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1 Introduction
In RAN1#72bis meeting, many agreements were reached on the PUSCH 3-2 feedback mode. However, there are still some remaining issues, which should be further discussed in this meeting. 

In this contribution, we give our views on the following remaining issues of PUSCH 3-2 feedback mode:

· Subband  size of PMI and CQI
· Wideband/Subband PMI size of rank 3-4 when Rel-8 4Tx codebook is configured 
· Subband PMI size of rank 1-4 for 8Tx 
2 Subband size of PMI and CQI 
For the subband size of PMI and CQI, there are two issues for further study as below:
· Whether there is a benefit from RRC-configurable subband sizes 
· Whether there is a benefit from allowing different CQI and PMI subband sizes
Regarding the subband size of PMI and CQI, the working assumption is that the existing CQI and PMI subband sizes are used. For PUSCH feedback mode 3-1, there is wideband PMI and sub-band CQI reporting, and the sub-band size depends on the system bandwidth [1]. The major difference between PUSCH feedback mode 3-2 and 3-1 is that there is sub-band PMI reporting. Hence, the existing CQI and PMI subband size in the working assumption should be the subband size defined for PUSCH feedback mode 3-1.  
For the RRC-configurable subband size, first it needs to introduce additional signaling. Secondly, if the sub-band size for PUSCH feedback mode 3-2 is decreased, such as 3 RBs for each subband instead of 6 RBs in the bandwidth of 10 MHz, the drawback is that complexity of measurement and feedback overhead will be significantly increased. In addition, according to the observations on the simulation results, the resulted system performance gain is very limited. As shown in [2], compared to the sub-band size of 6 RBs, the performance gain from the sub-band size of 3 RBs is less than 1% at both cell average and cell edge. In [3], the performance gain from the sub-band size of 2 RBs instead of 5 RBs with an enhanced two-stage codebook is less than 4% at cell average and cell edge. Furthermore, there will be standardization effort needed to evaluate, define and test the additional subband sizes. Hence, the existing subband size of CQI defined for PUSCH feedback mode 3-1 should be used. 

For the second issue, it is unclear the motivation to allow different CQI and PMI subband size for PUSCH feedback mode 3-2. The current aperiodic PUSCH reporting modes already allow different CQI and PMI subband size, e.g., there is wideband CQI and subband PMI in PUSCH feedback mode 1-2 and subband CQI and wideband PMI in PUSCH feedback mode 3-1. If there is the need to allow different CQI and PMI subband size for CSI reporting, it can be done by configuring different aperiodic PUSCH feedback mode. In addition, it will increase the test cases. Considering only one meeting left for 4Tx enhancement WI, different CQI and PMI subband sizes for PUSCH feedback mode 3-2 is not supported.  
Proposal 1:  For PUSCH feedback mode 3-2, there is the same subband size for CQI and PMI, and the subband size is same as the existing subband size defined for PUSCH feedback mode 3-1.
.
3 Wideband/Subband PMI size of rank 3-4 when Rel-8 4Tx codebook is configured
When Rel-8 4Tx codebook is configured, it is agreed that the subband PMI size for rank 1-2 is 4 bits and the wideband PMI size is 0 bit. For rank 3-4, the wideband/subband PMI size is FFS. The straightforward solution for rank 3-4 is to have the same wideband/subband PMI size for rank 1-2; otherwise, if a UE only reporting wideband PMI for rank 3-4 falls back to rank 1-2 with MU-MIMO transmission, the corresponding subband PMI information would not be available. 
As the increase of PMI feedback has more impact on MU-MIMO performance than SU-MIMO, MU-MIMO can get more benefit from the subband PMI feedback compared to SU-MIMO. When a UE reporting rank 3-4 CSI is switched to MU-MIMO transmission with rank 1 or 2, only wideband PMI information can be used, which will deteriorate the MU-MIMO performance. 
In addition, in general, a UE reporting rank3-4 CSI has better channel quality (higher geometry, i.e., UE is closer to eNB) than when reporting rank 1-2 CSI. Since subband PMI reporting for rank 1-2 is supported, the reliability of subband PMI feedback for rank 3-4 is not a problem given the same overhead. Hence, subband PMI reporting for rank 3-4 should be supported.  
Proposal 2: When Rel-8 4Tx codebook is configured in case of PUSCH feedback mode 3-2, the wideband PMI size for rank 3-4 is 0 bit and the subband PMI size for rank 3-4 is 4 bits.
4 Subband PMI size of rank 1-4 for 8Tx 
If Rel-8 4Tx codebook is configured to a UE, the total number of feedback bits for subband PMI is 4N for rank 1-2, where N represents the number of subband. While for 8Tx without sub-sampling, the total number of feedback bits for subband PMI (i.e.,W2) is 4N, 4N, 4N and 3N for rank 1, 2, 3 and 4 respectively.   Considering the additional 4 bits wideband PMI (i.e.,W1) for 8Tx, the number of PMI feedback bits  of PUSCH3-2 for 8Tx is 4+4×N at most, i.e. , 4 bits more than the case of 4Tx of Rel-8 codebook. The additional 4 bits compared to Rel-8 4Tx feedback has small impact on the channel coding rate and the detection performance. Hence, it seems uncessary to do codebook sub-sampling for rank 1-4 subband PMI in case of 8Tx, which can also avoid the performacne loss due to sub-sampling 
 Proposal 3: No codebook sub-sampling on 8Tx rank 1-4 subband PMI reporting for PUSCH feedback mode 3-2.
Besides aperiodic PUSCH CSI feedback mode, it was agreed that the new 4Tx codebook is supported for periodic PUCCH feedback mode 2-1 and 1-1 in last meeting.  As the new 4Tx codebook will use the similar structure as Rel-10 8 Tx codebook at least for rank 1-2, the issues of supporting the new 4Tx codebook in periodic PUCCH feedback mode 2-1 and 1-1 should also be considered, e.g. codebook sub-sampling for periodic PUCCH feedback mode 1-1 and 2-1. However, since the new 4Tx codebook has not been determined, the detail design of periodic PUCCH  feedback mode 1-1 and 2-1 needs to wait for the decision of the new 4Tx codebook. 
Proposal 4: For periodic feedback mode 1-1 and 2-1, the codebook sub-sampling of new 4Tx codebook should be considered.
5 Conclusions
In this contribution, we give the views on the remaining issues of aperiodic PUSCH feedback mode 3-2, which are summarized as follows:
Proposal 1: For PUSCH feedback mode 3-2, there is the same subband size for CQI and PMI, and the subband size is same as the existing subband size defined for PUSCH feedback mode 3-1.

Proposal 2: When Rel-8 4Tx codebook is configured in case of PUSCH feedback mode 3-2, the wideband PMI size for rank 3-4 is 0 bit and the subband PMI size for rank 3-4 is 4 bits .

Proposal 3: No codebook sub-sampling on 8Tx rank 1-4 subband PMI reporting for PUSCH feedback mode 3-2.

No PMI sub-sampling on 8Tx for PUSCH 3-2.

Proposal 4: For periodic feedback mode 1-1 and 2-1, the codebook sub-sampling of new 4Tx codebook should be considered.
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