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4.1
1 Introduction
During the last meetings, Ericson, 3 and NEC has presented a proposal for Fast Channel Switching (FCS) using PSS technology. Ericsson has improved the proposal to allow a greater flexibility of supported use-cases. 
2 Proposal of an Working Assumption
During the last SA4 meeting, we have agreed upon a single (but fundamental) working assumption: “Explicitly signal the channel change in the RTSP conversation to avoid channel teardown/setup” (see S4-06073 for details).
To make this possible, some additional prerequisites must be fulfilled. In particular the media information, as typically gathered in an SDP file, must be available in the client. Therefore we propose here a new working assumption:

· The SDP file for the new channel is available in the client in order to archive a most optimal channel switching performance to the new channel. Note, the SDP file may be fetched in background using RTSP DESCRIBE or HTTP GET during the on-going Mobile TV session.
Further, we have a general requirement to keep backward compatibility. To ensure backward compatibility with non-PSSe compliant servers (so, PSSe clients communicate with non-PSSe servers), it is proposed to use a PSSe FCS specific feature tag in the “require header” as early as possible in the communication.
3 Principles of this proposal
· Knowledge about available Channel: The terminal has a channel list about available channels. A channel list may be offered through an ESGs (e.g. BCAST developed SG). Alternatively, the channel list is compiled from “last visited RTSP URIs”. Note, the channel list may be updated during a Mobile TV session. This update procedure is not in scope of PSSe. 
· SDPs are available in the terminal: The client retrieves the SDP files at the beginning of the session. The client should have the SDP file for the new channel locally available. The SDP files may be compressed to increase delivery efficiency. 
· FCS hints in the SDP give information, whether a specific channel can be quickly switched to/from another channel. Hints are for instance:

· Explicit FCS server capability marker in the SDP
· FCS server capability is determined during Session Establishment by using an option-tag or feature-tag in the require-header of the SETUP message.

· Server Backward compatibility ensured with a Tag in “require header”
· Client Backward compatibility ensured by using standard conforming SDP (i.e. ignore unknown “a=” attributes)
4 Description of PSSe channel switch

In this section, we describe the "PSSe channel switching" (cf. agreements in S4-060703). The PSSe channel switching use only point-to-point UMTS bearer services.
4.1 Difference to S4-060663 (Proposal from last SA4 meeting)

· Each PSSe based Mobile TV channel is described in a separate SDP file. This allows for a greater flexibility, since each channel may have different encodings.
· New SDP attribute (a=switch-context-id), which defines a content channel context. This allows the unambiguous description of channel bundles.
4.2 Architecture

A PSSe client has access to a number of content channels, and wants to be able to switch between the channels in as short time as possible. The PSSe client is connected via RTSP to the PSSe server. In the back end, a number of content sources (Ch. X) provide input to the PSSe server.
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Figure 1: Architecture
4.3 Fast channel switch proposal using RTSP PLAY
RTSP 2.0 [ietf-mmusic-rfc2326bis] section 11.4, states that a new PLAY request shall replace another, which fits nicely with our needs. The switch then starts sending the RTP streams for the new content channel and provides synchronization information including new SSRC values in the RTSP PLAY response to the client.

Therefore, the proposal is to align RTSP 2.0 and RTSP 1.0 PLAY request handling. The proposed design is to use RTSP PLAY requests inside an RTSP session to request a new TV channel (content source) via the RTSP front end in the switch, without renegotiating the transport.  The switch then starts sending the RTP streams for the new content channel and provides synchronization information including new SSRC values in the RTSP PLAY response to the client.  
To distinguish different channels, it is proposed to use different aggregated control URIs for each channel.  Thus, each channel has a unique aggregated control URI. The aggregated control URI is used as a switching URI.
Each channel is described using a separate SDP file. These might have different codec settings. But for a consistent user experience, the SDP files should be aligned in terms of codec settings, etc as much as possible. 
To be able to tell already from the first SDP that it can be used in a content channel context, a new SDP attribute "switch-context-id" shall be used and its value shall be unique for the channel bundle. The switch-context-id is scoped with the server address.
Example: 

   channel1.sdp

   ...

   a=control:rtsp://server.com/channel1/
   a=switch-context-id:JIJljl3465
   ...

   m=video 0 RTP/AVP 96

   a=control:rtsp//server.com/videotrack

   ...

   m=audio 0 RTP/AVP 97

   a=control:rtsp://server.com/audiotrack

   ...

   and

   channel2.sdp

   a=switch-context-id:JIJljl3465
   ...

   a=control:rtsp://server.com/channel2/
   ...

   m=video 0 RTP/AVP 96

   a=control:rtsp//server.com/videotrack

   ...

   m=audio 0 RTP/AVP 98

   a=control:rtsp://server.com/audiotrack

   ...

Even though the actual encoding settings can be different and/or have different PT values in the two SDP descriptions above, the important thing is that the channel switch context is the same for the two sdp files. It becomes absolutely clear for the client from the two SDP-descriptions, that the fast channel switching procedure can be used. 
Thus, a session might look like

   C->S:
SETUP rtsp//server.com/videoTrack RTSP/1.0

Require: switch-on-play
   C->S: 
SETUP rtsp//server.com/audioTrack RTSP/1.0


Require: switch-on-play
   C->S: 
PLAY rtsp://server.com/channel1 RTSP/1.0


Require: switch-on-play
   followed by (if the user wants to change the channel)
   C:->S: PLAY rtsp://server.com/channel2 RTSP/1.0


Require: switch-on-play
   at a later point in time to change channel.

4.4 Client Backward Compatibility 
Since the SDP descriptions are fully backward compatible, current RTSP clients can simply follow the ordinary RTSP behaviour and do a new RTSP session setup when switching content channel. In this case, the client uses the Release 6 defined procedures.

4.5 Server Backward Compatibility
The sdp attribute "switch-context-id" should only be used towards PSSe compliant servers.  

To ensure, that the server is PSSe compliant. a new feature tag "switch-on-play" is defined and shall be used as early as possible in the client-server communication (i.e. DESCRIBE or SETP Methods)  If the server responds 551 (Option Not Supported), the client MUST fallback to use PSS release 6 defined procedures.
5 Conclusion and Proposal
We propose to adopt the proposed Working assumption from chapter 2 as a working assumption for the PSSe fast channel switching work.

It is further proposed to describe the content channel context in the SDP file,, e.g. by means of an “a=switch-context-id:” attribute.

It is further proposed to use a PSSe FCS specific tag (i.e. "switch-on-play" ) as early as possible in the client-server communication to ensure backward compatibility. 

We propose the definition of fast channel switching solution as defined in section 4.
6 Glossary

      AC URI  
- Aggregated Control URI

      BC      
- Broadcast

      MC URI  
- Media Control URI

      UC      
- Unicast
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