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1 Discussion
This contribution discusses possible bitrate upswitch principles that could be used to amend the video rate adaptation text in [1].
Note that any values given in brackets below are provisional proposals and subject to discussion and decision within SA4.
The upswitch algorithm should have two main objectives:

· Avoid unnecessary media quality impact

· Achieve as good resource usage as possible

To accomplish this, it is likely useful to define two different phases of upswitch.
Certain things will be common for both phases of upswitch:

· Upswitch procedures are stopped whenever reaching the bitrate negotiated in SDP (session- or media-level b-line, whichever is reached first).

· If the media sender receives a TMMBR during upswitch, any upswitch procedures are immediately aborted and the previously described downswitch procedures instead apply.
The first phase after a downswitch is always a probing phase with moderate and cautious bitrate increase.
Assuming that bitrate is modeled to increase in steps, the time between subsequent steps should be long enough to both allow the media receiver sufficient measurement and reaction time to issue a TMMBR (if needed), as well as sufficient time for that TMMBR to reach the media sender, in case this bitrate increase made the media sender exceed the available bitrate. The method to calculate that step time should ideally also take the measured end-to-end round-trip time into account (time for media in forward direction plus time for TMMBR in reverse direction), but the exact algorithm is FFS. End-to-end round-trip time is already used as part of the downswitch method, and can be measured e.g. through RTCP.
Performance limits are set in terms of generation of excess delay due to bitrate increase when there are no spare bitrate resources. Such excess delay from taking a single increase_rate step is calculated as:


excess_delay = increase_rate * (round_trip_time + estimation_time_wc) / new_rate

where estimation_time_wc is the worst-case media receiver bitrate estimation time required to detect the (possible) need and generate a TMMBR, and is set to [500 ms]. Note that a media sender may estimate the actual estimation_time achieved by a media receiver by observing the time it takes from increasing the bitrate until receiving a corresponding TMMBR, if the round_trip_time is also measured. If the actual estimation_time is known, the increase_rate value may be adjusted accordingly without exceeding the excess_delay limit and may thus reduce the time it takes to make use of available bitrate resources.
The increase_rate for the probing phase should be set such that:

excess_delay ≤ [20 ms]
and shall be set such that:


excess_delay ≤ [40 ms].

The second, increase phase is increasing bitrate more rapidly. The increase phase is entered when the probing phase has continued for [2 seconds], without indication of the used bitrate exceeding available resources. The calculation of time to use between subsequent steps is the same as during the probing phase.

The increase_rate for the increase phase should be set such that:


excess_delay ≤ [200 ms]
and shall be set such that:


excess_delay ≤ [400 ms].

Note that the additional excess bits generated from bitrate increase, regardless of phase, can be estimated in the media sender and should be taken into account in any subsequent downswitch delay recovery phase.

2 Proposal

Use the above principles as a basis for further discussion and text proposals in updates of [1].
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