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Attached is the proposed CR 26.234-33 revision 1, which is the result of the discussion on input document S4-020551 at the SA4#23 meeting. The revision 1 is based on the original CR 26.234-33 proposal as in S4-020414. The revised CR was presented and reviewed at SA4#23 PSM AHG meeting. Comments are solicited for this proposed CR for discussion and approval at SA4#24.

The following explanation was presented as rationale and background information supporting the revised CR:

1 Pre-decoder buffer model (Annex G of 26.234)

· In the figures unlimited decoder speed is assumed, which is a simplification of the 3GPP TS 26.234 Annex G model and is not compliant to it. It is used only for simplicity in the demonstration of the rationale for the CR.

· Signalled parameters from server to client are:

· L: initial pre-decoder buffering delay

· Bmax: pre-decoder buffer size
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2 Meaning of pre-decoder buffering parameters

· In theory (i.e. the spec)

· the server to client signalled pre-decoder buffer parameters should include only the buffering required for compensating for the difference of playout rate and transmission rate that is "built into the bitstream" (I.e. the hinted schedule prepared during encoding time).

· This corresponds to the intention of the 3GPP TS 26.234 Annex G design to replace the MPEG-4 VBV and H.263 HRD buffer models.

· In practice 

· these parameters can include "extra" buffering that the server reserves for its dynamic rate adaptation during serving time.

· the client usually applies looser buffer constraints than recommended by the server

3 Real receiver buffer

· It is assumed that the packet transfer delay variation and server transmission schedule variation compensating buffers in the streaming client are implemented in the same buffer as the video pre-decoder buffer (3GPP TS 26.234 Annex G).

· This single video receiver buffer is filled by the network and is emptied according to the Annex G model by the video decoder. 

· It is the intention of the CR to allow signalling of the following parameters from the client to the server:

· Lsignaled: initial decoder buffering delay

· Bmax_signaled: decoder buffer size
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4 Client buffer size related issues

· It is agreed that the buffer size limitation at the client can be strict (i.e. limited memory in the mobile).

· The client can signal its actual buffer size, but in practice it would signal less than the actual size, in order to reserve some buffer space for its own purpose (e.g. for some form of playout rate modification that is transparent to the server).

· The buffer size what the client signals to the server, it allows the server to use to the limits.

· Signalling is optional, thus if the client wants to keep the buffer for itself it doesn't signal anything.

5 Pre-roll time related issues

· The client usually reserves some delay for network jitter compensation (I.e. uses longer initial buffering delay), and this is not known by the server. The amount of this, for example, could be derived from the granted "transfer delay" QoS parameter by the network.

· The client can also pre-roll longer into the buffer size that it'll let the server use.

· When the actual pre-roll time within the server usable buffer is not known by the server, there will be a mismatch between the actual and server assumed buffer level within the server usable buffer.

· The mismatch can lead to overflow/underflow of the server usable buffer, which may or may not lead to actual receiver buffer overflow/underflow depending on how much buffer size the client has reserved for itself.
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