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1 Introduction

It was agreed during SA4#40 to specify the use of “FLUTE on unicast”. The actual realization of this objective was left open. 

This contribution is structure as following: First, we present a general use-case for “FLUTE on unicast”. The use-case on “Interactive Mobile TV” is aligned with the “Fast Channel Switching” use-cases, which were discussed and agreed during the PSM Adhoc of 20th of October. After that, we present and discuss two realizations for “FLUTE on unicast”. The first realization description assumes the “FLUTE on TCP” and the later “FLUTE on unicast UDP”. Finalliy, we conclude the contribution with a proposal for a working assumption.

2 Use Case on “interactive Mobile TV”
The use-case for “FLUTE on unicast” is the optional interactive service supports for unicast Mobile TV services. The use case is depicted in Figure 1. A number of Mobile TV channels are provided by the Content Source. Each Mobile TV channel consists here out of an audio and video RTP flows and an Interactive Service flow. It is assumed here, that the each channel offers its individual interactive service. 
The Mobile TV Servers forward only flows of the selected channel to the connected client. If the client changes the channel, then also the interactivity flows for the new channel must be forwarded.
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Figure 1: Use Case
Here it is assumed, that the interactive services are offered using the OMA BCAST Interactive Service framework. The framework defines the use of so-called Interactivity Media Document which contains a description of the required UE actions of the interactive service. The Interactive Media Documents are XML encoded files and transmitted using FLUTE. Thus, the Interactivity flow consists out of a sequence of FLUTE packets.

There are several alternatives to forward the FLUTE packets on a unicast channel, depending whether TCP or UDP is used. The two most reasonable procedures are presented and discusses in the following. 
3 “FLUTE on TCP”
A dedicated TCP connection is necessary to transport FLUTE packets on TCP. The TCP connection can be established either by the server or by the client. Server initiated TCP connections have a number of disadvantages, such as:

· TCP server function must be implemented in the UE

· Infrastructure must know the server address on the phone.
· Server address negotiation functionality, since several TCP servers may be needed in the terminal. 
Therefore, we focus on a client initiated TCP connection. A BCAST ESG may contain an RTSP URI for unicast service consumption. The BCAST ESG must be enhanced to include one or more TCP server IP address and port for the interactivity flow of each Mobile TV channel. The client gets the address/port including their relation to the Mobile TV channel from the ESG and establishes the RTSP session and the TCP connection for the activated channel (see figure 2). The server may use then the connection to forward the interactivity data.
“FLUTE on TCP” typically means, that the UDP Payload (i.e. FLUTE) is transported via TCP instead. But TCP is offers “only” byte stream services, thus the UDP packet length information is lost. But the FLUTE receiver should only process full FLUTE packets. Resulting, a framing protocol is needed, to inform the client about the full reception of a FLUTE packet and to replace the lost length field.
[image: image2.emf]SYN

SYN /ACK

ACK

2) UE establishes the TCP connection

Mobile TV 

Server

UE

5a) Mobile TV Server receives Interactivity Media

    (FLUTE packets)

FLUTE/UDP

FLUTE/TCP

5b) Mobile TV Server sends the FLUTE data 

through the established TCP connection

RTP/UDP data

4) UE receives Audio/Video Data for the 

Mobile TV Channel

a) UE establishes UDP Session for audio

SETUP: Audio track

b) UE establishes UDP Session for video

SETUP: Video track

1) RTSP Session negotiations:

3) UE issues RTSP PLAY command

PLAY


Figure 2: Message Sequence Chart for ”FLUTE on TCP“
Thus, if the Mobile TV Server should forward FLUTE interactivity data, the Mobile TV Server must first send a length indicator (or similar), to inform the client about the length of the upcoming UDP packet. After that, the Mobile TV server can forward the actual UDP payload.

The Interactive Services are bound to the Mobile TV channel. If the client changes the Mobile TV channel, then also the interactive service flow for the new channel must be received. Consequently, the ESG must contain a different TCP port for each interactive service channel. When the client changes the channel, a new TCP connection to the new address/port must be established.
Discussion and necessary specification impact:

“FLUTE on TCP” requires the specification of a “Flute packet framing” protocol. This is necessary to keep the “packet orientation” on a byte stream service offering protocol. 
The TCP session(s) for require a dedicated description of the TCP server address(s) and port(s) in the BCAST ESG and/or in the MBMS User Service Description. Both descriptions are not yet available.

The TCP session(s) must be established separately from the RTSP and RTP session. It is not possible to re-use much PSS functionality.

The TCP connections are handled separately from the RTP/UDP flows. Thus, the changing of the FLUTE interactivity channels is a separated process compared to the RTSP session (cf. PSSe use-case and requirements on “Fast Channel Switching”). 

4 “FLUTE on unicast UDP”

Here, we focus on the “FLUTE on unicast UDP”. The FLUTE UDP session is contained as a separate media item in the session description (SDP). RTSP is used to establish the UDP session between the client and the server. The SDP specification for FLUTE sessions is part of TS 26.346 clause 7.3.
A BCAST compliant ESG may contain the RTSP URI for the Mobile TV channel. Since the need for a FLUTE UDP session is described in the SDP, there is no need for additional, unicast delivery related descriptions in the ESG. An RTSP URI should be added to the MBMS User Service Description.
Figure 3 depicts a message sequence chart which shows RTSP to establish a FLUTE UDP session together with other RTP sessions. Since the FLUTE UDP session is described as an additional media item (m-line) in the SDP, the client uses the RTSP session set-up method for establishment. The server is instructed to forward packets using the RTSP PLAY method (RTP and FLUTE packets).
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Figure 3: Message Sequence Chart for "Flute on UDP"
The FLUTE session is established with a additional RTSP SETUP message in step 1c.

If the UE uses (yet to be developed) PSSe procedures for fast channel switching, then the interactive service UDP session must be switched together with the audio/video RTP/UDP sessions. 
Discussion:

“FLUTE on UDP on unicast” re-uses existing PSS functionality on the client and server side. The FLUTE/UDP reception process can be handled together with the RTP/UDP sessions on client and server side.

No additional framing protocol (like for TCP) is needed. UDP payloads can be forwarded without modification.

An additional requirement must be added to the PSSe requirement list, namely, that the PSSe solution shall support fast channel switching of more than two media components.

5 Proposal

It is proposed to define the FLUTE session set-up using RTSP. This mainly means to 

· specify a “FLUTE/UDP” RTSP transport header and the according behaviour to be used in the RTSP SETUP Method.

· define the behaviour of RTSP PLAY and RTSP PAUSE methods for FLUTE sessions.

Tt is further proposed to include the RTSP based FLUTE session set-up into the PSS specification (i.e. TS 26.234 v7.x).

It is further proposed to add the above described use-case for Interactive Mobile TV to the PSSe use-cases (cf. S4-060579).  It is further proposed to add a requirement to the PSSe requirement list to include FLUTE unicast sessions also in the PSSe work. 








































