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1 Introduction

At the previous meeting it was agreed that [1]:
Agreements:
For non-PMI codebook, down-select one between the following alternatives

· Alt A: Port selection codebook is used for CQI calculation for non-PMI feedback

· Each column of each precoding matrix in the port selection codebook contains only one non-zero entry

· Codebook subset restriction is supported to indicate a single precoder per rank in the codebook used for CQI calculation

· FFS whether this indication can be done by using L1/L2 signaling or RRC signaling
· Support at least up to 8 CSI-RS ports and 8 layers

· Alt B: Port index indication is signaled to UE for RI/CQI calculation in non-PMI feedback

· Port index indication selects the CSI-RS port(s) used for RI/CQI calculation per rank

· Indentity matrix is assumed by UE on the selected CSI-RS ports for RI/CQI calculation

· N ports are selected for rank N

· FFS Signaling details e.g. whether this indication can be done by using L1/L2 signaling or RRC signaling
· Support up to 8 layers and at least up to 8 CSI-RS ports

· If down-selection between the above alternatives cannot be achieved until RAN1#90bis, it's up to editor how to capture Alt A or Alt B in specifications
In this contribution, we will discuss the CSI acquisition mechanism for full channel reciprocity.
2 CSI acquisition for full channel reciprocity
In order to achieve an excellent DL transmission scheduling, both the channel information and the interference information of the users are required at the network side, in which the interference information includes inter-layer interference, MU-MIMO interference and inter-cell interference. 

Actually, network can acquire MU-MIMO interference as well as channel information by the UL sounding reference signal with the assumption of full channel reciprocity. However, inter-cell interference can only be known at UE side. 

For solve the problem above, an alternative approach is to feedback the interference covariance matrix explicitly or implicitly with PMI reporting. However, as discussed in the previous meetings, the feedback overhead and the performance improvement can be obtained are still required to studied.
In the case of full channel reciprocity, network can’t acquire CQI and RI purely by the channel information and interference information through UL sounding reference signal, even with explicit interference covariance matrix fed back by UE. Because network has no information about the noise information and UE receiver capability including path loss, antenna gain and the processing capability. To choose an appropriate MCS for each PDSCH transmission at network side, CQI and RI should be still reported by UE. 

In practical system, considering MU-interference, the precoder for PDSCH transmission may always be different from the PMI reported or selected at UE side, which is selected by UE for SU-MIMO transmission. Then a CQI mismatch would exist with different precoding matrix employed. Therefore, network would always override the reported CQI/RI with the updated precoder with the knowledge of precoding matrix assumption at UE side, by which the mismatch can be controlled. 
As discussed above, to comprehend the CQI reported by UE, network should know the assumption for the calculation of CQI and RI. In LTE, transmit diversity assumption based CQI is employed for full channel reciprocity, which is not accurate especially for higher rank. For FDD system, the CQI is assumed to be conditioned on the reported RI and PMI mostly.
Non-PMI feedback is agreed to be supported in NR, in which only RI and CQI are reported. CQI depends on RI and PMI, in which PMI are selected from a codebook (potentially with restriction). The other schemes are not precluded.
Two alternative methods for choosing PMI for CQI calculation were discussed in RAN1 AH#3. For these two options, beamformed CSI-RS is employed with the precoding matrix for UE implemented as the beamforming weight. If the intended precoding of the DMRS in the subsequent PDSCH transmission is employed as beamforming weight, there is no mismatch between the precoding assumed for CQI calculation and the precoding used for PDSCH transmission. To reduce the CSI-RS overhead, for the users with similar beamforming direction, beamformed CSI-RS ports can be shared. However, different ports may have different priorities for different users. 
To indicate the ports for each user, port selection codebook is defined in Alt A and codebook subset restriction is employed to indicate the PMI assumption for each user with non-PMI feedback. However, the codebook subset restriction signaling is generally transmitted by RRC, which is semi-statically and is hard to inform the PMI assumption in time. Then it may lead to CQI mismatch again. 
For Alt B, port index indication is signaled explicitly to UE for selecting the CSI-RS ports for RI/CQI calculation. To support timely switching of the best CSI-RS ports for RI/CQI calculation, the indication should be carried by L1 or L2 signaling.
Proposal 1: For non-PMI feedback, support port index indication when calculating CQI.

Proposal 2: Port index indication for non-PMI feedback should be conveyed by L1 or L2 signalling.

3 Conclusions
The contribution analyses the CSI acquisition for Non-PMI feedback, based on which the following proposals are made.
Proposal 1: For non-PMI feedback, support port index indication when calculating CQI.

Proposal 2: Port index indication for non-PMI feedback should be conveyed by L1 or L2 signalling.
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