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Annex Y (informative):
Fast Start-up and Channel Switching

Y.1 Introduction
This Annex describes some methods to improve channel switching times in MBMS.  It presents means for MBMS senders and receivers to minimize delay from a channel switch and initial start up.

Y.2 Stream Bundling

Y.2.1 Introduction

Stream bundling is a method of improving channel switching times which involves protecting packets from more than one channel together.  When a switch is performed, media inside the same bundle is immediately available.  Stream Bundling can be performed on whole channels, parts of channels, or not at all.  

Note: Bundling does not improve start-up times.
Y.2.1.1 Full Bundling

When full bundling is used, more than one complete channel is bundled.  A channel switch inside the bundle does not require rebuffering and can therefore be near instantaneous.  However, full bundling requires the processing of all packets.  In other words, at a single time instant all video streams and all audio streams are received and processed.
Y.2.1.2 No Bundling

When no bundling is used, each channel is protected separately.  In a channel switch the new channel needs to be buffered for the full min-buffer-time.  At a single time instant one video stream and one audio stream is received and processed.
Y.2.1.3 Partial Bundling

Partial bundling may be used to combine some of the benefits of full bundling and no bundling.  In this case more than one parital channel is bundled.  
Partial bundling may be used to bundle only the audio part of channels.  In other words, at a single time instant one video stream and all audio streams are received.  When a switch occurs the audio is switched instantaneously as it does not need to be rebuffered.  The complexity of this case is substantially lower than full bundling and the number of channels which can be bundled given a fixed bearer bandwidth is substantially increased.  This is due to the fact that the audio uses a substantially lower percentage of the bitrate compared to video.
Y.3 Interleaving

Y.3.1 Introduction

By reordering packets inside a FEC block, one can make sure that more of the information received is decodable.  An interleaver makes use of basic media knowledge to shuffle the media data providing the decoder with higher media duration.

Y.3.2 Simple Interleaving

In order to increase the amount of media data available for correct med decoding given a random tune-in or switch time  interleaving may be used.  No additional interleaving delay is expected as the de-interleaving delay may be fully covered by the min-buffer-time.. The audio data may be concentrated towards the end of the source block. This would enable successful and early playout of audio data. Additionally, the video data is could be organized in a manner that enables decoding and display of an independent picture by placing it at the end of the source block. This would enable display of an initial picture and would avoid displaying a black screen. Reference media units may be organized in a reverse decoding order, which would increase the amount of decodable data. 
Y.3.2 Interleaving with variable timestamps 

<This section is not agreed, under consideration>

By using variable timestamps in combination with interleaving the quality of the channel switch can be increased.   
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(s) to be displayed at a later time (out of sync) but avoiding the long pause. 

The timestamp-offset field in [x] 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.  
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