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Use case and benefit of applying scalable video technique for efficient UE Power Saving and Fast Stream Switching is described in section 5.1.2. A solution to achieve Fast Stream Switching was discussed in S4-090400, S4-100040 and discussed in the past SA4 meetings. This P-CR revisits the solution and proposes a simple solution for fast MBMS TV service switching.
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6.1.2.4
Fast Stream Switching in MBMS

In this section, a solution integration approach for fast MBMS stream switching is presented. 

In TS 22.246 section 5.1, it is stated that “The MBMS service shall add no more than 1 second when switching between different TV streams to any delay introduced with regards to the coding of the TV stream. It shall be possible for an operator to configure the MBMS Television service so that the typical switching time, from the end user's perspective, does not exceed 2 seconds.” 

In order to comply with the stringent latency requirement, a solution, as depicted in Figure 1x, is proposed that a bundle of base streams is used for instant decoding of low resolution video while high resolution video is being switched. 

In figure 1x, it is assumed the content providers of MBMS TV service support scalable video. The MBMS server (e.g. BMSC) separates base layer streams from the received video streams and collects them into a bundle of base streams (i.e. preview stream). The preview stream and enhancement streams are transmitted in distinct MBMS bearers. Baseline UEs are able to decode low quality video using the preview stream, while advanced type UEs receive both the preview stream and the enhancement stream, and decode the high quality video as following description.

In the initial service start-up phase, the advanced type UEs receive the preview data and buffer them for sufficient period of time that can exceed the latency for performing stream switching. This stream switching latency usually includes the period for buffering, de-interleaving, FEC recovery and decoding the high quality video, etc. When the sufficient amount of preview data is stored, the advanced type UE starts to receive enhancement data, and extracts base layer data from the preview buffer, and decodes the scalable video. Old preview data is disposed as new preview data is buffered. 

When the user requests MBMS stream switching, the UE retrieves the base data of the requested TV stream from the buffered preview data and decodes low quality video instantly. While the low quality video is being played, the UE performs stream switching to receive the enhancement data stream. High quality video is recovered soon after the enhancement stream switching is completed. As a result, the user does not experience latency for stream switching except the initial decoding delay of low quality video. 
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Figure 1x  Fast MBMS Stream Switching using Scalable Video

It is note that the similar feature of fast stream switching may also be achieved using simulcast of H.264/AVC. However in this case, redundant preview stream of low quality video must be generated additionally by MBMS server, or additional preview streams needs to be supplied by content providers. It will also waste more radio resources compared to the proposed method using scalable video. 

*************  End of 1st Change ******************
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