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Introduction

As shown in S4-080190, more information from a FEC block can be used when tuning in by interleaving packets.  This is due to the nature of P-frames in video – some frames are useless without the frames they refer to.
The problem with simply reordering packets (i.e. moving the IDR frame(s) towards the end of the FEC block) is that the tune-in delay is moved from before the tune-in a little further in.


[image: image3.bmp]
Figure1: Example tune-in when interleaving is used.

As shown in Figure 1, a delay later in the stream is caused by interleaving.  The frame in packet 2 is shown until packet 9 (from the next FEC block) is received.  
Proposal   

We propose to allow some type of variable timestamps for packets during tune-in.  Basically, a frame need not be displayed with the same timestamp during tune-in as for normal decoding.  This allows, for example, the IDR frame mentioned in figure 1 to be displayed at a later time (out of sync) but avoiding the long pause.  This is especially relevant as frames close to each other temporally are typically similar.
A method of signaling this is by using the general RTP header extension mechanism defined in [1].  
A possible solution is presented below:

A timestamp-offset field in the RTP header extension is used to signal a timestamp offset for the received frames in the FEC block.  The timestamp offsets may be placed in RTP packets and is specific to a certain media.  In other words, the video will use the alternative timestamps during tune-in but not the audio.  RTP packets that do not contain a timestamps offset have the implicit offset 0.  

The smallest offset received (including the implicit zero) for a specific media in the tune-in FEC block is the offset used for all units of that media.  Typically, elements towards the start of the block will have an offset of zero (as tune-in occurred at the beginning of the block and no offset is needed) and elements towards the end of the block will have a large offset.  

[image: image2]
Figure 2: Example tune-in using timestamp offsets.
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Seen at the decoder
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Frames 1 and 2 are displayed as if they had timestamps 7 and 8
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