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1 Introduction

This contribution proposes reliable out-of-band transmission of AVC parameter set update in PSS. Either SDP or RTSP can be used to contain the parameter set update and the synchronization information indicating when the parameter set update should be used. RTP timestamp is proposed as the synchronization information.

2 Background

In PSS, if AVC is used, the parameter sets can be transmitted either out-of-band or in-band. In session setup, initial parameter sets can be made to the client as a MIME media type parameter included in the session description using SDP. During the session, if update of one particular parameter set is required, it can be transported using RTP similarly as video coding layer (VCL) network abstraction layer (NAL) units, i.e. using in-band transmission. Such a parameter set update is to be used to update one of the present parameter sets after the session is started.

However, so far, it is not possible to transmit new parameter sets or parameter set updates out-of-band during a PSS session. Such a new parameter set is a sequence parameter set (SPS) whose SPS identifier is not equal to any present SPS’s identifier or a picture parameter set (PPS) whose PPS identifier is not equal to any present PPS’s identifier, and is to be added to the parameter set “stack” after the session is started. Since in-band transmission is unreliable even when repetition or Forward Error Correction (FEC) is used, and parameter sets are the most important data for decoding, reliable out-of-band transmission of new parameter sets or parameter set updates is ideal.

A quick and un-optimized solution could be to update the whole session using RTSP ANNOUNCE method. When sent from the server to the client, the ANNOUNCE method may cause the client to terminate the old session, initialize a new session, and re-setup the whole media components instead of modifying the subset of changed components. Usage of the ANNOUNCE method to update or add parameter sets involves significant delay and does not provide the binding between the new parameter sets and presentation timeline (client does not know when these parameter sets are valid).

3 Proposal

In the following, we propose two methods for reliable out-of-band transmission of new parameter set or parameter set update. The first is to use RTSP SET_PARAMETER method during the session, and the second is to use SDP is session setup. 

In both methods, RTP timestamp is included to ensure synchronization between a new parameter set or parameter set update and the VCL NAL stream. The synchronization is important because loss of synchronization will cause the decoding process incorrect or corrupted. To ensure the synchronization, the newly updated or added parameter set must take effect immediately before decoding of the first access unit, in decoding order, where the updated parameter set is used. A good method is to insert the parameter set NAL unit to the NAL unit stream in the beginning of any access unit from the first access unit (inclusive) after which the same value of seq_parameter_set_id or pic_parameter_set_id is not referenced to the first access unit (inclusive) where the updated parameter set is used, all in decoding order.

3.1 Reliable transmission of parameter set update using RTSP

A new RTSP header field is defined to include one or more new parameter set or parameter set update:

x-avcparamset = “x-avcparamset” “:” 1#(“(” 1#(parameter-set), timestamp”)”) CRLF

parameter-set = base64-encoded version of any parameter set
                          as specified in 7.3.2.1 and 7.3.2.2 of [reference of the AVC specification] 

timestamp = 1*DIGIT

The value of the timestamp field indicates the RTP timestamp of the corresponding new parameter set or parameter set update, and is equal to the RTP timestamp or NALU time of any access unit from the first access unit (inclusive) after which the same value of seq_parameter_set_id or pic_parameter_set_id is not referenced and the first access unit (inclusive) where the updated parameter set is used, all in decoding order. Each timestamp may be associated to more than one new parameter set or parameter set update.

3.2 Reliable transmission of parameter set update using SDP

Similarly as in the RTSP method, a new SDP field is defined to include one or more new parameter set or parameter set update:

SDP-line = “a” “=”“x-avcparamset” “:” 1#(“(” 1#(parameter-set), timestamp”)”) CRLF

where parameter-set and timestamp have the same syntax and semantics as in section 3.1.

4 Conclusion

If the method using RTSP is used, the VCL data may be received before the required new parameter set or the parameter set update. However, thanks to streaming buffering and the available timing information conveyed through the field for timing information, the decoder knows when the update should be used. In addition, the server can transmit the new parameter set or parameter set update as early as possible. 

If the method using SDP is used, all the parameter set updates together with the timing information will be transmitted to the client in session setup phase. Hence the above problem will never occur. However, this method is not applicable to new parameter sets that should be added during the session. Such new parameter sets are generally unknown in the session setup phase (e.g. in live streaming), because otherwise they can be included in the initial parameter sets.

Since the RTSP method can be applied for both parameter set updates and new parameter sets, we propose to include this method in PSS for reliable transmission of parameter set updates and new parameter sets.

In addition, we propose that in-band transmission of the parameter set updates or new parameter sets shall always be used, and the out-of-band transmission using RTSP can be used in the discretion of the server. A client that does not understand the RTSP signaling just ignores the signaling. 
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