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1 Introduction

In [1], we agreed to introduce support for time shifting functionality. Different playout operations can place the session in time-shifted mode. When in time shifted mode or when playing recorded content, different trick mode operations are possible at the receiver. Those are:

1. Pause
2. Seek

3. Fast/Slow forward

4. Fast/Slow rewind

The Pause and the Seek operations are straightforward and are fully supported by RTSP [2] and PSS [3]. However, the behavior in case of live sessions needs further specifications. Rules have to be defined to ensure correct client and server behavior (e.g. Seek outside the time shifting boundaries are not allowed).

Support for fast/slow forward/rewind trick mode operations is more challenging. RTSP 1.0 has a built in support for PLAY requests at different scales using the Scale header field. The Scale header field allows for extreme flexibility in requesting the trick mode operation. However, it is likely that the PSS server does support only a limited set of trick mode options. This depends on the processing and transcoding capabilities of the PSS server as well as on the media streams themselves. 

A simple PSS server may not be able to support transcoding at all. The media streams may also have limited support for trick modes. The following PSS server trick mode support may then be available:
	
	Video Stream
	Audio Stream

	Fast forward
	Skip non-reference pictures or jump between random access points. The PSS server must make sure that the transmitted sub-stream is decodable at the PSS client.
	No support at all. Alternatively audio samples may be skipped

	Slow forward
	PSS server increases the time interval between the transmission of consecutive pictures.
	No support at all.

	Rewind
	The PSS server sends random access points only. This will ensure that the transmitted video stream is decodable.
	No support at all


More advanced PSS servers may have better support for trick mode operations. As a result, the PSS client is not able to reflect the correct trick mode operations to the receiver. 

2 Proposal

We propose the introduction of trick mode support signaling. This signaling should allow the PSS client to behave correctly with trick mode operations and avoids error cases when communicating with the PSS server. It also allows accurate playout options offered to the user. 
The trick mode support signaling for a specific presentation should contain the following information:

· Allowed Scale values for the playout. A set of possible Scale values that can be applied on the presentation or media streams
· The media streams on which the trick mode operations are supported. 

This could be realized by signaling for each media stream the set of Scale values that are applicable. This signaling may be performed using the RTSP methods, e.g. SETUP, PLAY, DESCRIBE, OPTIONS, SET_PARAMETER, or GET_PARAMETER. Alternatively, it can be performed in the SDP. 

Furthermore, the option of updating the allowed Scale operations should be specified. This is e.g. necessary when a streaming session changes the mode from time shifted to live. In the live mode, forward operations are not allowed anymore. It should also be possible for the client to predict changes to the allowed trick mode operations based on the information it receives from the PSS server about the session.

Finally, we propose to study the interactions between trick mode operations and the rate adaptation algorithm. This should not result in modifications to existing rate adaptation algorithms but rather in recommendations to the PSS server for correct handling of trick mode operations.
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