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[bookmark: _Toc63784936]Change #1
[bookmark: _Toc131150995][bookmark: _Toc131150989]5.x.1.1	General
…
A 5GMS Application Provider runs an adaptive media streaming service between a 5GMS AS and a 5GMS Client running on a UE using 5G Media Streaming protocols conveyed at reference points M2 and M4. However, only M4 is relevant for this key topic since it focuses on the media delivery to the UE and not on the ingest of the media itself. Also, since M5 is not meant to transport media, this reference point is also excluded from this key topic.	Comment by Richard Bradbury (2024-08-15): This is general scoping of the topic, not specific to the collaboration, so should be moved to 5.X.1.1 in the other Xiaomi contribution S4-241572.
If agreeable as a way forward, the two contributions 	Comment by Emmanuel Thomas: This makes sense. I am adding a note about that.
Change #2
5.x.2	Collaboration scenarios
[bookmark: _Toc131150996]5.x.2.1	General
For the purpose of describing the following scenarios, it is assumed only that the 5GMS Client supports the QUIC protocol. Whether higher level protocols based on QUIC (for instance HTTP/3 or WebTransport) are supported by the 5GMS Client is on purpose left out and the analysis should be applicable to any of them.
5.x.2.2	QUIC-agnostic 5GMS Client
In this scenario, the Media Stream Handler of the 5GMS Client operates a QUIC session over reference point M4 but the 5GMS Client has no specific feature regarding QUIC. This has the advantage that 5GMS Client is generic and implements the same logic whether or not QUIC is used for the delivery of the media.
5.x.2.3	Media-independent QUIC-aware 5GMS Client
In this scenario, the Media Stream Handler of the 5GMS Client operates a QUIC session over reference point M4 and the 5GMS Client is able to detect whether QUIC is used and, in case it is used, the 5GMS Client can apply different logic. In this case, the QUIC client implementation is not specifically optimised for media transport (e.g. a generic off-the-shelf QUIC client library) and the set of QUIC protocol features exposed to the Media Stream Handler is limited by the richness of its API.	Comment by Richard Bradbury (2024-08-15): Don't fully understand the implications of this. I attempted to redraft for readability, but please check I have correctly conveyed the intended meaning.
Hopefully the later parts of the study will identify what the control API might look like.	Comment by Emmanuel Thomas: Here we mean that the QUIC client is a generic implementation that is not specific to media streaming and thus not targeting specifically 5GMS. For this reason, the 5GMS client performance depends on the API exposed by the specific QUIC client used. Some QUIC client implementation ay offer more or less flexibility, e.g. stream prioritisation.

I have to tried to reword it.	Comment by Richard Bradbury (2024-08-20): I have had another go.
With some limited control over the QUIC streams, such a 5GMS Client would typically be able to:
· Set relative priorities between the different QUIC streams, especially if HTTP/3 is used by the Media Stream Handler as the application protocol on top of QUIC. Relative stream priorities can be useful to differentiate audio and video, base layer and enhancement layer, etc.	Comment by Richard Bradbury (2024-08-15): Both of these features are available to a QUIC-aware Media Stream Handler without the need for any control API at all. It could exploit these features autonomously, e.g. by setting relative stream priorities based on Service Description in the MPD or just based on simple heuristics, such as observing its internal buffer levels.	Comment by Emmanuel Thomas: It is probably possible in some cases to come up with logical prioritisation, but it could also be service dependent what to prioritise and how much. That’s why we believe it should be outside of the MSH. Also note that this what the QUIC design philosophy of leaving the prioritisation strategy to be determined outside of the QUIC client.
· Receive updates sent proactively by the 5GMS AS, especially if the HTTP/3 server push feature is used. For example, a 5GMSd AS could push MPD updates to a Media Player using this mechanism.
Editor’s note: More possible general features to be added.
5.x.2.4	Media-optimised QUIC-aware 5GMS Client
In this scenario, the Media Stream Handler of the 5GMS Client operates a QUIC session over reference point M4 and the 5GMS Client is able to control the delivery of the media within the QUIC session. In this case, the QUIC client implementation is optimised for media transport and the set of QUIC protocol features exposed to the Media Stream Handler is therefore unlimited. Hence, the media-optimised QUIC-aware 5GMS Client provides the finest control over the delivery of media within the QUIC session.
With fine control over the QUIC streams, such a 5GMS Client would typically be able to:
· Set relative priorities between the different QUIC streams, especially if HTTP/3 is used by the Media Stream Handler as the application protocol on top of QUIC. Relative stream priorities can be useful to differentiate audio and video, base layer and enhancement layer, etc.
· Receive updates sent proactively by the 5GMS AS, especially if the HTTP/3 server push feature is used. For example, a 5GMSd AS could push MPD updates to a Media Player using this mechanism.
· Use one QUIC stream for all the media segments of a given component (e.g. per CMAF Track).	Comment by Richard Bradbury (2024-08-15): This is the only difference with the previous scenario, right?
Doesn't seem sufficiently distinctive to warrant a separate collaboration scenario. It's more a sliding scale of which features are exposed in the control API.	Comment by Emmanuel Thomas: Compared to the previous scenario, the QUIC implementation here is a customised 5GMS or at least media aware one which gives highest level of optimisation for the 5GMS client.

So we can imagine that the list of features in this one will be much larger since the QUIC client API will not be a limiting factors with a dedicated QUIC client implementation.
Editor’s note: More possible special features to be added.
END OF CHANGES
