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Issues on 3GPP Rate Adaptation

The IMTC Packet-Switched Streaming Activity Group (PSS-AG) would like to thank 3GPP SA4 for the LS reply in S4-070697, drafted at SA4#46 in Sophia Antipolis.  After review and discussion in our group, PSS-AG is largely in agreement with the positions and actions stated by 3GPP SA4 in the LS reply.

Here we provide our comments along with a few additional questions for clarification.  For clarity, we copy below the SA4 responses from S4-070697.  These are shown in normal (Times Roman) text.   The PSS-AG reply to each point is shown in italicized text.

1) We [3GPP SA4] agree that clients should be instructed not to send NADU before any packets have been received, as the NSN field cannot be filled in correctly in this situation.  It is clearly good practice for the server to ‘sanity check’ received values (e.g. did I ever send a packet with the sequence number NSN?); this might be good in the ‘best practices’ document you are developing.

PSS-AG: We are in agreement here.  We would welcome a clarification in the 3GPP specification that clients shouldn’t send the NADU packets too early.  We plan to include the ‘sanity check’ recommendation in our group’s Best Practices document.

2) We [3GPP SA4] agree, and will clarify that the server can calculate the total time buffered at the client, and that playout delay contributes to this value in addition to the timestamp range (difference between the highest and lowest timestamps) for the packets reported as remaining in the buffer (i.e. from NSN in the NADU to highest-sequence-received in the Receiver Report (RR)).  We will clarify also that the client must state target time in such a way that this estimated total buffer time can be compared with it, at the server.

PSS-AG: We are in agreement with both of these points.
3) We [3GPP SA4] intend to deprecate the ‘undefined’ value of playout delay, but also clarify that in all cases where it may happen (empty buffer, client paused or re-buffering, or clients that choose not to signal playout delay), zero is a suitable value for the server to use if it needs a value.  We intend to define the preferred value of playout delay when the client has an empty buffer (which we now believe should be 0), and when the client is not playing.  In the latter case, we prefer the value it would be if the client were to start playing now.

PSS-AG: We are intrigued by the plan to deprecate the undefined value of playout delay. Does this mean that with some upcoming version of the spec, clients will no longer be permitted to send the undefined value?  To us, this seems equivalent to requiring the client to report Playout Delay.  Does 3GPP SA4 have a schedule in mind for this deprecation?
4) We [3GPP SA4] intend to strongly recommend that clients always calculate and send playout delays.  Clearly the client should report playout delays, especially when they are large.

PSS-AG: We are in agreement on this point.
5) We [3GPP SA4] agree that the playout delay is important. We do not think we can, at this stage, make it mandatory, not least because servers will have to handle clients built to the existing specification in which it is not.  However, we will strongly recommend it.  It is possible we will consider a mandate in a future release (with the warning that it was not required in previous releases).

PSS-AG: We understand this position, and can agree to it.  We would like to see a future specification release in which clients are mandated to report Playout Delay, but servers must still be capable of dealing with older clients which are not required to report it.
6) We [3GPP SA4] agree that deducing that the client is not currently playing is not easy.  We are looking into enabling the client to provide explicit indication of its playing/not-playing state.

PSS-AG: We agree that explicit signaling is the best solution, and hope that this can be included in a future specification release.  We would welcome the opportunity to provide feedback on a draft of such signaling, if it is proposed within 3GPP SA4.

7) We [3GPP SA4] do not believe, in today’s specification, that clients should assume that they can ‘fast-start’, not least because at early stages of a session servers may not yet have an estimate of the available bandwidth.  We are considering addressing this in a future revision, and do not wish to add this explicit functionality now.

PSS-AG: We interpret this to mean that a compliant Rate-Adaptation capable server may or may not be capable (generally) of streaming faster than real time, and further that a server which is capable of faster-than-real-time streaming may be prevented from doing so by current network conditions.  This seems clear and reasonable.  Please keep us informed on your work in this area.  In the meantime we will include a note about this in our Best Practices document – specifically we will recommend the client to not assume that any server is capable of faster-than-real-time streaming, and to use caution (and solid observations of the session) when making such a conclusion.
8) We [3GPP SA4] will add a statement that it may be unsafe for clients to start playing before achieving their target time.

PSS-AG: We agree with this change.  If such a change is made in the specification, then we will remove the corresponding statement from our Best Practices document.

9) We [3GPP SA4] will add a statement that clients must not re-buffer if they have achieved their target time, and almost certainly need to if the buffer is empty, and may in between.  We currently do not have agreement on adding such optional signalling, but our considerations are continuing.

PSS-AG: We understand the statement, but we would recommend very careful phrasing of the clarification.  In particular, we would not like the added statement to encourage clients to rebuffer ‘in-between,’ or to legitimize this practice.  In our testing, such behavior was seen as unexpected and perhaps even problematic from the point of view of the server vendors.
Conclusion

IMTC PSS-AG largely agrees with the responses to our earlier LS, and we would encourage 3GPP SA4 to proceed with the changes proposed in the earlier LS Reply (S4-070697).  We would appreciate feedback as requested on the above points (mainly points 3, 6, and 7 as such information becomes available).  We would also like to know on what schedule (and for what release) such changes are planned to be made.

IMTC PSS-AG would appreciate a reply as soon as possible.
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