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Introduction
About transmission scheme, RAN1#87 has agreed that [1]:
Agreements:
· Support at least the following DMRS based DL MIMO transmissions for data in NR,
· Scheme 1: Closed-loop transmission where data and DMRS are transmitted with the same precoding matrix
· Demodulation of data at the UE does not require knowledge of the precoding matrix used at the transmitter
· Note: spatial multiplexing and rank-1 are included
· Scheme 2: Open loop and Semi-open loop transmissions where data and DMRS may or may not be restricted to be transmitted with the same precoding matrix
· Demodulation of data at the UE may or may not require knowledge of the relation between DMRS ports and data layers
· Note: DMRS can be precoded or not precoded
· Study the transmission schemes, e.g., SFBC, Large delay CDD, Layer shifting, small delay  CDD
· Study the selection of transparent and/or non-transparent DMRS
· Transparent DMRS: DMRS and data precoded identically
· Non-transparent DMRS: DMRS  and data precoded differently

Furthermore, in RAN1#89 there is one agreement on open/semi-open loop transmission [2]:
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

Based on the above agreements, from the perspective of UE it could be concluded that
· For the transmission, precoding scheme will be transparent and in some degree UE could not recognize whether it is open loop transmission or semi-open loop transmission or closed loop transmission, as data and DMRS are with the same precoding matrix.
· For the CSI calculation and feedback, UE could carry out corresponding operations under the transmission scheme assumption, while for semi-open loop transmission different diversity schemes could be assumed.
In this paper, we will share our views mainly on CSI feedback for open/semi-open loop transmission.

Discussion
For open/semi-open loop transmission, it is not clear for us to support a rank higher than 2. Open/semi-open transmission is known to provide the reliable transmission, typically applicable for high speed scenario and low SNR scenario. In addition, for above 6GHz, achievable rank for one TRP transmission is typically up to 2 for the high probability of LOS channel.
Proposal 1: CSI calculation for open/semi-open loop transmission should mainly focus on rank =1 and rank=2.
Next, we will discuss with CSI feedback for open loop transmission and semi-open loop transmission respectively.
Open loop transmission:
For open loop transmission, there is no PMI feedback, but with RI, CQI feedback. For CQI calculation, it could be based on averaging across precoders from a predefined codebook. It may lead to a lower CQI accuracy, yet it is still reasonable for open loop transmission due to its relatively low CSI accuracy requirement. In addition, for UE this method could achieve low computation complexity and feedback overhead.
Proposal 2: CQI calculation based on averaging across precoders from a predefined codebook should be considered for open loop transmission.
Semi-open loop transmission:
Unlike closed loop transmission where PMI should be matched to instant transmission, for semi-open loop transmission, there is typically supposed to be only partial PMI feedback like LTE, which is some long term channel information.
Considering TS2 is not explicitly supported in R15, reuse precoder for closed loop transmission is one natural way. NR [3] has adopted dual-stage codebook where W1 is relatively long term information, and W2 provides short term information and sensitive to channel change. Thus, one direct calculation of CQI for semi-open loop could be based on only reporting W1, while W2 is cycled in PRG level. The reason lies in W1 provides DL long spatial information and the mismatch between W2 and instant channel is avoided. In low speed scenario, W2 or beam selection even could be considered to be fixed. In addition, considering both vertical and horizontal directions, reporting information could be further studied. For example, typically UE is more active in horizontal direction than vertical. In this regard, UE could report W11 and assumes W12 and W2 cycling. Furthermore, if type I MP is configured, inter-panel co-phasing could be also considered to be cycling.
Proposal 3: Consider to support wideband W1 (or W11 or W12) reporting and related CQI calculation based on W2 (or W12 or W11) and inter-panel co-phasing (if configured) cycling with PRG level for semi-open loop transmission.
Further, we even could consider other diversity schemes than precoder cycling, e.g., SFBC, to calculate CSI. It still doesn’t violate the present agreements on CSI feedback. In addition, like precoder cycling, SFBC could also provide a relatively robust CQI so that fast channel change would not worsen CQI accuracy very much. One example for UE to calculate CSI based on different diversity schemes is as follows:
Table I Diversity scheme assumption for semi-open loop CSI feedback
	Use case
	Diversity scheme assumption

	Rank = 1
	SFBC

	Rank = 2
	Precoder cycling


where UE could assume SFBC adopted for rank = 1, and precoder cycling for rank =2. 

Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: CSI calculation for open/semi-open loop transmission should mainly focus on rank =1 and rank=2.
Proposal 2: CQI calculation based on averaging across precoder from a predefined codebook should be considered for open loop transmission.
Proposal 3: Consider to support wideband W1 (or W11 or W12) reporting and related CQI calculation based on W2 (or W12 or W11) and inter-panel co-phasing (if configured) cycling with PRG level for semi-open loop transmission.
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