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1 Introduction

Two improvements to PSS Annex F (“Buffering of video”) are proposed. The first one is a possibility for explicit signaling of the peak picture removal rate from the pre-decoder buffer, whereas implicitly defined removal rate was assumed earlier. The second one enables signaling of buffering parameter updates associated with random access positions, which is essential to guarantee correct buffering operation.

The following sections justify the proposed improvements. The proposed additions and changes relative to TS 26.234 V0.5.2 can be seen in Appendix A of the contribution. 

Please refer to S4-010497 for a review of the Annex F video buffering model.
2 Explicitly Signaled Picture Removal Rate

In the current text of Annex F, a frame is removed from the pre-decoder buffer at the rate defined by the video coding profile and level in use. There might be cases a stream compliant with a certain profile and level could be decoded with smaller buffer sizes and shorter initial buffering, if the frame removal rate were faster. Thus, we propose that PSS clients are given means to signal their peak decoding speed capability and that assumptions on decoding speed can be included in video-specific attributes of SDP descriptions. 

3 Updating Buffering Parameters in Random Access

An appropriate initial pre-decoder buffering period depends on the stream characteristics after the playback start position. The value given in the SDP description is associated with the beginning of the stream. A different value may be appropriate when accessing the stream from a random position using an RTSP PLAY request with a desired range. If no updated initial pre-decoder buffering period were signaled, a PSS client might buffer for too long or too short a time initially. If it buffered too long a time, there would be a danger of pre-decoder buffer overflow. If it buffered too short a time, some frames might be decoded too late to displayed on time and rebuffering should be applied to achieve a correct playback pace. The need for signaling an updated initial pre-decoder buffering period for each random access position has been identified previously as well. For example, MPEG-2 Systems allow this type of signaling. Thus, we propose a PSS-specific header field for the RTSP PLAY response to signal the appropriate initial pre-decoder buffering period for the playback range.

The pre-decoder buffer size and the initial post-decoder buffering period given in the SDP description reflect the buffer sizes needed for the entire stream. Smaller buffers and shorter post-decoder buffering might be needed for a certain range of playback. In order to allow dynamic adaptation of the memory use in PSS clients and to minimize the initial playback start-up delay, we propose that PSS servers may associate updated parameter values with a range of playback. To be more specific, we prepose PSS-specific header fields for the RTSP PLAY response to signal updated values for the pre-decoder buffer size and the initial post-decoder buffering period. The updated values shall be smaller than or equal to the values given in the SDP description of the stream or the default values given in PSS Annex F. 













