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1. Introduction

For CSI measurement agenda, several issues are discussed including reciprocity based CSI feedback and CSI measurement details. This contribution summarizes companies’ views on these issues.
2. Reciprocity based CSI feedback
2.1 Non-PMI Feedback

Non-PMI feedback is discussed in the contributions under this agenda item. One WF is proposed to address remaining issues on non-PMI feedback [1] R1-1716804. Based on offline discussion and contributions, the following alternatives have been proposed for down-selection.
Alt 1: Port selection codebook is used for CQI calculation for non-PMI feedback ([1] R1-1716804)

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

· FFS other details of the port selection codebook

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

· FFS Signaling details e.g. whether this indication can be dynamic using L1/L2 signaling

· Support up to 8 layers and at least up to 8 CSI-RS ports 

Supported by ZTE, Sanechips, Samsung, LG Electronics, Nokia, NSB, ASTRI, vivo, Ericsson, Intel, NTT DOCOMO
Alt 2: The UE shall assume a codebook for RI and CQI determination where for each rank, R, the codebook contains only one precoder which is the first R columns of an identity matrix

Supported by Ericsson, CATT, Qualcomm
Alt 3: An existing codebook is used for CQI calculation for non-PMI feedback

· Support at least up to 8 CSI-RS ports and 4 layers

· Type I single panel codebook is used for CQI calculation for non-PMI feedback

· A single precoder per rank in the codebook is indicated to the UE for CQI calculation

· FFS whether L1/L2 signaling and details

Supported by AT&T
It can be observed that majority supports Alt-1. Hence we have the following proposal.

Proposal 1: Support the following non-PMI feedback:
· 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

· FFS other details of the port selection codebook

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

· FFS Signaling details e.g. whether this indication can be dynamic using L1/L2 signaling

· Support up to 8 layers and at least up to 8 CSI-RS ports
2.2 Partial channel reciprocity

Enhancements are discussed for partial channel reciprocity cases. According to the tdocs, the following schemes are discussed. 
· Scheme 2: Partial CSI feedback for gNB to acquire full CSI  

· Supported by Huawei (Complementary to scheme 4)

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

· Supported by Nokia, MediaTek 
· Scheme 4: SRS switching

· Supported by Qualcomm, Huawei (at least 4Tx switching), Ericsson (if feasible)
· Scheme 5: Non-uniform beam sampling on codebook 

· Supported by ZTE

Scheme 4 - SRS switching has been agreed in R1-1714884.  No clear majority view can be observed for other schemes. We propose to further study CSI feedback schemes for partial channel reciprocity.
3. CSI measurement details

3.1 Interference measurement resource

For IMR, schemes used for NZP CSI-RS based IM and DMRS based IM are discussed. There are two WFs on this issue[2]. One WF R1-1716788 is on NZP CSI-RS and another WF is on ZP-CSI-RS based IMR is proposed.  Companies’ views are summarized as follows. 
For NZP CSI-RS based IM, the following schemes are discussed.

· Scheme 1: Estimation on NZP CSI-RS for channel estimation (by subtracting CSI-RS from Rx signal)

· Supported by Intel, Samsung 
· Scheme 2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix
· Supported by ZTE, Sanechips, Intel, Ericsson, Nokia, NSB, Sony
It can be observed that majority view supports Scheme 2. Hence we have the proposal.
Proposal 2: For NZP CSI-RS based IM, support Scheme 2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix.
Another aspect involved with NZP CSI-RS based CSI-RS is whether to support UE side emulation or gNB side emulation. Companies’ views are summarized as follows.  
· Alt 1: Support UE side emulation 

· Supported by ZTE, Sanechips 
· Alt 2: Support gNB side emulation 
· Supported by Huawei, HiSilicon, Qualcomm, Nokia, NSB, Ericsson, Sony 
Proposal 3: Support gNB side emulation for NZP CSI-RS based IM.

For DMRS based IM, views on whether NR supports DMRS based IM or not are summarized as follows.

· DMRS based IM is supported
· Supported by NTT DOCOMO, Nokia, NSB, ZTE, Sanechips
· DMRS based IM is not supported
· Supported by Qualcomm, Ericsson, Huawei, HiSilicon
It can be observed no majority view is shown. However considering the performance available in this meeting, it is proposed to support DMRS based IM.
Proposal 4: DMRS based IM is supported.
3.2 Measurement restriction and measurement subset

Issues on time/frequency domain measurement restriction and measurement subsets are discussed in this agenda item. Companies views are summarized as follows.

· Support time domain channel measurement restriction. 

· Supported by Nokia, NSB, Huawei, HiSilicon

· Support frequency domain channel measurement restriction.

· Supported by Nokia, NSB, Huawei, HiSilicon

· Support frequency and time domain measurement subsets.

· Supported by Samsung, Nokia, NSB, Huawei, HiSilicon

· Support frequency domain measurement restriction is not supported.

· Supported by Qualcomm 

No clear majority view among the above schemes. We propose to further study measurement restriction and measurement subset issues.
4. Resource set configuration

Resource set configuration is also discussed in this agenda item to facilitate spatial measurement restriction. The following proposal is proposed.

Proposal 5: NR supports multiple resource sets in a resource setting. Each of the resource sets consists of a set of resource IDs of the resources configured as a pool outside the resource sets.  
For example,
Resource setting m {

Resource 1, resource 2, ..., resource K

Resource set 1 { Resource ID i1, Resource ID i2,..., Resource ID iK1 }; ... ;

Resource set S {Resource ID i1, Resource ID i2,..., Resource ID iKS}

}
5. Conclusion
In this contribution, we summarize the offline discussion and contributions on CSI measurement. We have the following proposals.
Proposal 1: Support the following non-PMI feedback:

· 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

· FFS other details of the port selection codebook

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

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

Proposal 2: For NZP CSI-RS based IM, support Scheme 2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix.

Proposal 3: Support gNB side emulation for NZP CSI-RS based IM.
Proposal 4: DMRS based IM is supported.
Proposal 5: NR supports multiple resource sets in a resource setting. Each of the resource sets consists of a set of resource IDs of the resources configured as a pool outside the resource sets.  
For example,
Resource setting m {

Resource 1, resource 2, ..., resource K

Resource set 1 { Resource ID i1, Resource ID i2,..., Resource ID iK1 }; ... ;

Resource set S {Resource ID i1, Resource ID i2,..., Resource ID iKS}

}.
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