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Example Addition to TS 26.234





7 Buffering of Continuous Media

7.1 PSS Server Buffering Verifier

The PSS Server Buffering Verifier is specified according to the PSS Buffering Model. The model is based on a hypothetical media receiver buffer and a hypothetical media output buffer as follows:

1. The buffers are initially empty. 

2. A PSS Server adds each transmitted RTP packet to the receiver buffer immediately when it is transmitted. All protocol headers at RTP or any lower layer are removed.

3. Data is not removed from the receiver buffer during a period called the initial buffering time that is started when the first RTP packet is added to the buffer.

4. When the initial buffering time has expired, a decoding timer is started from a position indicated in the previous RTSP PLAY request.

5. A coded speech frame is removed from the receiver buffer immediately when the decoding timer reaches the scheduled playback time of the frame. At the same time, the corresponding uncompressed speech frame is located into the output buffer.

6. Removal of a video frame is started when a minimum interval since the beginning of the decoding of the previous video frame has passed but not before the decoding timer reaches the scheduled playback time of the frame. The minimum interval is decided in the session set-up. Data is removed at a maximum allowable rate decided in the session set-up. Most often, the minimum frame interval and the maximum allowable removal rate are defined by means of video coding profiles and levels. For example, H.263 Level 10 requires support for minimum frame interval of 1001/15000 seconds and bit-rates up to 64000 bits per second. When the coded video frame has been removed from the receiver buffer entirely, the corresponding uncompressed video frame is located into the output buffer.

7. Operations for MPEG-4 audio are to be defined later.

8. Data is not removed from the output buffer during a period called the initial post-decoder buffering time that starts when all the frames having the earliest playback time have been placed into the output buffer.

9. When the initial post-decoder buffering time has expired, a playback timer is started from a position indicated in the previous RTSP PLAY request.

10. A frame is removed from the output buffer immediately when the playback timer reaches the scheduled playback time of the frame.

11. Each RTSP PLAY request resets the PSS Buffering Model to its initial state.

A PSS Server shall verify that a transmitted RTP packet stream complies with the following requirements:

· The PSS Buffering Model shall be used with the default or signalled initial buffering time and with the default or signalled initial post-decoder buffering time.

· The occupancy of the hypothetical media receiver buffer shall not exceed the default or signalled buffer size.

· Each media frame shall be removed from the hypothetical media output buffer before its scheduled playback time.

· The default initial buffering time is 1 second.

· The default initial post-decoder buffering time is zero.

· The default size of the hypothetical media receiver buffer is 20480 bytes.

· The size of the hypothetical media output 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 time.

7.2 PSS Client Buffering Requirements

A PSS Client shall be capable of receiving an RTP packet stream that complies with the PSS Server Buffering Verifier, when the RTP packet stream is carried over a constant-delay reliable transmission channel.
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