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1 Introduction
In RAN4 #94-e meeting, WF on the CSI-RS based L3 measurement requirements are approved [1]. However, there are several issues still remain. In this contribution, we provide our views on CSI-RS based L3 measurement requirements.
2 Discussion
CSI-RS measurement requirement
Case1: The requirements of CSI-RS based L3 measurements are different whether the associatedSSB is configured or not. If the associatedSSB is configured, the CSI-RS based L3 measurements depends on the SSB detection. If the UE cannot detect SSB, the UE is not required to measure CSI-RS resource due to absent of CSI-RS resource timing.
· Observation 1: If the UE cannot detect SSB, the UE is not required to measure CSI-RS resource.
However, if deriveSSB-IndexFromCell is available, the UE can apply serving cell timing for CSI-RS resource of neighbor cells without detecting SSB.
· Proposal 1: Consider case that UE measures the CSI-RS resource with deriveSSB-IndexFromCell when associatedSSB is not detected.
Case 2: If associatedSSB is not configured, the CSI-RS based L3 measurements does not depend on the SSB detection. Hence, even if SSB are not detected, the UE is required to measure the CSI-RS resource. 

In above mentioned two cases, the timing accuracy of CSI-RS resource may be inaccurate since cell phase synchronization between serving and neighbour cell could exist (3usec. Therefore, tight synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement. 
· Proposal 2: Define the CSI-RS measurement requirement for Case 1 and Case 2 with tight synchronization level between serving and neighbour cell.

Scaling factor for Rx beam sweeping
If CSI-RS is not QCL-ed to the associated SSB, UE needs to sweep the RX beam with FFS on the scaling factor N. Before proceeding the description of value of scaling factor N for CSI-RS based L3 measurement, we first describe the principle of SSB based L3 measurement. In the SSB based L3 measurement, the Rx beam sweeping defined with the total number of samples considering RX beam sweeping, and the specific number of Rx beam sweeping was not mentioned. The principle of CSI-RS L3 measurement requirement for scaling factor could be like that of SSB based L3 measurement in which the number of samples and the number of Rx beam sweeping are considered together. Since CSI-RS resource may receive during data reception, narrow beam can be used in beam sweeping. Therefore, the number of RX beam could be considered up to 8 in CSI-RS based L3 measurement considering the value of maxNumberRxBeam. 
· Proposal 3: Re-use the principle of SSB based L3-measurement for scaling factor with RX beam sweeping ~8. 
The measurement period requirement and priority
In addition, the measurement period requirement should take into account the beam sweeping period. Since the beam sweeping process can be omitted in some cases, the measure period requirement would be differs according to below cases. Following three cases can be considered to define the measurement period requirement.
· Case 3: CSI-RS is QCL-ed with the associated SSB and the SSB is detected. 

· Case 3-1: The SSB beam sweeping is finished

· Case 3-2: The SSB beam sweeping is not finished

· Case 4: CSI-RS is not QCL-ed with any SSB

For Case 3-1, since UE already know the best Rx beam for CSI-RS, there is no Rx beam sweeping for CSI-RS L3 measurement. However, for Case 3-2, since the SSB beam sweeping is not finished and the best Rx beam for CSI-RS is not known, UE has to wait the SSB beam sweeping operation. Therefore, the measurement period time could take into account waiting time.

· Proposal 4: For Case 3-1, since the UE waits the SSB beam sweeping to end, measurement period time should take into account waiting time.
In some cases, since the measurement timing for L1 measurement of serving cell and CSI-RS L3 measurement could be the same, RAN4 needs to define UE behaviour for this case. Since CSI-RS L3 measurement is optional feature and SSB L3 measurement could be more generally used, L1 measurement of serving cell should be prioritized, or network should configure L1 measurement resource of serving cell without collision of CSI-RS L3 measurement of neighbour cell.
· Proposal 5: RAN4 should clarify collision between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell.
· Alt 1: Do not define CSI-RS measurement requirements for the collision case.

· Alt 2: Network should configure L1 measurement resource to avoid collision with CSI-RS L3 measurement resource of neighbour cell.
Scheduling restriction 
For FR2 the timing difference between serving and neighbor cell could exist (3usec by cell phase synchronization, and this timing difference is larger than CP length for both 60kHz and 120kHz SCS. Therefore, scheduling restriction should be considered at least one data symbol before CSI-RS symbol to be measured and one data symbol after CSI-RS symbol after CSI-RS symbol to be measured due to Rx beam sweeping. If the timing difference between serving and neighbor cell including cell phase synchronization is guaranteed to be less then CP length, it could be no scheduling restriction. 

· Proposal 6: Define scheduling restriction on one data symbol before and after CSI-RS symbol to be measured due to Rx beam sweeping.
· Proposal 7: Do not define scheduling restriction if the timing difference between serving and neighbor cell including cell phase synchronization is guaranteed to be less then CP length

3 Conclusion 
In this contribution, we provide our views on the Rx bema sweeping, and we propose
· Proposal 1: Consider case that UE measures the CSI-RS resource with deriveSSB-IndexFromCell when associatedSSB is not detected.
· Proposal 2: Define the CSI-RS measurement requirement for Case 1 and Case 2 with tight synchronization level between serving and neighbour cell.

· Proposal 3: Re-use the principle of SSB based L3-measurement for scaling factor with RX beam sweeping ~8.
· Proposal 4: For Case 3-1, since the UE waits the SSB beam sweeping to end, measurement period time should take into account waiting time.
· Proposal 5: RAN4 should clarify collision between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell.

· Alt 1: Do not define CSI-RS measurement requirements for the collision case.

· Alt 2: Network should configure L1 measurement resource to avoid collision with CSI-RS L3 measurement resource of neighbour cell.
· Proposal 6: Define scheduling restriction on one data symbol before and after CSI-RS symbol to be measured due to Rx beam sweeping.
· Proposal 7: Do not define scheduling restriction if the timing difference between serving and neighbor cell including cell phase synchronization is guaranteed to be less then CP length.
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