Page 1



3GPP TSG-SA4 Meeting #52
(
 S4-090037
Paris, France, 26-30 January 2009
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	26.234
	CR
	0129
	(

rev
	-
	(

Current version:
	8.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	PSS Timeshift Corrections

	
	

	Source to WG:
(

	Telefon AB LM Ericsson

	Source to TSG:
(

	S4

	
	

	Work item code:
(

	PSS_MBMS_OMTV
	
	Date: (

	19/01/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	The definition of the timeshift buffer is not precise enough. Certain parts of the specification text are inconsistent and need clarification. The used MIME type “text/parameters” is not defined by IETF.

	
	

	Summary of change:
(

	The ranges of the timeshift buffer are properly described and defined. New service scenarios should help to clarify the operation. The MIME type for the SET and GET _PARAMETER messages is corrected.

	
	

	Consequences if 
(

not approved:
	PSS Timeshift feature cannot be implemented because unclear definitions

	
	

	Clauses affected:
(

	5.6, 5.7, Annex O.

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


5.6
Extension for Time-Shifting Support

5.6.1
Introduction

Time shifting functionality is designed to enhance the access to live streaming sessions. For this reason, the PSS server maintains a time-shift buffer for each live feed. The server side timeshift buffer allows the PSS client to pause live sessions and even navigate (rewind, fast forward) in the offered time-shift buffer range. A timeshift supporting PSS client, which is connected to a timeshift supporting PSS server is able to perform some or all of the following operations on timeshifted streaming sessions:

· Pause and resume the playout at a later point in 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 operations such as Fast and Slow Forward or Rewind (i.e. Trick Mode). 

NOTE: the live streaming feed is not necessarily offered by the same PSS server as the time-shifted session. For example, the PSS server may be handling time-shifting services for a live feed accessible as an MBMS streaming service.

5.6.2
General Description

The PSS timeshift functionality requires the availability of one or more timeshift buffers on the server side. The size of the timeshift buffer is determined by the server. This specification does not limit the size of the timeshift buffer. 

The timeshift buffer is defined by an upper and a lower range. New live data is added at the upper range to the timeshift buffer. If the timeshift buffer progresses as sliding window, then the server removes and discards data from the lower range of the timeshift buffer. The upper range of the timeshift buffer is also referred to as current recording time.

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 ramges with each RTSP PLAY and PAUSE response messages. The server may report updated timeshift buffer ranges throughout the session via SET_PARAMETER messages and the client may request this information via GET_PARAMETER requests.
In the following, two PSS timeshift use-cases are described to clarify the operations of PSS timeshift. 

Usecase A: A user starts a live session using “range: npt=now-“. The user enters timeshift operation at a later point by pressing “pause”. The PSS client stores the value of the “current recording time” header, which is received with the pause response message to resume the session. The PSS client is aware about the server side timeshift buffer ranges. 

Usecase B: A user may directly start a live session in a timeshift operation, for instance when changing from broadcast reception of the same content to PSS. The PSS client may use absolute time representation (clock) to continue consuming the content at the same media position.

5.6.2a 
Extensions to RTSP 1.0
At least one PSS timeshift buffer is provided by the PSS server for at least one live stream. The PSS server may also provide individual timeshift buffers per RTSP session. The PSS server announces the availability of the timeshift feature and describes the current ranges of the time-shift buffer in the RTSP SETUP response.
The PSS client should always calculate current valid boundaries of the timeshift buffer.  

The PSS timeshift feature may be used with either NPT or UTC time ranges. PSS clients that support time shifting shall support also UTC time in addition to NPT.
If the PSS server supports PSS timeshifting as defined in this section, then the new RTSP headers 3GPP-TS-CurrentRecording-Time and 3GPP-TS-Buffer shall be present in all server to client messages. 

The Accept-Ranges header field may be used to check for the support of UTC time. The PSS server indicates the preferred media range format for time shifting in the 3GPP-TS-CurrentRecording-Time and 3GPP-TS-Buffer headers in the PLAY response. PLAY requests may contain the “npt=now-” range indication to seek to the upper range of the time shift buffer. Other time shifting operations shall consistently use the same media range format that is indicated by the PSS server. 

5.6.3
Accept-Ranges

The Accept-Ranges request and response-header field allows indication of the format supported in the Range header.  The PSS client shall include the header in SETUP requests to indicate which formats it supports in PLAY and PAUSE responses and REDIRECT requests.  The server shall include the header in the SETUP response and in any error response caused by an unaccepted range format, to indicate the formats supported for the resource indicated by the request URI.

This header has the following ABNF syntax:
Accept-Ranges          =  "Accept-Ranges" HCOLON  acceptable-ranges CRLF
acceptable-ranges    =  range-unit *(COMMA range-unit)

range-unit = "npt" / "utc"  
5.6.4
Signalling Time Shifting Ranges

In order to allow the PSS server to provide the PSS client with the current ranges of the time shift buffer, two new RTSP headers are defined. 

The PSS client may start a PSS session already in “timeshift mode”. 

The PSS server provides the upper bound of the timeshift buffer with the “3GPP-TS-CurrentRecording-Time” header. The PSS client should not request playback beginning beyond the current recording time (i.e. no future playback times). If a PSS server receives a PLAY request outside of the time shift buffer range, the PSS server should handle the request as a request for the close buffer range and report the adapted range within the 200 OK response code. 
The PSS server describes the current available range for PSS time shifting with the “3GPP-TS-Buffer” header. This header may use one of three descriptive formats, depending on the current state of the time-shift buffer. The client is responsible for keeping track of the available timeshift buffer boundaries.

The “buffer-depth” parameter indicates the depth of the timeshift buffer in seconds. When this format is indicated, the timeshift buffer is constantly filled to the specified depth; the timeshift buffer is progressed as a sliding window. The PSS client calculates together with the information from the “3GPP-TS-CurrentRecording-Time” header the lower and upper range of the timeshift buffer. The PSS client shall continuously update the upper and lower boundary of the timeshift buffer. 
The “interval” parameter can either indicate a closed range (two value) or an open range (one value) indicating absolute times for the timeshift buffer ranges. No timeshift data is available earlier than the left range value of the 3GPP-TS-Buffer parameter and, if the upper range is present, time shifting is not available beyond that time. If this value indicates an open range (one absolute start time for the timeshift recording), then the PSS server has not given any end-time for timeshift recording. 

When both parameters are present, this indicates that the timeshift buffer is still being established. Recording has started at the lower bound of the interval and will progress until the specified depth is reached. Once the buffer depth is reached, then the timeshift buffering continues in a sliding window as described above and the PSS server uses the buffer header parameter for timeshift buffer reporting. 
The ABNF syntax for the new headers is as follows:

3GPP-TS-CurrentRecording-Time=“3GPP-TS-CurrentRecording-Time” COLON (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” COLON (depth / interval / interval_depth) [SEMIParameter-Ext] CRLF

depth = “buffer-depth=” 1*DIGIT

interval = utc-range / npt-range

interval_depth = interval SEMI depth

Parameter-Ext =  (1*DIGIT [“.” 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 0x7e))
COLON  =  < as defined in clause 5.5.4.2 >

SEMI     =  SWS ";" SWS ; semicolon; 

SWS      = < as defined in clause 5.5.4.2>
Note: utc-range, npt-range, utc-time, npt-sec, and npt-hhmmss are defined in [5]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 client shall confirm the reception with a “200 OK” RTSP response message or, if it client does not understand the parameters, it shall return “451 Invalid Parameters” and the PSS server shall not attempt further updates.
5.7
Support for Trick Mode Operations

PSS client and server may support trick mode operations such as fast/slow forward and rewind. The level of scale support may also depend on the selected streaming content. 

A PSS Client may use the “play.scale” feature tag to query for support of scaled playout. 

If the server supports the scale value requested, and the content is capable of the scale value requested, the server shall serve the scaled stream to the client. If the server does not support the scale value requested or the content does not support the scale value requested then the server shall decide what level of scaled playout to serve to the client.When trick mode operations are supported, the “Scale” header field of RTSP [5] shall be used for requesting trick mode operations. 

Streaming with a scale value other than 1 should not change the streaming bitrate of the corresponding media stream.

The PSS Client is made aware of the scale values supported for the content via the “X-Scale” media level attribute, or by using the “scales” parameter in the GET_PARAMETER and SET_PARAMETER. The “scales” parameter takes precedence in the case of conficting values.The PSS server may temporarily omit the transmission of media data for one or more media streams on which playout with the selected scale is not possible. For example, this may mean that the video is scaled at a rate of 2, but the audio is omitted for the duration of the scaled playout as it is unable to be scaled.

A PLAY request with a “Scale” indication that is not supported by any of the media streams of the streaming session may be ignored by the PSS server. The PSS server should use the closest supported scale value instead and it shall indicate the chosen value in the response, unless the selected scale value is 1. 

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

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

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

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

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

When timeshifting is used, the following applies:

-
in the case that the PSS Client knows that, due to the PSS Server’s buffer, a particular request for scaled playback is impossible to complete, the PSS Client shall not request this scale value.

-
in the case that the PSS Server is providing scaled playback and a buffer limit is reached, the PSS Server shall return the scale value of the stream to 1.

-
the PSS client should take into account the playout scale when calculating its current position in the time shifting buffer, and take the time shifting buffer into account when requesting a playout scale.

*** Next Chenges ***

Annex O (informative):
Examples for PSS Timeshift
In the following, the PSS timeshift functionality is described using different examples.

In the following an example is given which assumes a PSS client to start the live session consumption in timeshift mode. This may happen, when changing from MBMS reception to PSS reception. Note the PSS client uses the wallclock time from the MBMS stream to start the PSS session. 
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: clock=20080401T072905.1Z

  3GPP-TS-Buffer: clock=20080401T062905.1Z-20080401T072905.1Z

The timeshift buffer in the example above is described by a closed ranged. The timeshift buffer is not progressing as sliding window.

In the following, the use of the 3GPP-TS-Buffer RTSP header is clarified. The “client -> server” request messages left are not shown in these examples.

The server is maintaining a constant 3600 second buffer in the following example. The current time of the live session (at the time of response generation) is as specified in the CurrentRecording-Time.

S->C: 
RTSP/1.0 200 OK





CSeq: 835
3GPP-TS-CurrentRecording-Time: clock=20080401T072905.1Z




3GPP-TS-Buffer: buffer-depth=3600

The timeshift buffer is still being established and will progress as sliding window in the following example.
S->C: 
RTSP/1.0 200 OK





CSeq: 835
3GPP-TS-CurrentRecording-Time: clock=20080401T072905.1Z




3GPP-TS-Buffer: clock=20080401T062905.1Z-; buffer-depth=3600

Recording has started at 06:29:05.1, 1 April 2008 and will progress until a buffer-depth of 3600 seconds is reached; once 3600 seconds is reached then the timeshift buffering progresses in a sliding window. Once the PSS timeshift buffer is fully established, the PSS server should only give the “buffer-depth” parameter with the 3GPP-TS-Buffer header.
The following example shows a static timeshift buffer. The buffer only contains information between the given closed range.
S->C: 
RTSP/1.0 200 OK





CSeq: 835
3GPP-TS-CurrentRecording-Time: clock=20080401T072905.1Z




3GPP-TS-Buffer: clock=20080401T062905.1Z-20080401T072905.1Z

Time shifting is available between the times specified (06:29:05.1 and 07:29:05.1, 1 April 2008). For example, this may be a recording of an earlier broadcast.

An open timeshift buffer range range is used in the following example 
S->C: 
RTSP/1.0 200 OK





CSeq: 835
3GPP-TS-CurrentRecording-Time: clock=20080401T072905.1Z




3GPP-TS-Buffer: clock=20080401T062905.1Z-

Time shifting is available indefinitely, beginning from 06:29:05.1. For example, this may be a live event in progress which is being recorded in its entirety for time-shifting purposes.
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