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1 Introduction

At the last SA4 meeting, the requirements for timeshifting of live PSS offerings were discussed and agreed in the permanent document S4-080252. According to the document, timeshifting would be a good solution to make the switch from broadcast to unicast transmission seamless for the end-user. However, a lag between the MBMS content and PSS timeshifted content would also be introduced. This document discusses a possible optimized solution to cover the lag after the switch.

2 Discussion
2.1 Issues
According to the document S4-080252, using timeshifting independently would make the switch from broadcast to unicast seamless without any user awareness. However, using timeshifting in the switch would be inevitably associated with a lag between the MBMS content and PSS timeshifted content, which will cause the following two issues. 
1) The PSS timeshifted content is later than the MBMS “live” content, which may lead to some real-time service failure, such as game and voting services. 
2) When switching back to MBMS, timeshifted content that has not been played yet will be lost. 
2.2 Solution
For solving the content lag between the MBMS stream and the PPS timeshift stream, the PSS timeshift stream should be fast forwarded to catch the “live” point independently from the user. Moreover, the PSS stream should be played at normal scale right after the “live” point is reached.
2.2.1 Cover the lag
In order to guarantee service continuity during the switch, client should switch to PSS timeshifted content first, starting at the “pause” point of the MBMS content before the switch. Then, with a proper fast rate of the PSS timeshifted content, the “live” point of the PSS stream should be reached without affecting user experience significantly.

In order to cover the lag, which equals the time consumed in the switch process, client may request PSS server to fast forward the timeshifted content within a period of time (e.g. 20 seconds) at a certain scale (e.g. 1.4) to catch the “live” point of PSS stream.
For example, when the lag to be covered is 4.8 seconds, it will take 12 seconds to fast forward the PSS timeshifted content to catch the “live” point using scale of 1.4.
C－>S: PLAY rtsp://example.com/fizzle/foo RTSP/1.0

       CSeq: 260

       Session:12345678

       Range: clock=20080617T163210.2Z-    

       Scale: 1.4

       Date: Tue, 17 Jun 2008 8:32:15 GMT

S－>C: RTSP/1.0 200 OK

       CSeq: 260

       Session: 12345678

       Range: clock=20080617T163210.2Z-
       Scale: 1.4
       RTP-Info: ......
       Date: Tue, 17 Jun 2008 8:32:15 GMT
2.2.2 Catch “live” point
The PSS stream should be played at normal scale right after the “live” point is reached using fast forward of the PSS timeshifted content. Before reaching the “live” point, server needs to notify client to change the scale to 1.0. According to draft-ietf-mmusic-rfc2326bis-18.txt, PLAY-NOTIFY command could be used for such a scale change event.

S->C: PLAY_NOTIFY rtsp://example.com/fizzle/foo RTSP/2.0

      Date: Tue, 17 Jun 2008 8:32:26 GMT

      CSeq: 261

      Notify-Reason: scale-change

      Session: 12345678

      Range: clock=20080617T163227Z-
      Scale: 1

      RTP-Info: ......
C->S: RTSP/2.0 200 OK

      CSeq: 261
3 Conclusion
It is proposed to discuss and agree the above proposed solution as basic of further work.
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