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1
Introduction
This document describes a use case for multi-stream group video, intended for discussion in the SA4 MMCMH WID [2] work to include a functionality that lets an MTSI [1] conference MRFP take appropriate action when rate adaptation is needed towards MTSI UE participants, while keeping the ability to switch video streams instead of transcoding them. If accepted, it is proposed that it is included in an upcoming version of the MMCMH permanent document [3].

2
Use Case 10: Conference Rate Adaptation Considerations
2.1
Use Case Description
While in a group video call using switched multi-stream, either uplink or downlink streams (or both) may experience channel capacity variations, requiring rate adaptation to keep within the channel limits and avoid packet loss and/or increased delay for media carried by the affected streams.

2.2
Problem Description
For the case when the conference MRFP performs individual transcoding for every MRFP-UE downlink, all downlink rate adaptations are independent and accounts only for the local downlink channel variations. When instead using video switching to avoid video transcoding in the MRFP, this also limits the possibility to do per-link rate adaptation to individual group participant UEs. Rate adaptation in a group call must therefore in principle be made end-to-end, instead of separately UE-to-MRFP and MRFP-to-UE. This poses a potential problem, since there are typically multiple receivers of the same, switched, video stream. There is also potentially a conflict of interest between UE receivers with different conditions that all want as good quality as possible, matching exactly their (end-to-end) channel.
When using multi-stream, there may be multiple streams sharing the same (varying) channel resources (bearer). Those resources must thus be distributed dynamically to the different streams in a way that avoids exceeding the total available channel capacity.

2.3
Suggested Solution Outline
It is suggested to keep some separation of uplink (UE-MRFP) and downlink (MRFP-UE) in rate adaptation, letting the MRFP be involved in rate adaptation to the extent possible and feasible.

When rate adaptation is needed on the UE-MRFP uplink, this is basically the same as a point-to-point call from a rate adaptation perspective. The media quality resulting from rate adaptation on the uplink is then the starting point for any rate adaptation necessary on the downlink. Naturally, no received downlink media stream can be any better than what was achieved on the uplink, regardless of the individual downlink quality.

When the conference MRFP uses video switching to the largest extent possible, the same video stream must fit all downlinks simultaneously. The aggregate rate adaptation feedback information from the MRFP to the stream sender will then have to reflect the worst observed UE-to-UE path.

An example of this is depicted in Figure 1 below, where the stream sender is located bottom right in the picture, and the affected receivers are top and bottom left. Rate adaptation feedback is indicated by a dashed arrow, and the related media stream is indicated through a dashed loop connected to the signalling arrow.
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Figure 1 Worst Path Rate Adaptation Example
If there is a very large difference between a (few) worst path(s) and the other ones, the worst path(s) would affect many receivers to an unreasonably large extent. It may be possible to avoid this unwanted situation by letting the MRFP dynamically apply transcoding only towards downlink receiving UE that experiences particularly bad channel conditions.
Another way of avoiding unwanted quality degradations to downlink receivers with good channel conditions because there are other downlink receivers with much worse channel conditions is to utilize simulcast streams. If the stream that needs rate adaptation has a lower quality simulcast version, and if the needed rate adaptation is so substantial that the resulting quality would be similar to the lower quality simulcast version, the MRFP could simply switch the lower quality simulcast version to the UE that experiences bad channel conditions. An example of this is depicted in Figure 2 below.
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Figure 2 Simulcast Rate Adaptation Example

As with the previous figure, rate adaptation feedback is indicated by a dashed arrow, and the related media stream is indicated through a dashed loop connected to the signalling arrow. A few things could be noted:

· In the figure, there are no other receivers of the “large” simulcast version from the bottom right sender, but if there were, they would not have been affected by the upper right receiver no longer using it.

· The uplink rate adaptation of the “large” simulcast version is not affected by the MRFP rate adaptation decision to no longer use it.

· The upper right receiver is now instead receiving the “small” simulcast version, and any further rate adaptation needed to that version from either one of the other, left, receivers, will affect all receivers, as was described above.

· If the channel conditions for the upper right receiver improve considerably, the MRFP could go back to sending the “large” simulcast version, possibly amended with the method described in Figure 1 above.

If downlink channel conditions towards a UE become really bad, there is of course always a possibility to stop or at least temporarily pause (similar but not identical to Use Case 9 in [4]) one or more downlink streams sharing the affected channel resource. This does not impact other receivers of those streams. An example of this is depicted in Figure 3 below, where both “thumbnails” are (temporarily) stopped to the upper right receiver.
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Figure 3 Pruning Rate Adaptation Example

When the channel situation improves, the stopped/paused streams can be resumed again.

When multiple streams share a common channel resource, it is expected that the UE can know this and adapt the rate adaptation feedback information for the affected streams such as not to exceed the shared resource. When using TMMBR/TMMBN as rate adaptation feedback, the decision of bitrate allocation to individual streams (stream “priority”) must be left to the receiving UE, since TMMBR/TMMBN scope is a single stream, not the entire shared resource. This is believed to be sufficient, until proven otherwise. A “joint” rate adaptation would require another rate adaptation technology and/or feedback format.
All rate adaptation aspects described above can be used in the same conference, some even simultaneously, subject to MRFP implementation and available channel conditions towards individual receiving UE.
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