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Reason for change:
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The "PSS Video Buffering Verifier" (Annex G) specification is to be corrected, to complete the buffering parameters exchange signalling functionality. This correction is to enable the video buffering verifier feature to be properly applied towards the stage 1 requirement of "The PSS should provide mechanisms for streaming servers and clients to adapt to the network conditions in order to achieve significant improvement in the quality of streaming" (see 22.233 v5.0.0, Section 5.4 "Transport").
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Add client to server signalling mechanism to provide the server the actual buffering parameters used by the client instead of the recommended parameters.  
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not approved:
If not approved, the "PSS Video Buffering Verifier" (Annex G) can not provide a complete buffering parameters negotiation functionality, which limits its usefulness and can create functional interoperability problems (i.e. buffering performance problems).
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G.2
PSS Buffering Parameters

The behaviour of the PSS buffering model is controlled with the following parameters: the initial pre-decoder buffering period, the initial post-decoder buffering period, the size of the hypothetical pre-decoder buffer, the peak decoding byte rate, and the decoding macroblock rate. The default values of the parameters are defined below. 

-
The default initial pre-decoder buffering period is 1 second.

-
The default initial post-decoder buffering period is zero.

-
The default size of the hypothetical pre-decoder buffer is defined according to the maximum video bit-rate according to the table below: 

Table G.1: Default size of the hypothetical pre-decoder buffer

Maximum video bit-rate
Default size of the hypothetical pre-decoder buffer

65536 bits per second
20480 bytes

131072 bits per second
40960 bytes

Undefined
51200 bytes

-
The maximum video bit-rate can be signalled in the media-level bandwidth attribute of SDP as defined in clause 5.3.3 of this document. If the video-level bandwidth attribute was not present in the presentation description, the maximum video bit-rate is defined according to the video coding profile and level in use.

-
The size of the hypothetical post-decoder buffer is an implementation-specific issue. The buffer size can be estimated from the maximum output data rate of the decoders in use and from the initial post-decoder buffering period.

-
By default, the peak decoding byte rate is defined according to the video coding profile and level in use. For example, H.263 Level 10 requires support for bit-rates up to 64000 bits per second. Thus, the peak decoding byte rate equals to 8000 bytes per second.

-
The default decoding macroblock rate is defined according to the video coding profile and level in use. If MPEG-4 Visual is in use, the default macroblock rate equals to VCV decoder rate. If H.263 is in use, the default macroblock rate equals to (1 / minimum picture interval) multiplied by number of macroblocks in maximum picture format. For example, H.263 Level 10 requires support for picture formats up to QCIF and minimum picture interval down to 2002 / 30000 sec. Thus, the default macroblock rate would be 30000 x 99 / 2002 ( 1484 macroblocks per second.

PSS clients may signal their capability of providing larger buffers and faster peak decoding byte rates in the capability exchange process described in clause 5.2 of the present document. The average coded video bit-rate should be smaller than or equal to the bit-rate indicated by the video coding profile and level in use, even if a faster peak decoding byte rate were signalled.

Initial parameter values for each stream can be signalled within the SDP description of the stream. Signalled parameter values override the corresponding default parameter values. The values signalled within the SDP description guarantee pauseless playback from the beginning of the stream until the end of the stream (assuming a constant-delay reliable transmission channel).

PSS servers may update parameter values in the response for an RTSP PLAY request. If an updated parameter value is present, it shall replace the value signalled in the SDP description or the default parameter value in the operation of the PSS buffering model. An updated parameter value is valid only in the indicated playback range, and it has no effect after that. Assuming a constant-delay reliable transmission channel, the updated parameter values guarantee pauseless playback of the actual range indicated in the response for the PLAY request. The indicated pre-decoder buffer size and initial post-decoder buffering period shall be smaller than or equal to the corresponding values in the SDP description or the corresponding default values, whichever ones are valid. 
PSS clients can choose to use different than recommended parameters, as long as they comply with PSS client buffering requirements (Annex G.4). The actual pre-decoder buffer size, initial pre-decoder buffering period and initial post-decoder buffering period parameters used by PSS clients should still guarantee pauseless playback, if the server transmits over a constant-delay reliable transmission channel a stream which complies with the PSS server buffering verifier (Annex G.3) with the recommended parameters. The usage of different than recommended parameters is usually for the purpose of dealing with the non constant delay and not reliable nature of the transmission channel.

PSS clients while playing the indicated playback range may signal in an RTSP OPTIONS request the actual parameters that they use instead of the recommended ones. New actual parameters can be signalled multiple times for the same playback range. The signalled actual parameters are valid until the next OPTIONS request if it contains new actual parameters or until the next PLAY request. PSS servers can, but are not required to, adapt at streaming time their rate control and/or packet scheduling to consider the difference between the actual and recommended parameters. For example, if longer than recommended actual initial pre-decoder buffering period is signalled by PSS clients, PSS servers can condition their rate adaptation algorithm given the maximum packet transfer delay variation that the streaming client's additional initial pre-decoder buffering period can compensate for.

The following header fields are defined for RTSP:

-
x-predecbufsize:<size of the hypothetical pre-decoder buffer>
This gives the suggested size of the Annex G hypothetical pre-decoder buffer in bytes.

-
x-initpredecbufperiod:<initial pre-decoder buffering period>
This gives the required initial pre-decoder buffering period specified according to Annex G. Values are interpreted as clock ticks of a 90-kHz clock. That is, the value is incremented by one for each 1/90 000 seconds. For example, value 180 000 corresponds to a two second initial pre-decoder buffering.

-
x-initpostdecbufperiod:<initial post-decoder buffering period>
This gives the required initial post-decoder buffering period specified according to Annex G. Values are interpreted as clock ticks of a 90-kHz clock.

These header fields are defined for the response of an RTSP PLAY request and the OPTIONS request only. Their use is optional.

The following example plays the whole presentation starting at SMPTE time code 0:10:20 until the end of the clip. The playback is to start at 15:36 on 23 Jan 1997. The recommended initial pre-decoder buffering period is half a second. The client then signals that it actually uses one second of initial pre-decoder buffering period instead of the recommended half a second.
     C->S: PLAY rtsp://audio.example.com/twister.en RTSP/1.0

           CSeq: 833

           Session: 12345678

           Range: smpte=0:10:20-;time=19970123T153600Z

     S->C: RTSP/1.0 200 OK

           CSeq: 833

           Date: 23 Jan 1997 15:35:06 GMT

           Range: smpte=0:10:22-;time=19970123T153600Z

           x-initpredecbufperiod: 45000
     C->S: OPTIONS *RTSP/1.0

           CSeq: 834

           Session: 12345678

           x-initpredecbufperiod: 90000

     S->C: RTSP/1.0 200 OK

           CSeq: 834

           Public: DESCRIBE, SETUP, TEARDOWN, PLAY, PAUSE
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