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************** First Modification **************

5.5 Extension for Fast Content Switching and Start-up
5.6 5.5.1
Introduction
Editor’s note: This draft CR implements the agreements from the PSM adhoc meeting as captured in S4-AHP322. 
Discrepancies are not intended (yet).
5.7 5.5.2
Extensions to RTSP 1.0
5.8 5.5.2.1
Introduction
5.9 Editor’s note: The content of this clause is ffs 
5.10 5.5.2.2
Capability Handling
5.5.2.2.1
Introduction

Editor’s note: Workin Assumption: PSS Clients shall support the “supported” header to query Rel-7 PSS features (from RTSP 2.0).
5.11 Editor’s note: Workin Assumption: PSS Servers shall support the “supported” header to offer Rel-7 PSS features (from RTSP 2.0).
Editor’s note: Workin Assumption: The PSS clients shall probe the server as early as possible in the communication but at latest when using the desired release 7 feature.
PSS clients need to determine the PSS server capabilities to ensure smooth operations. The procedure defined here allows a PSS client to probe the server capabilities piggybacked with other client server transactions. 
The Supported header field enumerates all the extensions supported by the client or server using feature tags. The header carries the extensions supported by the message sending entity. The Supported header may be included in any request. When present in a request, the receiver shall respond with its corresponding Supported header.

Note, also in 4xx and 5xx responses is the supported header included.

5.5.2.2.2
Feature Tags

Feature-tags are unique identifiers used to designate features in RTSP. These tags are used in Require and Supported header fields.

5.5.2.2.3
Definition of the “Supported” header field
5.12 Editor’s Note: This clause contains a formal definition of the “Supported” Header field and also in which methods it can be used. 
5.13 5.5.2.3
SSRC RTP-info
5.14 Editor’s note: Workin Assumption: PSS Clients shall understand the SSRC response in the RTP-info header (from RTSP 2.0).
5.15 5.5.2.4
“Switch-Stream” RTSP Header Field
The “Switch-Stream” header field may be used in an RTSP Play request or an an RTSP Play response message.  It is used to describe the replacement of media streams after a content switch.
The “Switch-Stream” header syntax in ABNF is as follows:

switch-Stream
= “Switch-Stream” HCOLON switch-spec *(COMMA switch-spec) CRLF

switch-spec
= old-stream SEMI new-stream *(SEMI payload-switch)

old-stream
= stream-url <media control URI>
new-stream
= stream-url <media control URI>
5.16 Editor’s note: An example would be good
5.17 5.5.2
Start-up
In order to improve start up times, a client may pipeline all necessary SETUP requests and the PLAY request. This allows streaming to begin with a single RTSP round trip if the client already has the SDP (or other adequate content description), or two round trips if it needs to first perform a DESCRIBE in order to receive the necessary information. 
If the client uses RTSP DESCRIBE to fetch the SDP from the server, then the client shall probe the server capabilities as described in clause 5.5.2.2 using the feature-tag value “3gpp-pipelined-startup” TBD tag.

The client should add the RTSP Require header to all pipelined RTSP SETUP request with the value “3gpp-pipelined-startup” TBD. Note, the first RTSP SETUP request should not use a “Require” header. 
Since the session does not yet exist when these pipelined messages are sent, a request header is defined which allows the client to inform the server that these messages are to be carried on the same session once it is created. Clients wishing to use pipelined startup must implement the Pipelined Requests header.
Pipe-Hdr = "PipeLined-Requests" HCOLON startup-id
startup-id  = 1*DIGIT
The client should monitor whether the server behaves as declared.
A client unique “startup-id” is required until the client receives the session ID. The way this “startup-id” is generated is TBD (e.g. randomly). The “startup-id” is unique for a particular TCP connection.

5.18 5.5.3
Fast Content Switching 
5.19 5.5.3.1
Introduction
Editor’s note: The content of this clause is ffs
5.5.3.2
Overloading RTSP 1.0 Play Method

The possibility to replace a current PLAY request with a new one replaces two RTSP 1.0 functions:

· The queued play functionality described in RFC 2326 [25] is removed and multiple ranges can be used to achieve a similar functionality.

5.20 An example of using PLAY request to change the behavior, if a server has received requests to play ranges 10 to 15 and then 13 to 20 (that is, overlapping ranges), a PLAY request 4 seconds after the first would take effect while the server plays the first range.  Thus changing the behavior to continue to play to 25 seconds, i.e.  the played range equal play with range: npt=10-25. If the second PLAY request would arrive after the second range in the first range was playing, then the equivalent request would be play with range:npt=10-15,npt=13-25.
5.21 Editor’s note: The general behaviour of Release 7 servers when communicating with a Release 7 client shall be to replace current PLAY methods with the new one as defined in RTSP2.0.
5.22 Editor’s note:  Did we make the “Overloaded RTSP 1.0 Play Method MANDATORY for PSS Rel 7 servers?
5.5.3.4
Switching to new content (with known SDP)
This clause defines all necessary PSS client and PSS server feature for fast content switching where the UE already has the SDP for the new content locally available. The UE may have fetched the SDP file using RTSP DESCRIBE or HTTP GET or in any other method. This PSS-feature reduces the switching to a new content channels to a signle client-server interaction. 
When the PSS client wants to use the here defined PSS feature, the client shall add the feature-tag “3gpp-play-switch” (name TBD) to the “Supported” or “Require” RTSP header field. The “Supported”header is defined in clause 5.5.2.2. The server shall use the overloaded Play Method as defined in 5.5.3.2 when the client requests this feature. Thus, the server replaces the current RTSP Play request by the new request resulting in a switch of streamed content. 
When the PSS client wants to change to the content of the RTSP session, the PSS client sends a PLAY request with the aggregated control URI of the new content to the PSS server. Note, the aggregated control URI is defined in the SDP file by the session level “a=control:” attribute. 
The PSS client adds the media control URIs of the current streams and their replacement in the “Switch-Stream” header field to the RTSP PLAY method request.  The “Switch-Stream” header field is defined in 5.5.2.4.
5.5.3.5
Switching to new content (without SDP)
Prior to reception of an SDP (or other adequate content description), the client is unable to specify the streams to which it wishes to subscribe. In order to initiate a content switch within a single RTSP round trip, the client may perform an extended PLAY request to initiate a switch via content URL without specifying individual streams. This allows the client to request that the server return the SDP, initiate a new session, setup all relevant streams (or make an appropriate stream selection), and begin playback. In order to signal that it wishes to receive the description and make an aggregate switch, the client shall support the sdp-requested header with a non-zero value. This header is defined as follows:

SDP-Requested-Header = “sdp-requested” HCOLON “0”/”1”

Any session level parameters that would otherwise be carried in DESCRIBE, SETUP, or PLAY, such as “Bandwidth” or “3GPP-Link-Char”, may be included with this PLAY request.If a server receives a PLAY and completes all actions successfully, the server responds with the SDP, Session-ID,  RTP-Info, and Switch-Stream descriptor and begins streaming immediately. The RTP-Info in the PLAY response must contain the SSRC for each stream [ref RTSP 2.0].

If the server is not yet able to begin streaming, it responds with a 202 (Accepted) success code with the SDP. The client may then perform a switch as described in 5.5.3.4 specifying the streams it would like to receive. 
This condition can occur if the server requires further client input regarding stream setup prior to beginning playback. For instance, if the content requested contains multiple language switch groups and the server does not have the information necessary to choose a language, it may return a 202 and wait for the client to make a selection prior to beginning playback. 

A new feature tag “3gpp-fast-play-aggregate“ [name TBD]  is defined to describe support for this feature. This tag may be used by a client in “Supported” or “Require” in any request.

5.5.3.6
Switching Media described in one SDP
Some content may be available for streaming in different representations. An example of such a use case is the live streaming of a sport event with multiple camera views. The SDP available at the receiver describes multiple options for one or several media types (e.g. video, audio, or subtitles). Upon initial setup of the session, the player (or the user) selects the preferred combination of the presentation to be consumed and sets the corresponding media streams up. At a later point, the user may trigger a switch to a different media stream carrying an alternative representation of a media. 

In PSS, this is achieved in an efficient way by sending an RTSP PLAY request to the PSSe server to indicate which media stream should be replaced by which media stream. The “Switch-Stream” header field as defined in clase 5.5.2.2 is used for this purpose. 
Upon receiving a PLAY request with a “Switch-Stream” header field  for an active session, a PSS server that supports fast media stream switching tears down the old media stream and initiates the new media stream using the same transport parameters as described for the old media stream in the initial SETUP request. After successfully processing the request, the PSS server shall reply with an RTP-Info header indicating the synchronization information for all active media streams in the changed session. This will enable the PSS client to synchronize the new media stream to other media streams of the session. The response may also include the “Switch-Stream” header, which in that case indicates the stream switches that were successful. In case, the “Switch-Stream” header field is not present in the response and the PSS server was identified to support the media switching functionality, the receiver should assume that all requested switches were successful. The PSS client should not send the request before making sure (using the “Supported” header field and the “vnd.3gpp.switch-stream” feature tag) that the PSS server supports the requested functionality.

Note that several media streams of a presentation may be switched at the same time in a single PLAY request.

If the request cannot be processed correctly, an appropriate error code (e.g. 456, Header Field Not Valid For Resource) should be returned to the PSS client.

5.23 5.5.3.7
Adding Media Components to an ongoing session (informative or normative)
Editor’s note: The content of this clause is ffs 
5.24 5.5.3.8
Removing Media Components from an ongoing session (informative or normative)
Editor’s note: The content of this clause is ffs
************** Next Modification **************

Annex Z (informative): Examples for Fast Content Switching and Startup

Z.1 Startup

Example 1:
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Z.2 Switching with SDP Known at Client 
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Z.3 SDP Not Yet Received

Example 1: Successful Switch
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Example 2: Second Round Trip Required
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