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Introduction
In NR-AH3 meeting [1], the CSI reporting framework on Type I and Type II CSI reporting was established. In this contribution, we focus on remaining issues to be complete for the CSI reporting in NR-MIMO.
Omission of 2nd part CSI reporting
It was mentioned in [2] that up to 2 parts are needed for Type-II CSI reporting. The 1st part include 
· RI, 
· the number of non-zero wideband amplitude coefficients (NNZWAC) per layer, and 
· CQI, 
which determines the payload size of the 2nd part.  The remaining part of the PMI is included in the 2nd part. 
One aspects related to Type II CSI reporting is the payload size can be significantly large than Type I CSI.  To overcome this issue, certain content of the 2nd part can be dismissed. In [2], there’re some further discussion related to omit CSI parameters for the 2nd part of CSI. 
· Information bits and/or channel coded bits of part 2 can be partially transmitted
· Omit CSI parameters corresponding to at least one subbands for part 2
· TBD by RAN1#90bis: if all of part 2 can be dropped as a special case
· TBD by RAN1#90bis: specify one of the following omission rules: 
· Omitted subbands are determined based on a decimation ratio and/or a priority pattern used to order subband CSI (defined in specification) 
· Omitted subbands are determined based on the measured subband CQI included in part 1
In [2], the payload size of PMI in the 2nd packet is jointly determined by RI and NNZWAC, both should be taking as factors that determines the omitted subbands.  In fact, since NNZWAC on the 2nd layer should be ‘0’ if RI = 1 is transmitted, NNZWAC should be sufficient to represent RI information.  In our views, NNZWAC per layer contains more information that RI for omitting subband PMIs.
To determine omission of subbands based on RI and NNZWAC, one way is to define a mapping rule or mapping table with both RI and NNZWAC as inputs.  For example, to obtain the desired M feedback subbands out of N configured subbands, a rough approximation can be 

where  is the NNZWAC for the th layer, ,   can be a parameter related to the allocated resource of Type II PMI part.  To adapt with different resource allocation on PUSCH, different mapping rules or tables can be configurable.
To fully utilize the allocated resource for Type II CSI, another way is to obtain the maximum allowed M for subband PMI feedback.  Since the subband payload is determined after obtaining RI and NNZWAC, once the resource allocation defines the maximum supported payload bits for the 2nd part, M can be calculated to satisfy certain constraints.  For instance, 

where  ,, stands for subband PMI, wideband PMI, and maximum supported payload size of 2nd part, respectively.
[bookmark: _Toc494784187]Observation 1:	Both RI and the number of non-zero wideband amplitude coefficients per layer via part 1 reporting needs to be considered for 2nd part PMI omission.
[bookmark: _Toc494784189]Proposal 1:	Take the number of non-zero wideband amplitude coefficients as factor for determine number of omitted subbands PMI.
After determining the number of omitted subband PMIs, the actual selected subbands within N configured subbands needs to be specified.  A fixed decimation pattern will quantize the feedback subbands M into fixed numbers for a correspondent N. To adapt feedback subbands numbers not included in the pattern, one method is to allocate the feedback subbands apart from the pattern selected subbands.  Since the CQI of subbands is achieved in part-1 of the CSI feedback, UE can select subbands that associated with the best CQI out of the pattern.  This will also reduce the required process of interpolation or channels on base station side, and obtain higher granularity of channel than fixed subband pattern.
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Figure 1. Subbands selection for M > decimated pattern
[bookmark: _Toc494784190]Proposal 2:	For M larger than the number of subbands associated with the decimation pattern, the subbands out of the pattern with the best CQI is also selected for part-2 PMI feedback.
A-CSI on short PUCCH
It was agreed that NR supports aperiodic CSI (A-CSI) reporting on short PUCCH [2]: 
· Support A-CSI on short PUCCH using higher-layer PUCCH resource configuration and DCI-based triggering, [working assumption: including with Y > 0]
FFS: timing relationship relative to CSI-RS
As the working assumption indicated, Y > 0 needs to be supported for A-CSI on short PUCCH.  For Y = 0, the timing constraints for A-CSI may needs some more requirements on CSI calculation.  Nevertheless, for non-PMI based feedback where the CSI calculation complexity is sufficient low, it is desirable to support Y = 0 to feedback CQI/RI on short PUCCH.
[bookmark: _Toc494784191]Proposal 3:	A-CSI on short PUCCH for non-PMI based CSI feedback can be supported with Y ≥ 0.
For PMI based CSI feedback, more computational time is needed.  However, if the number of CSI-RS ports associated with PMI is small, e.g., 2 ports, and if the CSI-RS is located in the early part of a slot, self-contained A-CSI can still be supported to allow fast CSI acquisition.
[bookmark: _Toc494784192]Proposal 3:	A-CSI on short PUCCH for 2-port PMI based CSI feedback can be supported with Y ≥ 0, if the CSI-RS is transmission no later than Symbol 4 in the same slot where the A-CSI triggering is received.
For the timing relationship relative to CSI-RS for A-CSI on short PUCCH, in our views, should have no fundamental difference with A-CSI on PUSCH.  The same mechanism for A-CSI on PUSCH could be applied for simplicity, as well as keep the framework of CSI feedback clear.
[bookmark: _Toc494784193]Proposal 4:	Timing relationship relative to CSI-RS should be the same for A-CSI on short PUCCH and on PUSCH.
Since PUCCH resource is higher-layer and DCI-based triggered, it is not precluded that the same PUCCH resource can be shared for P-CSI, SP-CSI and A-CSI.  Meanwhile, different UCI types, such as CSI reporting, ACK/NACK/SR reporting can be multiplexed in the same PUCCH resource.  Therefore, collisions on PUCCH between different UCI feedback, and CSI triggering types needs to be addressed.  The priority rules can be defined based on the content of PUCCH feedback.  The UCI contains SR/ACK/NACK should be always considered as the highest priority.  If CSI reporting cannot be multiplexed with SR/ACK/NACK due to resource constraints, CSI reporting should be discarded on PUCCH.  Aperiodic CSI reporting should be prioritized than semi-persistent CSI reporting, if the same PUCCH are shared.  Periodic CSI reporting on PUCCH has the lowest priority.
[bookmark: _Toc494784194]Proposal 5:	A-CSI on should at least be prioritized than SP-CSI and P-CSI reporting, if they are collided on the same short PUCCH resource.
Conclusion
In this contribution, we discuss remaining issues of CSI reporting for NR-MIMO.  We have following observation:
Observation 1:	Both RI and the number of non-zero wideband amplitude coefficients per layer via part 1 reporting needs to be considered for 2nd part PMI omission.
In addition, we propose
Proposal 1:	Take the number of non-zero wideband amplitude coefficients as factor for determine number of omitted subbands PMI.
Proposal 2:	For M larger than the number of subbands associated with the decimation pattern, the subbands out of the pattern with the best CQI is also selected for part-2 PMI feedback.
Proposal 3:	A-CSI on short PUCCH for non-PMI based CSI feedback can be supported with Y ≥ 0.
Proposal 3:	A-CSI on short PUCCH for 2-port PMI based CSI feedback can be supported with Y ≥ 0, if the CSI-RS is transmission no later than Symbol 4 in the same slot where the A-CSI triggering is received.
Proposal 4:	Timing relationship relative to CSI-RS should be the same for A-CSI on short PUCCH and on PUSCH.
Proposal 5:	A-CSI on should at least be prioritized than SP-CSI and P-CSI reporting, if they are collided on the same short PUCCH resource.
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