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1. Introduction

In RAN1 #60bis meeting, following agreements on DMRS remaining issues have been reached [1][2]:
· Definition of DM-RS port resource with two CDM groups for rank>2
· 1st CDM group :{port-7, port-8, port-11, port-13}
· 2nd CDM group :{port-9, port-10, port-12, port-14}

· DM-RS port to layer mapping for rank>2

· Layer n corresponds to port-(n+7), n=0,…,7

· One-to-one mapping between DM-RS port and layer

· DM-RS power offset for rank>2

· Fixed 3dB power offset to corresponding layer

· FFS
· DM-RS details for retransmission
But the layer to DMRS port mapping in case of retransmission is not under consensus and remains for further study. This contribution addresses this issue.
2. Layer to DMRS port mapping for retransmission
Given the initial transmission of two CW, if both CW are incorrectly received, the layer to DMRS port mapping in retransmission could be completely consistent with that in initial transmission. Therefore, we mainly focus on the case where only one of two CW is corrupted while the other is correctly received. There could be 2 alternatives for layer to port mapping:
· Alt1: rank-dependent layer to port mapping.
· Alt2: Same layer to port mapping for initial transmission and retransmission.
For Alt1 as shown in Figure 1, the rank is the only parameter to determine the DMRS ports used for retransmission as it does for initial transmission. This is the simplest port mapping logic.
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Figure 1 layer to DMRS port mapping for retransmission

For Alt1, if a new CW is paired with the retransmission CW, it is also very simple to determine the layer-to-port mapping based on the total rank, as shown in Figure 2. 
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Figure 2 Retransmission paired with a new CW
For Alt2, each CW observes identical port utilization in both initial transmission and re-transmission, which may results in the situation that needs new definition of DMRS pattern, for example, the re-transmission of rank-2 could have DMRS pattern in lower CDM group only. This suggests that eNB and UE need to identify different DMRS patterns and many different mapping cases. In addition, Alt2 requires both eNB and UE to memorize the specific ports used by a codeword in its initial transmission until that CW is successfully decoded. This requirement introduces additional state parameters stored in both eNB and UE for HARQ process management. 
When the pairing with new CW in HARQ retransmission is considered, the layer-to-port mapping rule in Alt2 introduces additional scheduling restrictions. For example, assume 2 CW in initial transmission with rank-2 per CW, and the CW1 (transmitted on layers {0,1} and ports {7,8}) is corrupted. According to Alt2, the retransmission of CW1 continues to occupy layers {0,1} and ports {7,8}. Then the paired new CW, if any, cannot be of rank-1, because otherwise the new rank-1 CW has to use layer {2}, which is not compatible to CW-to-layer mapping of rank 3 defined in current 36.211, which specifies that the rank-1 CW uses layer {0} and rank-2 CW uses layers {1,2}. Therefore Alt2 either introduces certain scheduling limitation or requires new patches to current specification, both of which can be avoided by Alt1.
Besides the scheduling limitation described above, another issue for Alt2 may arise regarding to potentially empty DMRS RE’s, which can occur when the retransmission CW sticks with DMRS in lower CDM group and no CW utilizes DMRS in upper CDM group. Whether or not the DMRS RE in upper CDM group should be filled with data needs careful study and discussion. No matter what the final decision is, it may involve more specification efforts and possible definition of new pattern cases.
So, Alt1 is the better choice than Alt2 for layer to DMRS port mapping in HARQ retransmission.
3. Conclusion

In this contribution, the layer to DMRS port mapping for retransmission was discussed. Based on our analysis, we think 

· Rank-dependent layer to DMRS port mapping should be adopted for retransmission.
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