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1. Introduction
In the last RAN1 meeting, several agreements regarding DL OL MIMO schemes were made as followings:
Agreements:
· For NR in Rel-15, DL transmission scheme 2 is not explicitly supported for unicast PDSCH in specification 
· Note: CSI feedback assuming open-loop/semi-open-loop and/or closed-loop transmissions is to be discussed separately
In this contribution, we discuss CSI feedback enhancement for DL OL MIMO.
Discussion
Generally, there are two types of CSI feedback for semi-OL MIMO; non-hybrid CSI and hybrid CSI. We first discuss non-hybrid CSI feedback enhancement and then hybrid CSI.
In case of non-hybrid CSI feedback for semi-OL, UE reports some parts of channel direction information such as CRI, or partial PMI (e.g. W11, W1) and calculates CQI based on the reported channel direction and cycling beams. To support this, gNB configure reporting parameter set {RI, CQI, parts of channel direction information (e.g. CRI, W11 or W1)} and codebook subset restriction to indicate cycling beams. 
Specifically, if the reported channel direction information is just CRI, UE assumes beam cycling for the whole PMI i.e., W1 and W2, based on CBSR, which is targeting very high Doppler. In addition, given that typically UE moves slower in vertical direction than in horizontal direction, W11 corresponding vertical spatial domain is less likely to suffer from channel aging. In this case, the reported channel direction information is CRI and W11, and UE assumes beam cycling for W12 and W2, based on CBSR. As a result, closed loop precoding can be supported in vertical spatial domain and open loop beam cycling can be supported in horizontal spatial domain. If the parts of channel direction information are CRI and W1 then UE applies beam cycling based on CBSR for W2. Furthermore, if type 1 MP (multi-panel) codebook is configured with mode 2, inter-panel co-phase cycling can be done based on CBSR for W2.
Proposal 1: For non-hybrid CSI feedback for semi-OL, reporting set {RI, CQI, parts of channel direction information (e.g. CRI, W11 or W1)} is configured and cycling beams are indicated by CBSR.

In case of hybrid CSI feedback for semi-OL, two report setting will be configured; the first reporting set only contains parts of channel direction information and the second reporting set contains {RI, CQI}. gNB uses first reporting set to generate beamforming of multiple BF CSIRS resources for the second reporting set. Specifically, gNB applies different beamforming for each of N BF CSIRS resources to generate UE transparent N beam cycling. For second reporting set, UE uses (k%N)-th BF CSIRS resource to measure DL channel for k-th PRG and calculates RI and CQI assuming PMI=. In this way, UE calculate RI and CQI reflecting beam cycling. In our view, the maximum number of ports for each BF CSIRS linked to second reporting set is two since we don’t see a clear motivation of beam cycling for more than rank 2.

Proposal 2: For hybrid CSI feedback for semi-OL, reporting set 1 {parts of channel direction information (e.g. CRI, W11 or W1)} and reporting set 2 {RI, CQI} are configured, and UE applies cycling of BF CSIRS resources when calculating RI and CQI of reporting set 2 assuming PMI=.
For higher rank than 2, the motivation for OL MIMO is not clear to us. Above 6GHz and X-pol antenna case, achievable rank is most likely to be up to 2 due to the large path loss of non-LOS channel component. Although rank can be higher than 2 when carrier frequency is below 6GHz, basically, OL-MIMO is mainly used when link adaptation is unstable due to high Doppler. Thus, we don’t see clear motivation to use OL-MIMO for high rank case. 
Proposal 3: Primary design target of CSI enhancement for (semi-)OL MIMO is rank 1 and rank 2 transmissions.
2. Conclusion
In this contribution, we have discussed feedback enhancement for OL/semi-OL MIMO and proposed as following:
Proposal 1: For non-hybrid CSI feedback for semi-OL, reporting set {RI, CQI, parts of channel direction information (e.g. CRI, W11 or W1)} is configured and cycling beams are indicated by CBSR.

Proposal 2: For hybrid CSI feedback for semi-OL, reporting set 1 {parts of channel direction information (e.g. CRI, W11 or W1)} and reporting set 2 {RI, CQI} are configured, and UE applies cycling of BF CSIRS resources when calculating RI and CQI of reporting set 2 assuming PMI=.
Proposal 3: Primary design target of CSI enhancement for (semi-)OL MIMO is rank 1 and rank 2 transmissions.
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