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1. Introduction
This is a document to set out the issues we have seen with current MBMS and to show one possible solution to these issues. We are not proposing this document for agreement, but to act as a source for discussion and education of the group and to prepare for collaborative work during release 11.
2. Problem Statement

It is possible using current specifications for one MBMS transport service to be used by more than one MBMS user service at a time (22.246). This is clearly useful for user services using the streaming delivery method where multiple user services could share different transport services for audio (e.g., for different languages) and video (e.g., different encoding quality levels) content.  This is less obvious for user services relying on the download delivery method. 

The sharing of download delivery transport across multiple user services amounts to having a FLUTE session used to transport files from different user services. This transport of files from multiple user services over a common FLUTE session can provide a framework for delivering files that is scalable (on the number of TMGIs and associated signaling needed vs. the number needed with a distinct FLUTE session per user services), extensible to support new applications (on the same bearer any file type and sizes can be carried), and address different file requirements (on file sizes and latencies). 

This valid operating mode may be of interest to network and service operators and we would like to investigate the most operationally efficient way of enabling it. The sharing of download delivery transport across multiple user services using the specification as currently available would lead to excessive use of power on UEs that might be interested only on a sub-set of the defined user services. 
The download user services of interest in this discussion are those transporting files to be stored on the UE for later user consumption (e.g., FOTA files, YouTube clips, etc.). These user services do not typically have a continuous stream of files and therefore the scheduled time when these files are to be broadcast needs to be signaled to the UE to optimize power consumption. The download user services transporting DASH segments, which are streaming in nature and are broadcast at periodic intervals, are NOT of interest for this discussion. For these services, a dedicated FLUTE session per service is desirable.
3. Example Solution

Figure 1 illustrates the scenario we want to investigate, assuming the specs as they are today. In the figure it is exemplified that the operator has dedicated 256kbps of bandwidth to transport files. The figure also exemplifies two user services: an ABC service (delivering mobile versions of TV episodes for the TV channel ABC) and a FOTA service (for software delivery applications for different device hardware versions). Both services are described to use the same FLUTE session (via the same SDP in their USD deliveryMethod, where the active period for the session is as long as resources are made available; this is defined via a “t=” line in SDP). Start/Stop arrows indicated when the TMGI identified in the SDP for the FLUTE session is activate/deactivated, respectively.
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Figure 1. Multiple services carried in common FLUTE session
Finally, Figure 1 shows that ABC files (File 1/2/3) are interleaved with FOTA files (fa/b/c/d/e/f/g/h) when transmitted over the common FLUTE session (the exact scheduling could be tuned to different service and file requirements on latency). Packets for FDTs (with ALC TOI=0) are also shown interleaved with packets carrying the user service files (with ALC TOI>0).
As Figure 1 suggests, a UE interested in only FOTA files for its device, say file ‘fh’, would need to continuously receive and discard packets for files not of interest to the applications on the UE. To address that, Figure 2 illustrates a more power efficient approach to share the FLUTE where it is agreed that FDTs only describe a fraction of the files available for transmission (illustrated  by the curly brackets in the figure) over a given broadcast period, say 15min. It is also agreed that these FDTs will carry on their ‘Expires’ attribute the time when that broadcast period is defined to end.
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Figure 2. Power efficient transport of multiple services in common FLUTE session
A power efficient monitoring of transmissions on the common FLUTE session is as follows:
1) A UE that does not have a valid (not expired) FDT for the common FLUTE session needs to acquire an FDT for that session from the FLUTE session itself.
2) Upon acquiring an FDT for the FLUTE session, the UE inspects the FDT for files of interest.

a. If files of interest ARE NOT described in the FDT, the UE can stop reception from the FLUTE session and consume no further power on receptions from the FLUTE session.

b. If file(s) of interest ARE described in the FDT, the UE continues reception from the FLUTE session until enough ALC packets have been received to enable FEC decoding of the file(s) of interest. Once that happens, the UE can stop reception from the FLUTE session and consume no further power on receptions from the FLUTE session.

3) Once the available FDT becomes invalid, once the time in the ‘Expires’ attribute is reached, the UE proceeds again from step 1).

If we do describe files in FDTs and use the ‘Expires’ attribute as outlined above, we allow the system to operate in an interoperable and well specified manner. Additionally, with the monitoring behavior outlined above we believe that we make this mode of operation power efficient.

Finally, if a UE is interested in files ‘File 2’ and file ‘ff’, transmitted during the broadcast period for FDT Y (i.e., of FDT instance Y), the UE still does not know these files are to be broadcast though they are described in FDT Y. So the UE has to receive ALC packets until the TOI for ‘File 2’ is received and continue receiving packets for ‘File 2’ (after collecting enough packets for its FEC decoding) and ‘fe’ until packets for ‘ff’ are broadcast. Further power efficiency is therefore possible if the FDTs also describe the time windows when each file is scheduled to be broadcast. This is illustrated in Figure 3 where for each file a startTime and endTime indicate when the file is to be broadcast. A latestStartTime (between startTime and endTime) could also indicate the latest time when a device could start reception and still collect enough symbols to decode the file.
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Figure 3. Power efficient transport of multiple services in common FLUTE session
If the time information described in Figure 3 is available on FDTs, in the example above, after receiving FDT Y the UE could stop receptions until the time when ‘File 2’ is scheduled for transmission. The UE would again terminate receptions from the FLUTE session once enough packets have been received for ‘File 2’ and activate the FLUTE session again to start collection of packets for ‘ff’ at the startTime for that file.
4. Conclusion

We are looking forward to collaboration on developing a solution to meet the use case and requirements of the service and network operator and consider the example solution above a good basis for discussion.
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