately reflecting advances of technology and market trends.  Mandatory components conditioned on profiles give confidence to all industry stakeholders, content and service providers, mobile operators and vendors on what formats can and should be distributed. The proposal here is applicable for Rel-18.

[bookmark: _Hlk113372491]
4) Conclusion and proposal

Based on the principles discussed in clause 2, because the current specification doesn’t currently guarantee interoperability in Rel-18, it is proposed to review the audio codec status and make sure that each profile mandates at least one codec conditionally on the support of the profile and media type. An initial CR is available in S4-221403 (CR to TS 26.511 Upgrade of audio profiles for 5G-Advanced) for this purpose.

	
	
	



	
	
	



