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Introduction 

At SA4#25 the TR 26.937 on "RTP usage model" was updated by including the text of contribution S4-030047 "Clarification of using PSS Rel-5 Video Buffering Verifier (26.234 Annex G) in a rate adaptive service environment" into section 6.2.5. In addition to the text of S4-030047 this contribution proposes to include some clarification into section 6.2.5.1 of the TR 26.937 (S4-030063). 

Proposed additions

The proposed additions are marked with revision marks compared to S4-030063 in the following.

6.2.5.1 Clarification of terms and concepts

In the following discussions bitrate control will be described with reference to the bitrate evolution plots (i.e. sampling curve, transmission curve, reception curve, playout curve), and the term "curve control" will be used in place of rate control.
Figure 3 indicates the points where the different curves can be observed in a simplified streaming model. 
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Figure 3: Illustration of the curves in a simplified streaming model
Figure 4 shows an example bitrate evolution plot. The horizontal axis in the graphs denotes time in seconds; the vertical axis denotes cumulative amount of data in bits. The playout curve shows the cumulative amount of data that the decoder has processed by a given time from the receiver buffer. The sampling curve indicates the progress of data generation if the media encoder was run real-time (it is the counterpart of the playout curve, and is actually a time shifted version of it). The transmission curve shows the cumulative amount of data sent out by the server at a given time. The reception curve shows the cumulative amount of data received and placed into the client buffer at a given time.

The distance between two curves at a given time shows the amount of data between two observation points in the streaming system. For example the distance between the transmission and reception curves corresponds to the amount of data in the network buffer and the distance between the reception and playout curves corresponds to the amount of data in the client buffer. See these examples marked in Figure 4. 
The curve control will be constrained by some limits on the distance between two curves (e.g. max amount of data, or max delay).
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Figure 4: Example bitrate evolution plot

Term definitions:

1. Pre-decoder buffer = reception curve-playout curve

"Pre-decoder buffer" refers to the actual pre-decoder buffer at streaming time. "Hypothetical pre-decoder buffer" refers to the pre-decoder buffer as assumed in the hypothetical buffering model. "Pre-decoder buffer size" and "initial pre-decoder buffering period" are parameters of the hypothetical pre-decoder buffer.

In the hypothetical buffering model, zero delay network and a playout curve exactly following the buffering model (i.e. synchronised) is assumed.

Zero delay network means that the reception curve is assumed to equal the transmission curve.

Playout curve exactly following the buffering model means that the sampling curve is assumed to be equal to the playout curve but shifted left by initial pre-decoder buffering period.

The hypothetical pre-decoder buffer can be traced at streaming time as the difference between the sampling curve-transmission curve. Thus a server controlling the sampling curve-transmission curve effectively controls the hypothetical pre-decoder buffer.

2. Jitter buffering

The extra pre-decoder buffering required in an actual client, which is to tolerate for packet transfer delay variation (i.e. the maximum expected difference between transmission curve-reception curve).

PSS client implementations may not include a separate jitter buffer, but jitter buffering is only a function performed by the pre-decoder buffer.
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