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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At last meeting, RAN 4 discussed the UE demodulation performance for NR-U, but CSI requirements was not covered. In this paper, we give our discussions on CSI requirements part.
Discussion 
General
In LAA, CQI requirements were introduced to verify the following correct UE behaviors:
· UE should not average CRS/CSI-RS measurements across transmission bursts.
· UE should detect the presence of the subframe before using the subframe for CSI measurements.
The related test setups are shown in clause 9.2.6 and clause 9.2.7 of TS 36.101. For NR-U, similar agreement was made by RAN 1:
	Agreement from RAN 1 #99
[bookmark: OLE_LINK18]A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.


Similar to LAA, we propose to introduce the CQI requirements for NR-U for similar purpose: UE does not average the channel measurement across the different transmission bursts, does not do the interference measurement when the serving cell is not transmitting, and do the CSI measurement by using the valid slots when the transmission could varies burst by burst. 
Proposal 1: Introduce CQI requirements for NR-U for following UE behavior:
· UE does not average the channel measurement across the different transmission bursts
· UE does the CSI measurement by using the valid slots when the transmission varies burst by burst.
Test Setup
For setup, we propose to reuse it from LAA as much as possible. We artificially set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The available SNR on each set is quite different.e.g.0 dB for burst 1 and 6 dB for burst 2. Two criterions can be used as metric:
· CQI distribute criterion:
 If UE follows the specification not to average across the bursts, then the final reported CQIs are expected to distribute around two CQI index value, i.e., the pdf of reported CQI distribution would be with two-peak. e.g. The difference of two medium CQI value must  be larger than 2. If UE average the CQI across the bursts, the distribution of reported CQI is expected to be different, i.e., with more peaks.
·  BLER criterion 
The existing CQI BLER criterion can be reused:
The reported CQI value in the each report shall be in the range of ±1 of the reported median more than 90% of the corresponding set of reports. 
If the PDSCH BLER in the high/low power burst indicated by wideband CQI median is less than or equal to 0.1, the BLER in high power burst indicated by the (wideband CQI median + 1) shall be greater than 0.1. If the PDSCH BLER in high power burst indicated by the wideband CQI median is greater than 0.1, the BLER in high/low power burst indicated by (wideband CQI median – 1) shall be less than or equal to 0.1.
· Aperiodic CSI reporting can be used
· CA scenario can be used as baseline. PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
Other parameters can be FFS.
Proposal 2: Set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The SNR is quite different.
· Use aperiodic CSI reporting
· CA scenario can be used as baseline. PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
· CQI distribute criterion and BLER criterion can be used as test metric 
Conclusion
In this paper, we give our discussions for NR-U CSI requirements, our proposals are:
Proposal 1: Introduce CQI requirements for NR-U for following UE behavior:
· UE does not average the channel measurement across the different transmission bursts
· UE does the CSI measurement by using the valid slots when the transmission varies burst by burst.
Proposal 2: Set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The SNR is quite different.
· Use aperiodic CSI reporting
· CA scenario can be used as baseline. PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
· CQI distribute criterion and BLER criterion can be used as test metric
