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1. Introduction
This document classifies the types of MBMS User service based on the content of TS 22.246 [1], and discusses application-level mechanisms that are required to support the MBMS user services.

2. Types of MBMS User Service

Based upon TS 22.246 the following three types of service are to be supported as MBMS User Services.

· Streaming service

Streaming of continuous media (i.e., audio and video) is basic service in MBMS user services.  Like digital video broadcasting, supplementary information of texts and/or still images (static media) is also important.  For example, if texts have URLs of some content on the Internet, users can easily access the content without entering the URL for herself.  And still images may be used for banner images that advertise some product or service.  These static media need to be synchronized and displayed with audio/video streams.

· Carousel service

Similar to the streaming service this service includes time synchronisation. However, the target media of this service is only static media.  For example, text objects are delivered and updated from time to time.  Still images may also be added to display very low frame-rate video.  This service is possible on a low bit-rate bearer.  For this service, some reliability (100% reliability is not necessary) and time synchronization with other media are required.

· File download service

This service delivers any binary data (file data) on an MBMS bearer.  An MBMS client (i.e. UE) activates an appropriate application, and executes the delivered data.  The most important functionality for this service is reliability.  Delivery verification is also required for some end user services.

3. Application-level Mechanisms

Based on the above clarification of MBMS user services, we believe the following mechanisms are necessary at application-level.

· Session description & media identification

Session description is necessary to initiate any MBMS user service.  For the continuous media in the streaming service, SDP can be used for this purpose as similar to PSS.  However, no session description is defined for the carousel and the file download service (of course, this is closely related to what protocol is applied for these services).  Here, media identification means codec identification used for encoding continuous media (this is also provided by SDP), and it also means MIME type and file name (or URL) for the carousel and the file download service.

· Layout description

This mechanism is necessary for the streaming and the carousel service.  This provides flexible layout rendering from the objects delivered on an MBMS bearer, and enables more attractive content.  This mechanism is basically provided by SMIL.

· Delivery verification & user charging

A mechanism to provide delivery verification is required for the file download service.  User charging may also be involved at the same time.  Because an MBMS bearer does not offer any up-link channel, the application layer may have to use another point-to-point packet channel to notify the reception of the content.

· Time synchronization

This mechanism is required for the streaming and carousel service.  This is provided by RTP for continuous media in the streaming service, but unclear for the static media at this moment.

· Reliability

This mechanism must be provided for the static media and the file download service, and it might be necessary for the continuous media.  And this mechanism must be applicable to the unidirectional MBMS bearer.  Although both the application layer and the link layer can offer reliability, we think that at least the application layer has to provide reliability as discussed in the other document [2].

NOTE: security and content provider charging are not considered in this document because these requirements are still unclear.

4. Conclusion

Fig. 1 summarizes the types of MBMS user service and the required application-level mechanisms based on the above discussion.  The grey areas indicate mechanisms  missing from the current S4 specifications (e.g. PSS, MMS). It is recommended that SA4 study these solutions.
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Fig. 1.  Types of MBMS User Service and Required Application-level mechanisms
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