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1. Introduction

The paper proposes to accept the use of rateless erasure codes for FEC in MBMS file download.
2. Forward Error Correction for MBMS File Download
Given that a low SDU Error Ratio may be difficult or inefficient to deliver for ptm MBMS bearers it is assumed that some FEC scheme will be required for MBMS file download.

FEC involves the encoding of k source symbols into n (>k) encoding symbols.  There are two kinds of FEC. Error correcting codes which detect and correct errored symbols and Erasure codes which fill in lost (erased) symbols i.e. the location of errors is known in advance. Of these, Erasure codes are the most applicable to application layer FEC.
The ‘rate’ of an optimal code, R, determines the error rate it can cope with R = k/n i.e. an optimal code with R=0.9 can still recover the original data even if 10% of the encoding symbols are lost.
3. Rateless erasure codes
Rateless erasure codes generate an infinite stream of encoding symbols, from k source symbols. The 

original k source symbols can be recovered from any (1+ε)k encoding symbols (where ε << 1) with very high probability (this probability increasing with the size of the file). 
With these types of codes there is no ‘rate’ value R. The idea is that an endless stream of packets is generated and it doesn't matter which packets are received, just that enough of them are.

4. Applicability to MBMS
The big advantage of using rateless codes for MBMS is that the stream can be sent over widely varying connections in terms of throughput and all the data that a user receives is useful. In MBMS, for background class bearers the RAN has complete freedom to modify the bandwidth of the MBMS bearer in individual cells, dropping any packets which cannot be sent. With a rateless erasure code, even if the bandwidth in one cell is only a small fraction of the transmit rate at the source, all the data received in the cell is fully useful to the receiver. If conditions are much worse in some cells than others, discarding packets in the low bandwidth cell simply causes the transfer to take longer in those cells

Another advantage of rateless codes is that the MBMS data can be 'fitted in' around other data in the cell without worrying about coordination or synchronisation with other cells etc. and without worrying about dropping packets (no need for big buffers in the radio).

The encoding and decoding times (in terms of processing power) for rateless codes are very low - especially when compared e.g. to Reed-Solomon codes.

5. Conclusions
It is proposed that the use of rateless erasure codes be considered for the FEC scheme of MBMS file download.

Two rateless erasure codes are known to the authors, "Online codes" [1], [2] and "LT Codes" [3].
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