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1 Introduction

During the SA4 meeting #48, a definition of time shifting has been agreed [1]. Three different use cases are considered for the time shifting functionality:
1. Pausing of a live session and rewinding

2. Handover from broadcast to unicast

3. Delayed consumption of a live service (the user starts with time-shifted consumption)

In a live streaming session and depending on the current playout time point, different playout operations are possible. The following figure summarizes the different operations, mapped on the playout timeline.
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Appropriate signaling should be defined, in order to inform the PSS client about the level of support of time shifting. This would enable the PSS client to adjust its behavior and to offer correct play-out options to the user. 
2 Proposal

We propose to introduce the signaling for the support of time shifting to PSS. The PSS server uses this signaling to inform the PSS receiver about possible play-out options for the current live session. 

A primordial step in the introduction of the time shifting functionality consists of a clear and proper definition of the time line of a live streaming session. RTSP defines an NPT value “now”, which is used to express the current live transmission point. However, this is not sufficient for addressing the needs of the time shifting functionality. The server and receiver should be able to indicate any time point in the time line of the live transmission. Two different options are possible:

1. An indication of a time offset, which is relative to “now”. This has the drawback that it is moving (as it is relative to the “now” time point) and it would also require introduction of new range format in the Range header field of RTSP.

2. An indication of clock time in the UTC time format. This uses absolute time indications and avoids the introduction of a new range format in RTSP. However, a mapping between the actual live transmission time-point “now” and the UTC time.

Due to the fact that relative time indications may not be sufficient to cover all use cases and would also need an introduction of a new range format, we propose the usage of the second option. The UTC time format is also used in MBMS Rel-7 to cover the handover use case from MBMS to PSS.
We also propose flexible signaling of the supported time shifting for a specific live session. It should allow the following:
1. Signaling the size of the time shifting buffer in time units. This allows the receiver to identify the boundary for time shifting operations, which starts at the buffer size time units before the actual transmission time point “now”. 
2. Signaling time periods in the time line, where time shifting is supported. This is especially important in case time shifting is supported over non-contiguous time periods. The time periods are signaled as intervals using UTC time.
This signaling can be performed using existing RTSP methods such as DESCRIBE, PLAY, OPTIONS, SET_PARAMETER, and GET_PARAMETER. The latter 3 methods may be initiated by the PSS server to inform the client about changes in the time shifting support. 
Additionally, signaling in the SDP may also be possible. However, it has the issue that the SDP may not originate from the PSS server that will serve the PSS client at the session start.
3 Conclusion

In this contribution, we propose the definition of live streaming time line that is based on UTC time. We also propose the definition of a flexible signalling of the supported time shifting periods using the existing RTSP methods. This would enable the PSS client to perform time shifting operations correctly.
4 Reference
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