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1. Introduction

At the PSM Ad-hoc meeting in Lund a proposal was made for a point to point repair service for MBMS download sessions (Tdoc S4-AHP110). Although this is an interesting proposal it does not address the whole issue of reliable download.
This contribution introduces a number of alternative approaches for reliable download that could be used instead of or in parallel with a point to point repair service.
2. Reliable download
3. For MBMS download a solution is required that can efficiently deliver content to potentially many thousands of users with as close to 100% reliability as possible (it may be that some users such as those with terminal switched off or out of range for a significant time may never be expected to receive the download). 
4. There are various mechanisms potentially available that may be used to enable reliable download over channels prone to packet erasures these include:

5. MBMS download delivery using MBMS bearer service with or without FEC 
6. Repetition of content/carousel using MBMS bearer service with or without FEC

7. Reliable point to point (repair) with or without FEC, point to point repair with or without FEC
8. Point to point connections to an IP multicast repair service with or without FEC 
9. There are also several different FEC schemes that may employed i.e. Reed Solomon, LDPC, Raptor Codes or all of these via a Universal FEC decoder.
10. Each of these mechanisms and FEC schemes has various strengths and weaknesses and has different costs in terms of network resources.
11. It is most likely that the most efficient scheme for reliable MBMS download will employ combinations of many if not all of these mechanisms. We can assume that the first mechanism employed will always be MBMS download delivery using MBMS bearer service. It is the next (repair) mechanism that is still to be determined.
12. In deciding the best repair mechanism(s) SA4 should take into consideration that not all MBMS download services will have the same requirements and that fluctuations in network conditions may mean that the mechanism or combination of mechanisms employed may need to vary dynamically to match these fluctuations.

13. For example when network conditions are good it may be that after the initial with a very strong FEC scheme 99% of the subscribers have the complete file. In this case point to point repair may be a reasonable repair service.
14. However, if after the initial MBMS download delivery using the MBMS bearer, only 2% of users have the complete file, it might be more efficient to simply repeat the MBMS download delivery using the MBMS bearer or possibly employ a point to point connection to an IP multicast repair service before employing a point to point repair service.
15. It should also be noted that some of the FEC schemes that have been proposed for MBMS download perform in such a manner that for example a file that is still missing 40% of its content after the initial MBMS download delivery using the MBMS bearer and FEC decoding has occurred, may require much less than 40% additional packets to be able to be fully decoded. In this scenario a repair mechanism that simply sent more of the same FEC encoded packets would be preferable to a point to point repair service using no or another FEC scheme. 
16. Another effect of this property means that many of the different users in different cells with different conditions will be able to decode the whole file before the initial MBMS download delivery using the MBMS bearer is complete. This provides the possibility to stop transmission at different times in different cells based on how many users are listening and assuming that users stop listening when they have enough data.
17. Conclusions
It is proposed that before agreeing on a point to point repair service SA4 considers a complete reliable download solution which may contain combinations of several mechanisms and is very much tied to the FEC schemes available.
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