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1. Introduction

In RAN4#90 the test methods for L1-RSRP measurement delay and accuracy was discussed, and WF [1] was approved which captures some agreements and also remaining open issues.
	· 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 our view, the following issues need to be discussed further to finalize all the test cases for L1-RSRP measurement. 
· Whether and how to define test with CSI-RS resource set with repetition ON
· Whether TCI or not TCI is configured in the test
· Whether UE is assumed to use rough or fine Rx beam in the test
· The test method for L1-RSRP measurement delay
In this paper we will provide our views on the remaining issues for L1-RSRP measurement tests.
2. Discussion
In RAN4#90, we proposed in [2] to define accuracy test for CSI-RS resource set with repetition ON. This was based on the consideration that UE should be able to get fine Rx beam after measurement on the CSI-RS resource set, so the measurement accuracy can be verified by checking whether the reported absolute L1-RSRP is within the range determined with fine Rx beam gain assumption.
During the discussion, some companies mentioned that UE is supposed to try different Rx beams on different CSI-RS resources in the resource set, but this behaviour and performance cannot be verified via the above test method. We think the concern is valid, i.e. UE Rx beamforming is rather up to UE internal implementation, and even the reported L1-RSRP is within the fine beam range, it does not tell if UE has swept all its Rx beams or not. In this sense, a test with CSI-RS resource set with repetition ON may not be so necessary.
On the other hand, we think it is still necessary to test UE measurement accuracy when fine Rx beam is used. In RAN4#90, there was no conclusion if UE is assumed to use fine or rough Rx beam for L1-RSRP measurement on SSB and CSI-RS resource set with repetition OFF. We will discuss this issue later in this paper, and if fine Rx beam is assumed for measurement on other RS-es, it should be fine to skip the test with CSI-RS resource set with repetition ON.
Proposal 1: If fine Rx beam is assumed for L1-RSRP measurement on SSB or CSI-RS resource set with repetition OFF, RAN4 does not need to define test for L1-RSRP measurement CSI-RS resource set with repetition ON.

For CSI-RS based L1-RSRP measurement there was a question whether TCI should be configured in the test or not. Since based on Proposal 1, the need for resource set with repetition ON is not fully clear, we will focus on resource set with repetition OFF. 
CSI-RS resource set with repetition OFF is used to allow UE to compare different Tx beams. In our view, the measurement behaviour will be different depending on whether TCI is configured or not. 

· When TCI is configured, UE can get the Rx beam for measurement from the RS indicated in the TCI so no additional Rx beam sweeping is needed. 
· When TCI is not configured, UE has to measure the CSI-RS in the same way as SSB, i.e. UE needs to do Rx beam sweeping to find the Rx beam which gives the best measurement. 

As TCI is a configuration parameter for CSI-RS resource, RAN4 needs to determine the exact configuration in the test case. To our understanding, CSI-RS resource set with repetition OFF is usually used for P2 process, so it is typically configured with TCI which indicates either SSB or other CSI-RS as the QCL information source. Therefore, it should be configured in the test, and we think it should be pointing to SSB. It should be also noted that for aperiodic CSI-RS, configuration of TCI is mandatory.
Proposal 2: In L1-RSRP measurement test with CSI-RS, TCI pointing to SSB is configured for each CSI-RS resource.
One controversial issue in L1-RSRP measurement test design is whether is assumed to use fine or rough Rx beam. This will impact the test case design in terms of Noc level, the testing requirement of the accuracy test, and also the RSRP level setting in the delay test. 

Our view in [2] was that for L1-RSRP measurement based on SSB, UE should be assumed to use rough Rx beam. This is because UE is required to report the correct RSRP value of any newly detectable SSB over the full sphere with one round of beam sweeping with N=8, and doing this with fine beam assumption means UE can at maximum have 8 fine beams, which is a quite strong implementation restriction. 
During the offline discussion, some companies mentioned that UE can use the information from L3 measurement, so it can know the rough Rx beam for each detectable SSB. This is true, but it should be noted that it means UE needs time to settle down the L3 measurement in the test. In the delay test, if an SSB is turned ON (from inactive), UE would time to first detect and measure the SSB from L3 measurement before it can measure the L1-RSRP on the SSB. The delay in the testing requirement cannot thus be same as the L1-RSRP measurement period in the core requirements, but the L3 identification delay should be added.

We think both options can be considered. Also, although above discussions are for SSB, it also applies for L1-RSRP measurement on CSI-RS resource set with repetition OFF, since UE will use the Rx beam obtained from SSB for the measurement (no additional Rx beam sweeping is allowed).
Proposal 3: RAN4 to consider the following options for Rx beam assumption in L1-RSRP tests.

· Option 1: UE is assumed to use rough Rx beam

· Option 2: UE is assumed to use fine Rx beam, provided that in the test UE is given enough time to do L3 cell identification before L1-RSRP measurement.
The last open issue is the test method for the delay test. In our view, it is straightforward to use the same method as used for L3 measurement delay test, i.e. the test is divided into 2 time periods T1 and T2, and during T1 only SSB#0 (or CSI-RS#0) is transmitted, or in other words the RSRP on SSB#1 (or CSI-RS#1) is quite low; then during T2, the RSRP on the SSB#1 (or CSI-RS#1) is increased to be higher than that for SSB#0 or (CSI-RS#0), and a correct UE should report SSB#1 (or CSI-RS#1) as the best beam within the specified measurement period.
Proposal 4: For L1-RSRP delay test, use the same test method as for L3 measurement delay test.
3. Conclusions

In this paper we provided our views on the remaining issues in L1-RSRP measurement tests.
Proposal 1: If fine Rx beam is assumed for L1-RSRP measurement on SSB or CSI-RS resource set with repetition OFF, RAN4 does not need to define test for L1-RSRP measurement CSI-RS resource set with repetition ON.

Proposal 2: In L1-RSRP measurement test with CSI-RS, TCI pointing to SSB is configured for each CSI-RS resource.
Proposal 3: RAN4 to consider the following options for Rx beam assumption in L1-RSRP tests.

· Option 1: UE is assumed to use rough Rx beam

· Option 2: UE is assumed to use fine Rx beam, provided that in the test UE is given enough time to do L3 cell identification before L1-RSRP measurement.
Proposal 4: For L1-RSRP delay test, use the same test method as for L3 measurement delay test.
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