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Introduction

A number of documents have been presented in the area of fast channel switching using interleaving.  In SA4#48 it was shown in [1] how interleaving inside a FEC block can increase the amount of usable data.  In SA4#49 it was shown in [2] how interleaving, combined with variable timestamps could improve channel switching times.  This document is a summary and continuation of [2].

Background
By simply reordering packets inside a FEC block, one can make sure all packets received after a tune-in are usable.  The problem is that large gaps can appear in the media time, see Figure 1.


[image: image3.bmp] Figure 1: Behavior seen when simple reordering is used.
By using timestamp offsets one can get rid of these gaps.  One gives packets in the block a display timestamp depending on when they tune in.


[image: image2]
Figure 2: Example tune-in using timestamp offsets.

We propose to allow 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 often similar.
A timestamp-offset field 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 timestamp 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.  

The method of signaling this is by using the general RTP header extension mechanism defined in [1].  In this way, clients that do not understand the field are still fully capable of decoding the stream, simply without the fast tune-in.

Proposal
We propose to add support for the general RTP header extension as defined in [1].

We define a variable timestamp extension element.  It is a 32 bit field with the first byte being the extension element header, i.e. the ID and len fields.  The remaining 3 bytes are the timestamp offset measured in the same frequency as the RTP timestamp.
The extension element is defined by the uri http://www.3gpp.org/2008/VariableTimestamps

The changes can be found in S4-080506.
Finally we propose to add an informative description of the abovementioned channel switching method to 26.346.
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