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1. Introduction
At RAN4 #90, core requirements on L1-RSRP reporting including measurement period were discussed, and RAN4 made some agreements. In addition, agreements on test case for L1-RSRP reporting were captured in WF [1], but some parts of test case design are still under discussion. In this contribution, we provide our views on test case for L1-RSRP reporting.
2. Discussion
[bookmark: _GoBack]At the RAN4#90, test cases for L1-RSRP reporting was discussed, and agreements were captured in WF [1].
	Agreements in WF [1]:
· For L1-RSRP measurement based on CSI-RS with repetition on
· RAN4 to further discuss if and how to define test case to verify UE Rx beam refinement 
· For L1-RSRP measurement based on CSI-RS with repetition off
· 2 CSI-RS resources are transmitted from the same direction but with different power
· Whether and how TCI state is configured for the CSI-RS resources is FFS
· Define delay test with aperiodic CSI-RS resource
· Define accuracy test with periodic CSI-RS resource
· FFS if UE is assumed to use rough or fine Rx beam



In case of L1-RSRP measurement based on CSI-RS with repetition off, it was agreed that delay test will be defined with aperiodic CSI-RS resources while accuracy test will be defined with periodic CSI-RS resources. Based on these agreements, RAN4 needs to discuss about further details on test case for L1-RSRP reporting. 
Test case for CSI-RS with repetition on
In case of CSI-RS with repetition on, UE is expected to perform Rx beam refinement on the CSI-RS resources. In this sense, there would not necessary to define delay test for CSI-RS with repetition “on”. On the other hands, test for accuracy requirements could be consider to verify performance regarding Rx beam sweeping. At the last meeting, some companies argued that it would be necessary to specify some test cases to verify UE Rx beam refinement rather than accuracy test. From operator’s point of view, specifying such test is preferable, but it seems to be controversial, and accuracy test could be one way to verify that performance.
Proposal 1: For CSI-RS with repetition on, RAN4 should discuss about test case to verify UE Rx beam refinement, and accuracy test based on the CSI-RS resource would be possible way.
· FFS if other tests could be considered as test case to verify Rx beam refinement instead of accuracy test.
Test case for CSI-RS with repetition off
It was agreed that aperiodic CSI-RS is used for the delay test. Therefore, it would be straightforward to define delay test based on aperiodic CSI reporting.
Proposal 2: For CSI-RS with repetition off, delay test could be specified based on aperiodic reporting.
When it comes to accuracy test, it was agreed that periodic CSI-RS is used for the accuracy test. In this case, both aperiodic and periodic reporting could be considered for accuracy test, but from test coverage point of view, periodic reporting would be preferable. In addition, in case of periodic CSI-RS based beam reporting, UE may or may not perform L1 averaging based on existence of higher layer parameter, i.e. timeRestrictionForChannelMeasurements, configuration. As agreed in the previous meeting, only single shot based L1-RSRP accuracy is defined in RAN4. To guarantee that UE utilize only one sample for each reporting, timeRestrictionForChannelMeasurements should be configured for the accuracy test.
Proposal 3: For CSI-RS with repetition off, accuracy test could be specified based on periodic reporting, and higher layer parameter timeRestrictionForChannelMeasurements should be configured.
In terms of UE Rx beam assumption, whether UE is assumed to use rough or fine Rx beam was discussed at the last meeting, but it is still under discussion. In our view, L1-RSRP reporting should be tested with fine beam since core requirements are specified based on the assumption that UE would utilize different Rx beam than RRM measurement. This fact means that UE would not utilize “rough” beam but “fine” beam for L1-RSRP measurement and reporting. Hence, L1-RSRP test case should be defined based on fine beam assumption. SSBs would be configured for L1-RSRP reporting test case even if the test case is for CSI-RS based reporting. Thus, UE could know appropriate Rx beam for CSI-RS configured for L1-RSRP reporting if the TCI-states indicating such SSBs are configured. If companies have concerns on whether UE could know appropriate Rx beam for configured RS resources, RAN4 could discuss about further condition for the test case.
Proposal 4: Fine Rx beam should be assumed in test case for L1-RSRP reporting.
3. Conclusion
In this contribution, we proposed our views on test case for L1-RSRP reporting, and we made following proposals.
Proposal 1: For CSI-RS with repetition on, RAN4 should discuss about test case to verify UE Rx beam refinement, and accuracy test based on the CSI-RS resource would be possible way.
· FFS if other tests could be considered as test case to verify Rx beam refinement instead of accuracy test.
Proposal 2: For CSI-RS with repetition off, delay test could be specified based on aperiodic reporting.
Proposal 3: For CSI-RS with repetition off, accuracy test could be specified based on periodic reporting, and higher layer parameter timeRestrictionForChannelMeasurements should be configured.
Proposal 4: Fine Rx beam should be assumed in test case for L1-RSRP reporting.
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