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Introduction

This document presents a method of fast channel switching in MBMS using stream bundling.
Background
When Forward Error Correction (FEC) is used, the factor that effects channel switching time the most is min-buffer-time, i.e. the time one must buffer to ensure FEC repair can be performed.  Due to the nature of errors in MBMS (i.e. bursty errors) the length of FEC blocks need to be long to make the FEC efficient.  This results in a large delay during the buffering period.
Stream bundling is a way of getting rid of this initial buffering during a channel switch that also gives more efficient FEC.  Basically all available media is bundled together.  This would however require that the terminal would need to process all streams simultaneously, obviously increasing the terminal requirements significantly.
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Figure 1: As the source blocks cover all three channels a channel switch can be performed instantaneously - but all packets from all channels must be processed by the receiver.
Example solution
The audio part of the channels may be bundled and protected together enabling an instant switch between audio streams.  The video parts of the channels are not bundled.  In other words, at a single time instant one video stream and all (or a number of) audio streams are received.
When a switch occurs the audio can be played directly because the audio channels are simultaneously received.  The video is then displayed when buffering is complete.

This increases the user experience as the audio can be played out almost instantaneously after a switch without requiring any changes to playback speed, etc.  
The playout delay of the other media is dependant on its FEC block size.  For example if no FEC is applied to the video, the complete channel switch is instantaneous.  If FEC is applied to the video, the audio will be played out instantaneously after a switch and the video will be played out after the FEC block size.


[image: image2]
Figure 2: As the source blocks cover only the audio of the three channels, a channel switch can be performed instantaneously for the audio.  The user experience is still good, but the amount of packets needed to be processed by the receiver is reduced drastically.

Proposal
As proposed in S4-080505 a new section should be added to TS 26.346 describing methods enabling fast channel switching.  In this section a description of the abovementioned method should be added.
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