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5.6
Extension for Time-Shifting Support

5.6.1
Introduction


Time shifting functionality is designed to enhance the access to live streaming sessions. A PSS client and server that support time shifting for a specific live streaming session are able to perform some or all of the following operations:

· PAUSE and resume the playout at a later point of time

· Start playout from (or seek to) a position in the stream that corresponds to a past time instant in the live streaming session

· Perform trick mode operations such as Fast and Slow Forward or Rewind. 
NOTE: the live streaming session is not necessarily offered by the same PSS server. It may e.g. be accessible as an MBMS streaming service.
5.6.2
General Description

The PSS server announces the availability of the timeshift feature and describes the current state of the time-shift buffer  in the RTSP SETUP response. The PSS server provides the current recording time and the current time-shift buffer  state with each RTSP PLAY and PAUSE response messages. The server may add timeshift information to all SET_PARAMETER and GET_PARAMETER messages.

The PSS client always maintains the valid boundaries of the timeshift buffer.  
The PSS timeshift feature supports NPT and UTC time of information.. 
PSS clients that support time shifting shall support also UTC time. The Accept-Ranges header field may be used to check for the support of UTC time. The server indicates the preferred media range format for the support of time shifting in the indication of the time shifting buffer size. PLAY requests may always use the “npt=now-“ range indication to seek to the current live transmission point. Other time shifting operations shall consistently use the same media range format that is indicated by the PSS server. 
Editor’s Node: We need to define the Accept-Range header for RTSP 1.0.
5.6.3
 Playout Range Issues

Editor’s Note: This text needs to be revised

5.6.4
Signaling Time Shifting Ranges

In the following, the PSS timeshift functionality is described using different examples.

C->S: 
PLAY rtsp://example.com/fizzle/foo RTSP/1.0


CSeq: 835

        
Session: 12345678


Range: clock=20080401T072901.1Z-
S->C: 
RTSP/1.0 200 OK

        
CSeq: 835


Range: clock=20080401T072901.1Z-

3GPP-TS-CurrentRecording-Time: 20080401T072905.1Z
  3GPP-TS-Buffer: clock=20080401T062905.1Z-20080401T072905.1Z
       
Date: 30 Mar 2008 12:40:36 GMT

The PSS client may start a PSS session already in “timeshift mode”. The 3GPP-TS-Buffer describes the current range of the timeshift buffer. The terminal is responsible for keeping track of the actual timeshift buffer boundaries.
3GPP-TS-CurrentRecording-Time: clock=20080401T072905.1Z
The PSS server provides the current recording time with the 3GPP-TS-CurrentRecording-Time. The current recording time gives the upper bound of the timeshift buffer. The PSS client cannot request playback beginning beyond the current recording time.
The PSS server describes the current fill state of the PSS timeshift buffer with the 3GPP-TS-Buffer header. The header allows different timeshift bufferings. 
3GPP-TS-Buffer: buffer-depth=3600
This header indicates a timeshift buffer of 3600sec, which is constanly filled. The timeshift buffer is progressed like a sliding window. The terminal must continuously update the upper and lower boundary of the timeshift buffer. 
3GPP-TS-Buffer: clock=20080401T062905.1Z-; buffer-depth=3600
This header indicates, that the timeshift buffer is still being established. Recording has started at the first time and progresses until a buffer-depth of 3600sec is reached. If the buffer-depth is reached, then the timeshift buffering continues in a sliding window. 

3GPP-TS-Buffer: clock=20080401T062905.1Z-20080401T072905.1Z
This header indicates two absolute times for the timeshift buffer boundary. No timeshift data is available earlier than the left boundary. The server stops with timeshift buffering if the current recording time has reached the right boundary.
3GPP-TS-Buffer: clock=20080401T062905.1Z-
This header indicates one absolute start time for the timeshift recording. The server has not given any end-time for timeshift recording. 
The ABNF syntax for the new headers is as follows:
3GPP-TS-CurrentRecording-Time=”3GPP-TS-CurrentRecording-Time:” (npt-time-indication / utc-time-indication) CRLF
npt-time-indication=”npt=” (npt-sec / npt-hhmmss)
utc-time-indication=”clock=” utc-time
3GPP-TS-Buffer = ”3GPP-TS-Buffer” (depth / interval / interval_depth) [“;” Parameter-Ext] CRLF
depth = “buffer-depth=” 1*DIGIT
interval = utc-range / npt-range
interval_depth = interval “;” depth
Parameter-Ext
=  (1*DIGIT [“.” 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 
0x7e))
utc-range, npt-range, utc-time, npt-sec, and npt-hhmmss are defined in RFC2326.
5.6.5
Timeshift buffer status updates
The GET_PARAMETER and the SET_PARAMETER methods allow the client and the server to synchronize timeshift buffer information. 

The PSS client may query the PSS server at any time for the current timeshift buffer fill states. For this procedure, the PSS Client issues the RTSP GET_PARAMETER request message with the 3GPP-TS-Buffer and/or 3GPP-TS-CurrentRecording-Time tags in the message body. The MIME Type text/parameters is used for the RTSP message body. 
The GET_PARAMETER response shall carry the 3GPP-TS-Buffer and the 3GPP-TS-CurrentRecording headers in the header fields and also in the RTSP response message body.
The server may update the current timshift information using the RTSP SET_PARAMETER method (S->C). The SET_PARAMETER request message shall carry the 3GPP-TS-Buffer and the 3GPP-TS-CurrentRecording headers in the header fields and also in the RTSP request message body. The PSS clients confirms the reception with an 200 OK RTSP response message. If the PSS client does not understand the parameters, it returns a « 451 Invalid Parameters » and  the PSS server shall not use the parameters anymore.
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