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1 Introduction

For PSS there can basically be two types of media or content: on-demand or live. On-demand content is media files that are stored on the server in their completeness. This allows for random seeks within the media file and access to the content at any time the file is available to the server. Live media is content that is created or served in a real-time fashion. Live media cannot be randomly accessed, and the viewer will have to be available at the time of the transmission of the desired content, i.e. it behaves like broadcast TV and radio. 

The two media types have some differences in properties that make it necessary to consider these in the client implementation. The properties that distinguish live content from on-demand are:

· Not seekable, i.e. the client cannot do random access into the media.

· Time limited accessibility, the content may only be available during certain times, either single occurrences, or repeated at a certain time each day for example. 

These differences lead to that client implementations need to behave differently when accessing live content. A normal adjustment is to invalidate any controls used for seeking. It also affects the client's protocol behavior, for example in RTSP the use of the Range header is restricted, if used at all. Another action for live media is that any buffered media prior to a pause is useless when one resumes the delivery, and can be flushed. Not taking the media type into consideration may lead to interoperability problems leading to failure of service. 

Based on these differences it seems that it would have been fairly important to ensure that explicit information about the content type should have been included in the PSS specification. However so is not the case, nothing beyond that it exists is mentioned about live media in any release of TS 26.234 [1].

2 Signaling of Live content

The client needs to know that the content is live before it sets up the session and starts playing. Based on this the possible mechanisms to signal this are SDP [2] and RTSP [3]. Both are possibilities, however there already exists an attribute in SDP which can be used to indicate this. This attribute is the "range" attribute. 

The range attribute is required according to PSS [1] to be present in all SDP descriptions. The attribute can carry one out of three time formats indicating the total length of the clip. This is clearly primarily intended for on-demand content, although possibilities for live content exist in the form of Normal Play Time (NPT) format's notion of "now". If the attribute was not required the lack of the attribute could have been used to signal that the content is live. 

Based on the above reasoning a practical backwards compatible solution is to use the presence of  "a=range:" with the "npt=now-" to indicate that the content is live. 

For live content it is also important to signal when it is/will be available. For this purpose the SDP parameters "t=", "r=", and "z=" exist. These parameters provide the possibility to declare at which times the described session is valid, including the possibility for repeat times and time zone adjustments. 

When issuing a RTSP PLAY request for a live content, the client can either use "Range" with "npt=now-" or not use "Range" header at all. The server shall respond in all cases with a "Range" header with "npt=now-". 

3 Proposal

Ericsson proposes that some specification text is added to TS 26.234, preferably all releases that specify that live content shall be explicitly indicated by using "a=range:npt=now-" and the time when it is valid using the "t=", "r=", and "z=" parameters in SDP, and controlled in RTSP as proposed.
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