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1. Introduction

Various contributions (e.g. [1], [2]) have shown that an Outer Code can provide a useful potential performance improvement for MBMS.  However, it is also clear that in some circumstances, especially in low-multipath channels with low time diversity (i.e. low speed), the performance for MBMS is still not adequate even with the use of an outer code. This is confirmed by the LS response from SA1 [3].

In this paper, we discuss some implications of various options for improving the performance of the outer code for MBMS by means of physical layer ARQ.

2. Discussion

In order to minimise the amount of uplink ARQ feedback, we assume that only negative acknowledgements (NACKs) would be transmitted. ARQ feedback should be avoided from UEs which successfully decoded all blocks. 

According to the proposed outer code functionality, the usual Rel-5 FEC and CRC continue to function as normal. Thus some inner blocks suffer CRC failure before the parity bits from the outer code have been received. Some or all of the inner blocks with the failed CRC should then be corrected by the outer code. 

Three options could be considered for ARQ feedback:

1. UE transmits a NACK when an inner-block’s CRC first fails. This could result in very fast retransmission, and could therefore minimise memory requirements at the Node B and UE. However, it is not desirable as it could would result in unnecessary retransmissions of inner blocks which would then be successfully corrected by the parity bits of the outer code. 

2. UE transmits a NACK for any outer code block which, after full decoding, still contains erased inner blocks. This avoids retransmissions of inner blocks when the outer block is able to correct them, but it would result in the entire outer block being retransmitted whenever any of the constituent inner blocks remained erased after outer decoding. This is clearly inefficient. 

3. UE transmits a multi-bit NACK after full outer decoding, indicating the identities of the inner blocks which remained erased after outer decoding. This would in general result in the smallest number of retransmissions. Retransmitted inner blocks could be sent as part of the next outer block. 

In general, option 3 would appear to be the most efficient way of retransmitting failed MBMS blocks in conjunction with an outer code. 

Further, it would be desirable to keep as low as possible the proportion of UEs transmitting NACKs. Ways of keeping this proportion low should be further investigated. 

3. Conclusion

The use of physical layer ARQ for MBMS, in conjunction with the outer code or with other schemes, should be studied further with a view to improving performance. 

4. References

[1]  R1-031017 “Outer Coding Performance for MBMS (FDD)”, Siemens

[2]  R1-031001 “S-CCPCH performance with outer coding for MBMS”, Qualcomm

[3]  R1-031195 “Reply to LS on Layer1 Performance for MBMS”, SA1







































































































