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1. Introduction

RAN2 agreed that HARQ feedback is transmitted only by the UE, which detects its own UE identity, as provided in message 3. In this document, we propose to adopt a UE specific CRC for message4 in order to detect UE identity in MAC.
2. Discussion
Although there was no specific agreement on how UE checks the identity of message 4, generic discussion at Sorrento was to check P-TMSI included in message 4 by bit mapping as same as SFN detection in UMTS. To support this, P-TMSI position has to be fixed in order to allow lower layer handling. In addition, this scheme is only used for message 4.

To use a UE specific CRC for message 4 is another alternative. UE specific CRC was already agreed for L1/L2 control channel in LTE as same as HSDPA in RAN1. This method can be reused for DL-SCH data part to check P-TMSI. Our proposal is that L1/L2 control channel for message 4 uses a UE specific CRC generated by C-RNTI and DL-SCH data of message 4 uses a UE specific CRC generated by P-TMSI. UE checks CRC of message 4 in addition to L1/L2 control channel before the HARQ ACK transmission. By this method the ACK transmission from non-intended UEs can be avoided. Although another option is that L1/L2 control channel for message 4 uses a UE specific CRC generated "P-TMSI", this option would have a problem with the detection of the transmission to other UE using same C-RNTI, which would delay the error case.

Using the proposed scheme, we can generalize the UE behaviour since we think that also in other cases a UE specific CRC on DL-SCH data part could be used. First case would be VoIP. It was agreed that blind detection, which does not use L1/L2 control channel is supported for initial transmissions in the DL. To support UE identity detection in this case, a UE specific CRC for DL-SCH is required. Second case is for non-VoIP case in order to protect control channel detection error as discussed in R1-071613.

However, there are some issues on this usage. One issue related to the adoption of a UE specific CRC for message4 is the different ID length between P-TMSI and C-RNTI. However several solutions could be considered here. For example, only part of P-TMSI for UE specific CRC, Hash to create short ID from P-TMSI, different CRC size and so on. This aspect needs more discussion probably also together with RAN1. The other issue is detection timing of contention resolution for loser UE. In case of bit mapping method, UE can detect whether he is loser or not by checking ID field if UE receives message4 correctly (i.e. CRC ok). However, in case of UE specific CRC for message4, the UE can't judge whether he is loser or not in the contention, since CRC is always indicated as error even if the channel condition is enough for CRC succeed. Therefore, loser needs to wait for timer expiry. This leads additional delay to loser if channel condition is suitable for loser. If channel condition for UE is not good, the delay would be similar. Assuming that the number of HARQ is 2 or 3, the timer would be around 30ms. In our view, this delay is acceptable because of low contention probability.
3. Conclusion
We proposed that DL-SCH of Message 4 has UE specific CRC ID generated by P-TMSI
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