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1 Introduction

A number of operators already offer Mobile TV services based on PSS [26.234] in their networks. A further step to extend the Mobile TV offerings would be the introduction of so-called Personal Video Recorders (PVR) functionality in the network. This would allow clients to watch previously recorded sessions. But, timeshifting is often regarded as an integral component of network PVR services. Timeshifting allows consumers to pause live TV session whenever they want. A Network PVR has the advantage that the phone timeshift memory does not need to be large for recording TV sessions. Further, having the timeshift buffer in the network might save radio resources. The user might skip certain buffered parts (e.g. adverrtisements).
PSS and RTSP [RFC2226] allows the control of “live” feeds and “stored” clips. The control of a network PVR can be realized by using RTSP and PSS. Also “Live” Mobile TV sessions are supported by PSS and RTSP. However, the RTSP or PSS does not support the transition between “stored” and “live” feed control. This becomes necessary, if the end-user would like to “PAUSE” an already running Mobile TV session. 
“Timeshifting of live PSS offerings” is part of the “Extending PSS and MBMS User Services for optimized Mobile TV” Work-Item. This document presents use-cases for timeshifting and proposes first requirements on the to-be-developed procedures.

2 Use-cases for “Timeshift” in PSS

We have identified a number of use-cases for Timeshifting with PSS. The prime differentiator of the use-cases is the amount of timeshift-memory (or buffer) on the server side.
2.1 “Unlimited Pausing” of a live stream

Here the assumption is, that the streaming server has always sufficient buffer. All clients can pause their live stream for an unlimited time. 

Issue: Terminals need to get play time information. The live stream is started with “npt=now-”, but a relative time to the beginning of the recording is needed for “stored” content.
2.2 “Limited Pausing” of a live stream

Streaming server may not have unlimited storage capacity. It may happen that the “maximal timeshift duration” is reached before the user continues playing the live feed.
Issue: A client<->server interaction needs to be defined. The server should indicate (somehow) the “Timeshift buffer limitation” as a server capability. If the users do not resume the playback until the timeshift buffer is full, then the server should continue with “FIFO buffering”. The buffer is emptied from the end and the new feed data is added at the beginning. The server needs to give the client the new NPT information in the PLAY repsonse.
2.3 “Pausing” and “seeking”
For efficiency reasons, the server may share the timeshift memory among users. The server may even share the timeshift memory with the PVR function (If the server anyhow records the live feed for later usage, the server may even use the single recorded stream. In such a case, the client transits from “live” session control to “stored” session control. In such a case, the client may seek even back to the start of the program, even if the user has started timeshifting at a later point in time.
Issue: The user may not only do a rewind, but also a fast forward. If the terminal reaches the beginning, then the server should change into the “live” stream mode again. The server could indicate this by sending NPT=now- in the PLAY response.

2.4 Broadcast to Unicast Channel Switching

We have seen this use-case during previous meetings. If a session switches from broadcast to unicast transmission, timeshifting would be a good solution to make the switch seamless for the end-user. The session would use Timeshifting independently from the user.
3 Conclusion and Proposal
We propose to first agree on a set of use-cases to be supported. The agreed use-cases, working assumptions and requirements can be captured in a permanend tdoc, which is updated during every meeting by the PSM group.

Further we propose, that the following requirement on the final “Timeshift enabler”.
· The timeshift enabler shall support change between “Live” play timeline and “Stored” play timeline 

· The timeshift enabler shall support limited server “Timeshift buffer”. 

· The timeshift enabler shall support of “seeking” in the buffered range

· The timeshift enabler should be used efficently with MBMS User Services







































