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1 Introduction
In RAN1 #62bis meeting, the issue of precoding for UL SU-MIMO in PHICH-triggered retransmission was discussed and the following was 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
However, there are still some remaining issues need further discussion:
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 contribution, we discussed the remaining issues of PHICH-triggered retransmission and provide our views on them. 
2 Discussion
2.1 Reset (Alt 1) vs. Reuse (Alt 2)
In RAN1 #60bis meeting, two HARQ ACK/NACKs was agreed to support UL SU-MIMO operation in LTE-A. In order to minimize PDCCH signalling overhead for adaptive retransmission in UL HARQ, using PHICH based non-adaptive HARQ can be used. Initial UL grant is signalled by PDCCH for both codewords, after that, if only one transport block is successfully decoded at eNodeB, the eNodeB will send (ACK, NACK) or (NACK, ACK) on PHICH to indicate non-adaptive retransmission of the unsuccessfully decoded codeword without PDCCH grant. The problem of precoding decision for PUSCH retransmissions with rank reduction was resolved in RAN1 62bis, but there are still some issues to be resolved in PHICH-triggered retransmissions as follows [1]:

· Codeword(CW) index to determine the scrambling sequence applied to the retransmitted transport block (TB)

· DM-RS applied to the layers of the retransmitted TB

· PHICH resource to convey the HARQ-ACK signal corresponding to the retransmitted TB

Two alternatives were given to resolve the above issues, so-called reset approach and reuse approach. For reuse approach, it is mentioned that this approach is more robust than the reset approach for error cases handling [1]. However, this advantage has limited effect. Firstly, the case of (NACK,NACK) occurrence is  infrequent and the probability of PHICH misdetection is very low, so the error case is very limited. Secondly, the robustness of Alt 2 in handling error case is conditioned on the correct number of CW detected by eNodeB. Thirdly, even though the error case could happen in Alt 1, the eNodeB can always request the UE to transmit the two CWs again by PHICH-triggered. 

It should be noted that reset approach can provide better orthogonality between layers when 3 layers were used in previous transmission [1]. For example, when a retransmission is triggered by PHICH of (ACK,NACK) and  
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 were used in previous transmission, in response to the PHICH, CW1 is to be retransmitted on two layers using DM-RS with 
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 according to Alt 2. However, if Alt 1 is used, Alt 1 will assign 
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to CW1.  This will provide better orthogonality between layers than Alt 2 does. 
Additionally, a hybrid reset/reuse approach Alt 3 can be adopted. That is, Alt 1 is used in the scenario of 3 layers were used in previous transmission and CW1 is required to retransmit, otherwise, Alt 2 is used. Pro and cons of these alternatives are summarized below.
Alt 1: reset approach
· Pros.

· Can provide more orthogonality between layers when 3 layers were used in previous transmission and CW1 is required to retransmit.
· Cons.
· Less robust in handling error cases. 
Alt 2: reuse approach
· Pros.

· More robust in handling error cases.
· Cons.
· Less orthogonality between layers when 3 layers were used in previous transmission and CW1 is required to retransmit. 
Alt 3: reset + reuse approach
· Pros.

· More robust in handling error cases and can provide more orthogonality between layers.
· Cons.
· Increase the complexity somewhat. 
Proposal 1: The Alt 1(reset approach) is adopted in PHICH-triggered retransmission. Alt 3 (reset+reuse approach) is considered as a secondary choice.
2.2 Tx power of retransmission
In RAN1 62bis meeting, it was discussed whether the Tx power of retransmission is scaled as a function of rank of both initial and retransmission is supported or not. Some companies argued that the Tx power of each layer should remain the same as previous transmission to reduce the interference to other UE. However, the overall power used for retransmission will be halved and accordingly the performance of retransmission is affected. Additionally, to reduce the impact to standardization, the overall Tx power of retransmission should remain the same as previous transmission. 
Proposal 2: The overall Tx power of retransmission should remain the same as previous transmission. 

3 Conclusion
In this contribution, we discussed the remaining issues of PHICH-triggered retransmission. Our proposals are summarized below:  
Proposal 1: The Alt 1(reset approach) is considered in PHICH-triggered retransmission. Alt 3 (reset+reuse approach) is considered as a secondary choice.
. 

Proposal 2: The overall Tx power of retransmission should remain the same as previous transmission. 
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