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1. Introduction

In the last three RAN2 meetings, RAN2 has made good progress on Random Access topics. However, there are still some points, which remain FFS. This document discusses following open issues.

- message 3 generation and RRC interaction
- message 4 UE identification method
- Signature selection function
2. Discussion
2.1.  Message3 and RRC interaction

In Malta, RAN2 agreed to use 1 bit control information in message1 for message3 resource allocation. In this section, we propose that the payload size of message 3is either semi-static or static. Note that we still propose to have a variable coding rate for message3.

In initial access procedure, message 3 transmits RRC Connection Request message. It was agreed that RRC Connection Request message is transmitted by using RLC TM. Therefore, no segmentation is performed in layer2. Given the general assumption that the generation of RRC messages is slower than segmentation/concatenation in layer2, segmentation in RRC according to message 2 indication would increase the latency. Note that TS36.300 Annex B.1 describes RRC control delay is longer. Therefore, we propose that segmentation in RRC level is not carried out to message 3 according to message 2.This means, that RRC generates message 3 before the transmission of message 1. This alleviates the latency requirement of RRC, which reduces UE complexity. Or message 3 response would be faster, which improves call set-up time.

To support efficient time/frequency resource utilization in OFDM, we see the need to have variable coding rate in message 3. In order to support such variable coding rate, coding rate is decided according to message1 signature selection and message 2 indication. Therefore, UE just follows eNB’s decision of coding rate in message 2. Message 3 payload size is either semi-static as broadcasted or static defined in the specification for initial access case.

The issue of above method is non-initial access case handling. The non-initial access case using contention based RACH access is handover using non-dedicated signature. In this case, the payload size is really different from initial access. One alternative is to keep the same payload size regardless of whether event is initial-access or not. The reason for this is that we see the handover event using dedicated signatures as the typical case and that we assume a handover using a non-dedicated signature is a rare case, which does not need to be optimized. Another alternative is that eNB blindly detects payload size, i.e. whether event is initial access or non-initial access. It is FFS which option should be chosen. 

2.2.  Message4 UE identification method

In Sorrento, RAN2 agreed that HARQ feedback is transmitted only by the UE, which detects its own UE identity, as provided in message 3. In this section, we propose to adopt a UE specific CRC for message4.

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.

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.

2.3.  Signature selection function

In this section, we propose that logical signature selection is done in L2.

In the LS in R1-071838, RAN1 agreed to support PRACH selection in L2. We propose to support logical signature selection in L2. This logical level signature doesn’t require L2 to understand the detailed PRACH signature sequence like ZC sequence number etc. L2 manages available logical level signature in identity level. L2 selects the logical level signature. The selected logical signature is indicated from L2 to L1. Then, L1 performs the mapping to the actual physical signature sequence. By adopting this approach, an evenly randomization of the signature selection is easier when multiple PRACH is used, since both PRACH selection and signature selection are supported in the same layer i.e. L2. If only PRACH selection is carried out in L2 and random signature selection is carried out in L1, the interaction would be more complicated. Another merit of this scheme is that L1 is not aware of whether a dedicated signature is used or not, which reduces the interaction between L1 and L2.

3. Conclusion
In this document, we discussed remaining issues on RACH. We proposed following points.

· Message 3 payload size is semi-static or static but variable coding rate in message 3 is supported
· DL-SCH of Message 4 has UE specific CRC ID generated by P-TMSI

· Logical level signature selection is carried out by L2
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