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1. Introduction

In RAN1#88bis, the agreements on channel reciprocity based CSI acquisition have been made as follows [1].
Agreements:
At least for full channel reciprocity, support at least the following CSI acquisition scheme based on channel reciprocity in NR
· Non-PMI feedback
· CSI contains RI and CQI
· CQI depends on RI and PMI which are selected from a codebook (potentially with restriction) but PMI is not fed back
· FFS UE may also calculate RI and CQI directly with estimated channel, FFS spec impact 
· FFS codebook details, including how to signal
For the case of non-ideal channel reciprocity (e.g., less Tx ports than Rx ports at UE), study and evaluate at least the following candidate schemes

· Scheme 1 (Baseline for performance comparison): Non-PMI feedback

· Each company states the assumed scheme for non-PMI feedback

· Scheme 2: Partial CSI feedback for gNB to acquire full CSI 

· Partial CSI is the information of the partial DL channel (e.g. partial DL channel vector/matrix or partial DL channel covariance matrix) with no reciprocal UL transmission due to the absence of Tx ports corresponding to the Rx ports at UE

· Scheme 3: CSI feedback with non-precoded/beamformed CSI-RS including CQI, RI and PMI

· For beamformed CSI-RS, precoding matrix is determined from CSI available at base station from SRS transmission

· PMI could be for a linear combination codebook

· Scheme 4: SRS switching

· SRS switching is used to obtain full channel information by multiple SRS transmission instants. Non-PMI CSI feedback can be used along with SRS switching

· Taking into account practical impairments in implementation (e.g., PLL accuracy, insertion loss, power imbalance, etc.)

· Scheme 5: Non-uniform beam sampling on codebook

· Configure different spatial resolutions in different spatial domain by CSR

This contribution summarizes the offline discussion of reciprocity based CSI acquisition and presents proposals.
2. Non-PMI Feedback
The following codebooks are discussed for CQI calculation for non-PMI CSI feedback.
· Alt. 1: Beamformed CSI-RS based Codebook 
· Alt-1a: Codebook for beamformed CSI-RS in R1-1709232 with L=1 and  P=1 
· Alt-1b: Codebook including only identity matrix for selected CSI-RS ports
· Alt. 2: Type I Single Panel Codebook in in R1-1709232 with L=1
It was discussed that codebook subset can be indicated to the UE for CQI calculation
Proposal 1:  Support at least one of the above alternatives with indication of codebook subset for CQI calculation
3. Partial channel reciprocity

Enhancements are discussed for partial channel reciprocity cases.   A WF[2] is proposed to address this issue for the case with less Tx ports than Rx ports.  
Proposal 2:  Support at least one of the following enhancement schemes for partial channel reciprocity cases.
· Scheme 2: Partial CSI feedback for gNB to acquire full CSI 

· Partial CSI is the information of the partial DL channel (e.g. partial DL channel vector/matrix or partial DL channel covariance matrix) with no reciprocal UL transmission due to the absence of Tx ports corresponding to the Rx ports at UE

· Scheme 3: CSI feedback with non-precoded/beamformed CSI-RS including CQI, RI and PMI

· For beamformed CSI-RS, precoding matrix is determined from CSI available at base station from SRS transmission

· PMI could be for a linear combination codebook

· Scheme 4: SRS switching

· SRS switching is used to obtain full channel information by multiple SRS transmission instants. Non-PMI CSI feedback can be used along with SRS switching

· Taking into account practical impairments in implementation (e.g., PLL accuracy, insertion loss, power imbalance, etc.)

· Scheme 5: Non-uniform beam sampling on codebook

· Configure different spatial resolutions in different spatial domain by CSR

4. Conclusion
In this contribution, we summarize the offline discussion of reciprocity based CSI acquisition and present the following proposals.
Proposal 1:  Support at least one of the alternatives with indication of codebook subset for CQI calculation.
Proposal 2:  Support at least one of the enhancement schemes for partial channel reciprocity cases.
5. References 

[1] Chairman’s notes, 3GPP RAN1 #88bis
[2] R1-1709768, WF on reciprocity based CSI acquisition, Huawei
