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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
Capability Handling
The PSS client may probe the PSS server for support of the time shifting functionality by using the Supported header field and the “3gpp-timeshifting” feature tag together with one of the RTSP methods as described in section 5.5.2.2.2.

Upon successful probing of the time shifting capability for the given session URL, the PSS server should signal the supported time shifting ranges in the same or following RTSP operations.

5.6.3
 Playout Range Issues

The PSS client and server that support time shifting functionality shall support the absolute time (UTC clock) range. 

If the PSS server that supports time shifting receives a PLAY request with a playout range indication of “npt=now-“, it shall reply with a Range header in absolute time format, indicating the UTC time instant that corresponds to “now” time point. 

The PSS client shall use the absolute time format for all time shifting operations.

The PSS server shall include current live streaming clock time in UTC format in the time parameter of the Range header field in all PLAY responses of time-shifted. This is necessary in order to achieve clock synchronization between PSS client and PSS server and to cope with any synchronization skew issues.

5.6.4
Signaling Time Shifting Ranges

The “Timeshifting” RTSP header field is defined to signal the supported time shifting ranges for the current session URL. The ABNF syntax for the Timeshifting header field is defined as follows:

Timeshifting =”Timeshifting:” timeshifting_indication CRLF

timeshifting_indication = (depth / period_list)

depth = [buffer_start “;”] interval

buffer_start=”start=” utc-time

interval=1*DIGIT ; in sesconds
period_list=period *(“,” period)

period=start_point “-“ end_point

start_point=utc-time  ; as defined in RFC2326

end_point=utc-time

The PSS client that wishes to operate in time shifted mode should keep track of the boundaries of the time shifting buffer as well as of its current playout position inside that buffer. 

PLAY requests for time shifted operations that indicate a range outside of the valid timeshifting boundaries shall be rejected by the PSS server with the status code 457 “Invalide Range”. 

An equivalent parameter “Timeshifting” is defined with exactly the same syntax and semantics. The “Timeshifting” parameter is to be used with the GET_PARAMETER and SET_PARAMETER methods. The Content-Type of the body of the request shall be set to “text/parameters”. 

5.6.5
Support for Trick Mode Operations

Trick mode operations are realized by using the RTSP “Scale” header field. Different scale operations are possible on the different media streams of the streaming session. The PSS server may indicate its support for the trick mode operations in the  SDP using the “X-Scale” media level attribute or by using the “scales” parameter in the GET_PARAMETER and SET_PARAMETER methods. 

A PLAY request with a “Scale” indication that is not supported on all the media streams of the streaming session may be ignored by the PSS server, which should use the closest supported scale value and it shall indicate the chosen value in the response. 

The PSS server may omit the transmission of media data for one or more media streams on which playout with the selected scale is not possible.

The “X-Scale” SDP attribute and the “scales” parameter are defined according to the following ABNF syntax:

Scale="X-Scale: " scale_value *(";" scale_value) CRLF

scales="scales: " scale-spec *("," scale-spec) CRLF

scale-spec= stream-url "=" scale *(";" scale)

scale_value=["-"] 1*DIGIT [ "." *DIGIT]

NOTE: The PSS client should take into account the used playout scale when calculating its current position in the time shifting buffer.
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