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Introduction
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Comments on PD
Table 1 Proposed functions for 5GMSA

	Function/Protocol
	Proposed Status in 5GMSA
	Comment

	Video Decoder
	Maintain – focus on TV Video Profiles and FF/CMAF/DASH encapsulation
	5GMSA should have mandatory and recommended video codecs 

Stage 3 specifications:

New TS 26.xxx: 5GMS Codecs and formats, referencing:
TS 26.116 video profiles

	Image Decoder
	Maintain
	Foreseen to be linked to the File Format or the presentation format, or with another function e.g. thumbnail for a streaming app.

Stage 3 specifications:

New TS 26.xxx: 5GMS Codecs and formats, including e.g. ISO/IEC JPEG, JFIF, GIF87a, GIF89a, PNG and references to TS 26.244 (File Format) and TS 26.307 (Presentation Format).

Note: any need for CSS-specific formats in TS 26.307?
Proposed to align with CTA 5000 A https://cta.tech/cta/media/EventImages/TechStandards/CTA-5000-A-Final.pdf

	Vector Graphics Decoder
	Not maintained
	This is mostly defined apps.

Note: check TS 26.307 Graphics API.
Proposed to align with CTA 5000 A and TS 26.307 https://cta.tech/cta/media/EventImages/TechStandards/CTA-5000-A-Final.pdf

	Text
	Not maintained/Part of Presentation format
	This is mostly defined by apps and does not address relevant deployment cases

	Timed Text
	Maintain and update to modern Subtitle formats
	Subtitles are key elements in TV and media distribution

Proposal: add the subtitles formats to TS 26.116 video profiles
Agreed that this should be addressed, but recommended to do be done in a TS26.XXX

	Audio Decoder
	Maintain and update – possibly define TV Audio Profiles and FF/CMAF/DASH encapsulation
	5GMSA should have mandatory and recommended audio codecs

New TS 26.xxx: 5GMS Codecs and formats referencing New TS 26.yyy: speech and audio profiles
Agreed but see S4h190828 for more details.


	Speech Decoder
	Maintain. Potentially merged with Audio codecs specifications.
	New TS 26.xxx: 5GMS Codecs and formats referencing New TS 26.yyy: speech and audio profiles
Agreed but see S4h190828 for more details.

	Synthetic audio Decoder
	Not maintained
	This seems not be of relevance today.
However, CTA 5000 A references the Web Audio APIs https://cta.tech/cta/media/EventImages/TechStandards/CTA-5000-A-Final.pdf and it may be checked if this provides some features that may be used with audio mixing.

	Scene Description 
	Maintain and revise to presentation format
	This update was done in PSS, but not reflected in the diagram of TS 26.234. 

New TS 26.xxx: 5GMS Codecs and formats referencing TS 26.307
Agreed. But we should check TS 26.307 carefully for potential updates. 

	Session Control
	Maintain and update
	TBD on which level this is required

Include in new TS 26.zzz: 5GMS protocols.

References to TS 26.238 for uplink streaming stage 3

References to TS 26.247 for downlink streaming stage 3
Based on the discussion in S4h190827 we believe that the session concept is important an deserves more consideration. The question is if we separate on functional level (session control, codecs, etc.) or on implementation aspects. Session control should definitely include client APIs and is independent of protocols. One way out may be to have a dedicated specification for Session Control.

	Session Establishment
	Maintain and update
	The concept of a session on media level should be maintained, but may be much more lightweight with modern stateless streaming protocols

Include in new TS 26.zzz: 5GMS protocols.

References to TS 26.238 for uplink streaming stage 3

References to TS 26.247 for downlink streaming stage 3
See the same discussion as above.

	Capability Exchange
	Maintain and extend
	Rely on typical Internet methods, but make sure that this is well documented

Include in new TS 26.zzz: 5GMS protocols.

There are multiple level of capabilities. We propose that the protocol specification documents the framework, but in the codec specifications or with other enablers, the signaling is added. Examples are:
· Clear requirements for MIME parameters

· Usage of codecs parameters and profile parameters.

	Encapsulation and Container Format
	Maintain and extend


	Rely on CMAF and file format

Do 3GPP relevant media profiles

Include in new TS 26.zzz: 5GMS protocols.

References to TS 26.238 for uplink streaming stage 3

References to TS 26.247 for downlink streaming stage 3
This is still unclear. In MPEG recently some work was done that aligns DASH Segment formats with CMAF. A good model for playback is provided by CTA WAVE, with requirements for device playback. This may provide a set of requirements and recommendations for device level support. For more details on this see S4h190830. It may be that on a device level support, we mandate APIs and playback requirements.

	DASH access client
	Maintain and update
	Rely on TS 26.247, but update to address latest findings referring to MPEG-DASH. Align more with MPEG-DASH and other industry profiles.
Complex issue as no requirements exist today.

	Decryption
	Add
	Rely on industry practice
Inherited by ISO/IEC 23001-7 and CMAF on Segment level. DASH-IF has details in clause 7 on how establish the DRM workflow.

	HTTP/TCP/IP with specific variants and configurations
	Maintain
	With Optional extensions as they are considered reasonable and practical and Security related matters

Include in new TS 26.zzz: 5GMS protocols.

Updates to TS 26.247 for downlink streaming stage 3
Not sure

	PSS RTP/UDP/IP and RTSP
	Maintained in TS 26.234.

Can be considered as part of 5GMS Stage 3 protocol work.
	No comments

	
	
	

	Media Download
	Maintain and update
	Updates to TS 26.247 for downlink streaming stage 3

	Media Progressive Download
	Maintain and update
	Updates to TS 26.247 for downlink streaming stage 3

	Media On Demand Streaming
	Maintain and update
	Updates to TS 26.247 for downlink streaming stage 3

	Media Live Streaming
	Maintain and update
	Updates to TS 26.247 for downlink streaming stage 3

	File Format
	Maintain and update
	MPEG CMAF is mentioned as convergence point

Updates to TS 26.244 for File Format stage 3
Still reluctant to update TS26.244. Unless someone provides a specific relevance.

	QoE/Metrics reporting and collection
	Maintain and update
	Take into account CTA-2066 in 5GMSA Architecture work and 5GMS stage 3.
Include in new TS 26.zzz: 5GMS protocols.

Updates to TS 26.247 for downlink streaming stage 3

	Network Assistance
	Maintain and Update
	Include in new TS 26.zzz: 5GMS protocols.

Re-use functionalities in TS 26.247 for downlink streaming stage 3.

	
	
	

	Ingest
	Evolution of xMB TS 26.348 for unicast
	See discussion in S4h190828

	Client APIs
	Evolution from TS 26.347
	See discussion in S4h190828


3
Spec Organization

3.1 Assumption on Downlink Architecture

The below figure provides an idea of a downlink architecture, not yet complete.
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3.2 Spec Organization

Based on the above, the following specs may be considered

· TS26.XXX: 5G Media Streaming – Protocols

· IF-4 Session Handling Specification over the air (similar to TS26.346)

· Including consumption reporting

· Including metrics reporting

· IF-10 Content delivery protocols

· IF-7: Basic encapsulation and DRM
· TS26.247+: 5GMS Player specification with
· IF-2 for player specification

· IF-8 for manifest handling

· IF-10 on how to use encapsulation formats

· TS26.XXX:

· Specifications for Operation Points and Media Profiles (Encapsulation) for Video

· Specifications for Operation Points and Media Profiles (Encapsulation) for Audio
· Specifications for Operation Points and Media Profiles (Encapsulation) for Subtitles
· TS26.XXX: 5GMS-API spec in the device (similar to TS26.347)

· Addresses both session handling as well as playback control, etc.

· TS26.XXX

· IF-1 and IF-2 Interface for external access to Media functions

· TS26.XXX:

· Umbrella specification explaining how things fit together
4
Proposal
It proposed to take into account the proposal in clause 3 when defining the architecture and especially the stage-3 work item.
�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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