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1 Introduction
During RAN1 #62bis meeting, the precoder for PHICH-triggered SU-MIMO retransmissions in uplink was discussed and the following agreements were made:
· 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
In this contribution, some remaining issues are discussed for PHICH-triggered retransmissions. The issues are as follows:
· TB to CW mapping
· DMRS resource
· PHICH resource
2  DMRS resource 
The OCC/CS mapping for DM RS configuration is given in Table 1 in the first transmission, which is also agreed in [3].
Table 1  OCC/CS mapping for DM RS configuration
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If the rank of the retransmission is the same as the initial transmission, it is straightforward to reuse the same OCC/CS mapping. Thus, we only need to focus on the case when rank is reduced in a retransmission, i.e. 1 out of 2 transmitted codewords is received incorrectly in the initial transmission. And for rank=1  retransmission corresponding to rank=2 initial transmission or rank=3 initial transmission, it is obvious to reuse the  OCC/CS same as the one used in initial transmission. And for rank=2 retransmission corresponding to rank 3 initial transmission or rank 4 initial transmission, further discussions are needed.
For example, let us assume rank = 3 initial transmission for a UE and that DM RS configuration #1 in Table 1 is assigned to a UE. If the eNB fails to decode only the 2nd codeword, reusing the OCC/CS values for the 2nd codeword from the initial transmission provides low orthogonality between the two layers and prevents the UE to be paired with another one with unequal bandwidth allocation.
An effective solution was proposed in [4]. If the eNB fails to decode the 2nd codeword, the UE resets the OCC/CS values for the first two layers in the initial transmission (i.e. CS={6 0} and OCC={1 1}), i.e. the OCC/CS for two layers associated with the CS index in the original UL grant, as illustrated in Fig. 1.
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Fig. 1 OCC/CS configuration for PHICH triggered retransmission in rank 3 case

For rank 2 retransmission and rank 4 initial transmission, if only one codeword fail to decode, reusing the OCC/CS values from initial transmission or resetting the OCC/CS values for the first two layers in the initial transmission has the same performance according to table 1, i.e. CS separation with good orthogonality and  MU-MIMO performance with unequal bandwidth allocation.

Proposal 1: When the number of transport blocks in the PHICH-triggered retransmission is less than that in the latest transmission with an associated grant, the CS and OCC in the retransmission is indicated by the Cyclic Shift Field in the uplink grant associated with the latest transmission according to the number of layers in the retransmission.
3 TB to CW mapping 
In this part, PUSCH scrambling sequence and TB to CW mapping are discussed respectively.
The PUSCH scrambling sequence generator shall be initialized  
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at the start of each subframe [1] and the parameters used in scrambling sequence initialization are as follows:

· 
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In the case of single codeword transmission, 
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 is equal to zero. In [2], two alternatives, Reset method and Reuse method are discussed. The only case in which the two alternatives are different is when eNB sends (NACK, NACK) but the UE decodes it as (ACK, NACK).  In this case, the UE only retransmits TB2 but eNB assumes both of the TBs are retransmitted. As described in [2], if Reuse method is adopted, the eNB and UE have the same understanding about the scrambling sequence and codeword for transmitting TB2.And in this case TB2 could still have chance to be correctly decoded. While if Reset method is used, TB2 could not be correctly decoded due to the different understanding between eNB and UE about the scrambling sequence and the codeword used for transmitting TB2. And that is the reason why reuse method is proposed in reference contribution [2]. As that mentioned in section 2, the DMRS resources occupied for the retransmission of 2 TBs and 1 TB are different. Through the detection of the DMRS resources transmitted by the serving UE at the eNB side, the eNB could differentiate one or two TBs being retransmitted. So the case mentioned in contribution [2] actually does not exist. Considering the reasons above and following the TB to codeword mapping design in the downlink, codeword 0 and corresponding q=0 is always used for the single retransmitted TB.
Proposal 2: Codeword 0 and corresponding 
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 is used for the single retransmitted TB.
4 PHICH resource
To support UL SU-MIMO in LTE-A, two PHICH resources corresponding to two TBs ACK/NACK are defined, which are identified by the index pair 
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[image: image11.wmf]ë

û

PHICH

SF

DMRS

group

PHICH

RA

PRB

seq

PHICH

group

PHICH

PHICH

group

PHICH

DMRS

RA

PRB

group

PHICH

N

n

N

I

n

N

I

N

n

I

n

2

mod

)

/

(

mod

)

(

_

_

+

=

+

+

=


And to distinguish PHICH resources between two TBs, 
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 is given as follows:
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Similar to previous section, if the rank of the retransmission is the same as the initial transmission, it is straightforward to reuse the same PHICH resource as that of initial transmission. When only 1 out of 2 transmitted TBs fail to decode, for simplicity, the PHICH resource in the initial transmission is reused for the retransmitted TB.
Proposal 3: When only 1 out of 2 transmitted TBs failing to decode, for simplicity, the PHICH resource in the initial transmission is reused for the retransmitted TB.
5 Conclusion
In this document, we discussed remaining issues on PHICH-triggered PUSCH retransmissions, such as TB to CW mapping, DMRS resource and PHICH resource. We propose:
Proposal 1: When the number of transport blocks in the PHICH-triggered retransmission is less than that in the latest transmission with an associated grant, the CS and OCC in the retransmission is indicated by the Cyclic Shift Field in the uplink grant associated with the latest transmission according to the number of layers in the retransmission.
Proposal 2: Codeword 0 and corresponding 
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 is used for the retransmitted TB.
Proposal 3: When only 1 out of 2 transmitted TBs failing to decode, for simplicity, the PHICH resource in the initial transmission is reused for the retransmitted TB
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