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1 Introduction

Television services over IP networks are getting more and more popular, both in fixed and cellular networks. In cellular networks, the first TV services are using unicast radio bearers as e.g. the 3GPP standard PSS which is essentially RTSP streaming with RTP media transport.
With the modified RTSP signalling presented, one can make a nice hybrid unicast broadcast solution. When switching from a unicasted to broadcasted channel, one can simply pause the RTSP session, and when going back to a unicasted channel, one can issue a PLAY command and directly specify what unicast channel one wants to receive.

2 PSS based Mobile TV

The simplest way of achieving a unicast TV service with multiple TV channels using PSS is to set up a new RTSP session to start to receive a new TV channel. This has the disadvantage of necessitating 3 signalling roundtrips for each channel switch. Another way is to control a server node in the network, via a proprietary protocol, to switch content channel inside one RTSP session by switching content source and change the media packets to achieve continuous RTP streams. The principle of this fast channel switching is depicted in Figure 1.
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Figure 1: Principle of Fast Channel Switching

The basic assumption underlying this “Fast Channel Switching” is that all content sources are using the same codecs, resolutions and formats. Thus, the client can re-use the established RTP sessions. Depending on the realization of the channel switch control sequence numbers and time stamps of the RTP packet must be adjusted by the server.  This makes it impossible to switch between encrypted channels, without decryption.
To remedy the slow switch of the straight-forward RTSP channel switch and the disadvantages of the proprietary “Fast Channel Switching”, we propose to use RTSP PLAY requests inside an RTSP session to request a new TV channel (content source) via an RTSP front end in a switching node in the network. The switch then starts sending the RTP streams for the new content channel and can also provide synchronization information in the RTSP PLAY response to the client. To distinguish different channels, one can either introduce a new header or use different aggregated control URIs for each channel. Among these two, we propose to use multiple Aggregated Control URIs (AC URIs), so that a specific channel is chosen by issuing a request PLAY request using the corresponding URI. The main reason for choosing different AC URIs is that URIs have a well-defined syntax and that it is easy to extend SDP or other session descriptions to include multiple URIs.
3 Hybrid Mobile TV 

There is also much effort in providing broadcasted TV over IP to mobile devices. Two of the main standardization efforts are MBMS in 3GPP and DVB-H. MBMS uses the cellular network in a special broadcasting mode. In doing so, a number of TV channels can be broadcasted, but given the relatively small sizes of the cells, it is only economically feasible to broadcast the most popular programs that have many viewers, while less popular programs are better delivered using unicast transport. DVB-H, on the other hand is a pure broadcast network, but even here it might be necessary to compliment with unicast delivery of less common channels or in cases where the broadcast coverage is not sufficient. In particular, if the broadcast coverage is not sufficient, handover or session-continuity between a unicast and broadcast must be considered.
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Figure 2: Hybrid Unicast/Broadcast Mobile TV
A major consideration for Hybrid Mobile TV is that the protocol stacks and media player architecture for unicast and broadcast reception are not too different. Furthermore, if the same RTP streams can be used both for unicast and broadcast distribution, it is possible to make a seamless transition from unicast or broadcast or vice versa during one client session.  One difference that must remain is the establishment of the RTP sessions: In case of unicast, the ports are “negotiated” between client and server in broadcast, the ports and IP address are simply provided by the server. But the RTP packets and possibly the security should be the same for both systems.
4 Proposal
By introducing multiple aggregated control URIs to be used with PLAY requests inside one single RTSP session, it is possible to switch content source with minimal signalling delay. This is important for accessing content channels via unicast networks while keeping the content streams the same as for multicast/broadcast network. An important use case is hybrid unicast and broadcast distribution of live media, e.g. mobile TV. The possible control URIs can be specified using a new SDP control attribute altcontrol either explicitly or in a dynamic out-of-band way.
We propose to extend PSS with the possibility to use multiple aggregated control URIs. Details for the proposal are described in 

http://ietfreport.isoc.org/idref/draft-einarsson-mmusic-rtsp-macuri/
We further propose that the MBMS User Service Description shall be extended with information with “altcontrol” URIs for unicast access. This defines the RTSP Play URI for an established RTSP session to request the flows of a certain MBMS Services in case the terminal does not receive the MBMS bearer anymore.







































