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1 Introduction

In RAN1#89 meetings, the following agreements were achieved. [1] 
· 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 the contribution, we will discuss the CSI feedback for DL transmissions.
2 CSI Feedback for TS2 in Rel-15
As agreed in previous meeting, TS2, i.e., open loop/semi-open loop, is not explicitly supported for PDSCH in specification in Rel-15 for NR, which means that there is no any specification for open loop or semi-open loop and related issues. 

If there is no such TS2 according to the agreement, the CSI for it does not need to be discussed, and the specification on such CSI feedback for TS2 is also not allowed. If open the door to discuss and specify the CSI feedback for open-loop/semi-open-loop (which is against the previous agreement), the other open-loop/semi-open-loop schemes, such as SFBC, RE level precoding cycling, also should be involved to be discussed and compared, and then select the best solution. 
Proposal 1: Following the agreement of not explicitly supporting TS2, the related CSI feedback for open-loop/semi-open-loop should NOT be supported in Rel-15.
3 CSI feedback for closed-loop transmission
In some cases, such as high speed scenarios, the CSI feedback needs to be robust for fast varying channels. In last meeting, some company proposed to specify open-loop/semi-open-loop CSI feedback, which, however, is already precluded in the agreement. In such proposed scheme, PMI and CQI are mainly for wideband and long term information. But actually, the similar robust CSI can be obtained in the CSI feedback for closed-loop transmission without any specific impact. 
In the following we give some solutions to enable closed loop transmission in these scenarios, which does not require the CSI feedback for open-loop/semi-open-loop transmission.

It is well know that CSI feedback for closed-loop transmission includes PMI, CQI, CRI and RI, each of them can be separately and flexibly configured. Both wideband and subband are supported in CSI feedback for closed-loop transmission. In the cases of legacy open-loop/semi-open-loop transmission, such as high speed scenarios, wideband CSI feedback for closed-loop can be used, e.g., W1 and W2. Then, how to use wideband information is dependent on gNB’s implementation, such as only using long term information W1. 

For the closed loop, normally, CQI is calculated based on the selected PMI. If the channel varies rapidly, as in the high speed scenarios, CQI should be adjusted/averaged for robustness. One of the solutions is that the feedback CQI can be further adjusted by gNB, which is an implemented solution without any specification impact. Similar to LTE, based on PMI feedback, network can adjust CQI by calculating the angle offset or different beamforming gain between the transmit precoders and the feedback PMI. Similar CQI adjustment is already used in LTE, such as MU-CQI calculation, and TDD beamforming with TxD CQI feedback. Since the precoders are decided by gNB itself for transmission, so gNB can adjust the CQI for any robust transmission. 

In this scheme, the CSI feedback for closed-loop transmissions is reused without any need for introducing any other CSI feedback for open-loop/semi-open-loop. How to use the closed-loop CSI for high speed scenarios (or similar scenarios) is dependent on gNB’s implementation.
The other solution for the high speed scenarios with CSI feedback for closed-loop transmissions is based on the beamformed CSI-RS. The first step is CSI feedback, such as wide band W1 and W2. Then, gNB using the feedback information to transmit beamformed CSI-RS, which is a robust beam or multiple beams based on the feedback information for CQI calculation. The second step is to feedback the CQI based on the beamformed CSI-RS by UE. Similar procedure was also supported in LTE, which is Non-PMI feedback scheme. Through the CSI-RS transmitted with beam(s), CQI can match the following robust transmission. 
In this solution, we can see the CSI feedback for closed loop transmission is sufficient, and the implementation of the beamformed CSI-RS transmission is done by gNB-self without any specification impact.
Based on the above discussion, we can see that the CSI feedback for closed-loop transmission is sufficient to the scenarios of high speed cases or similar cases.
Proposal 2: CSI feedback for closed loop transmissions can be reused for the high speed scenarios, and there is no need to introduce specific CSI feedback for open/semi- loop.
4 Conclusions
The contribution analyzes CSI acquisition for DL robust transmission, based on which the following proposals are made.
Proposal 1: Following the agreement of not explicitly supporting TS2, the related CSI feedback for open-loop/semi-open-loop should NOT be supported in Rel-15.
Proposal 2: CSI feedback for closed loop transmissions can be reused for the high speed scenarios, and there is no need to introduce specific CSI feedback for open/semi- loop.
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