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1. Introduction

In RAN1#62bis meeting, the following conclusions on PHICH triggered retransmission were agreed. 

· When the number of TBs in the PHICH-triggered retransmission is less than in the latest transmission with an associated grant.
· The precoding matrix with lowest index is chosen from the agreed uplink codebook with the rank same as the transmission rank of the retransmission
· Continue discussion until next meeting.  Try  to decide between the Reset (Alt 1) vs Reuse (Alt 2) for the following UE behaviour:
· TB to CW mapping
· PHICH resource
· DMRS resource
· FFS if  the Tx power of retransmission is scaled as a function of rank of both initial and retransmission is supported 

In this document, we discuss PHICH resources and DMRS resources for PHICH triggered retransmission. 
2. Discussion
For initial transmission or adaptive retransmission, CSI (cyclic shift indicator) indicated in the UL grant is used to determine DMRS resources and PHICH resources. For PHICH triggered retransmission, CSI is not indicated. Therefore, CSI indicated in the latest UL grant would be used. On the other hand, in SU-MIMO, DMRS resources and PHICH resources also depends on the number of layers or codewords which may be different from the PDCCH-triggered transmission associated with the transport block depending on the ACK/NACK situation. Therefore, a rule to determine DMRS resources and PHICH resources for PHICH triggered retransmission for SU-MIMO needs to be specified. 
It would be preferable to use the same rule for DMRS resources and PHICH resources due to simplicity. We discuss two alternatives of DMRS resources and PHICH resources for PHICH triggered retransmission. 
· Alternative 1: Reset of DMRS/PHICH resources for the PHICH triggered retransmission
· DMRS/PHICH resources are determined according to the CSI in the latest UL-grant-triggered transmission but the number of layers is adjusted to the current subframe. 
· Alternative 2: Reuse of DMRS/PHICH resources for the PHICH triggered retransmission
· DMRS/PHICH resources are same as the latest UL-grant-triggered transmission without any modification. 
For the alternatives, when two TBs are NACK or only first TB (TB1) is NACK, PHICH resources and DMRS resources for PHICH triggered retransmission are same. On the other hand, when first TB (TB1) is ACK and second TB(TB2) is NACK, PHICH resources and DMRS resources for PHICH triggered retransmission of TB2 is different. Hence, we compare two alternatives in following case. 
· Assumption case: first TB(TB1) is ACK and second TB(TB2) is NACK..

PHICH resources
For assumption case, PHICH resource is derived from “lowest RB index” for alternative 1 and “lowest RB index +1” for alternative 2. However, the difference would not be large impact due to similar feasibility and complexity for the alternatives. 

DMRS resources

Figure 1 illustrates the CS and OCC determination of the alternatives for assumption case. 

Both alternatives would be feasible. However, in case of retransmission for 3-layer, alternative 1 has an advantageous from CS separation and OCC usage point of view. CS separation for the retransmission of TB2 is 6 in alternative 1 while 3 in alternative 2. The separation of 6 CSs is useful especially for MU-MIMO with another 2-layer UE. In addition, the same OCC is used for the 2 layers in alternative 1. This is also preferable for the MU-MIMO point of view.
On the other hand, alternative 2 has an advantageous for the error case. When ACK/NACK signal of first TB (TB1) is error in addition that the second TB (TB2) is NACK, eNB may be able to decode TB2 even though TB1 is still missed. However, the probability for above case is small since to miss the ACK/NACK signal is very small. Hence, we don't think this is beneficial point. 
Therefore, we suggest alternative 1 of DMRS/PHICH resource for non-adaptive retransmission.  
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Figure 1 CS and OCC for non-adaptive retransmission
3. Conclusion

We discussed UL DMRS resource and PHICH resource for PHICH triggered retransmission. We propose following: 

· Alternative 1: Reset of DMRS/PHICH resources for the PHICH triggered retransmission
· DMRS/PHICH resources are determined according to the CSI in the latest UL-grant-triggered transmission but the number of layers is adjusted to the current subframe.
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