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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss pre-emption on CSI-RS for L3 measurement.
2. [bookmark: OLE_LINK6]Discussion
In [1], RAN4 raised the issue that transmission of CSI-RS may be canceled by DCI format 2-1 in a cell, which may affect the RRM measurement accuracy of UE in neighbor cells. Specifically, the CSI-RS can be shared by multiple UEs from different cells for RRM purposes. Once an RRM CSI-RS transmission is canceled due to pre-eemtion for a UE,  UEs in a neighbor cell cannot detect DCI for preemption and will continue monitoring the canceled CSI-RS, hence the accuracy of layer-3 measurement may degrade.
In RAN1 specifications, CSI-RS resources can be transmitted for different purposes, e.g., for RRM, RLM, CSI feedback, tracking, etc. Except for RRM purpose, the pre-emption or cancellation of CSI-RS for other procedures has no impact for neighbor cell UEs, since these procedures are performed only for the serving cell. The network is fully aware of the T/F allocation and purposes of each CSI-RS resource. Therefore, the network can coordinate the CSI-RS and dynamic scheduling properly, and avoid cancellation of RRM CSI-RS  incurred by DCI format 2-1 through implementation.
[bookmark: OB1]Observation 1: Network can avoid cancellation of CSI-RS for RRM purposes by a proper implementation.
Furthermore, the L3 measurement result is calculated by filtering the results from multiples measurement samples [2].

[bookmark: _Hlk1082727]Where Mn is the latest received measurement result from the physical layer, Fn is the updated filtered measurement result that is used for evaluation of reporting criteria or for measurement reporting. Fn-1 is the old filtered measurement result, and a is the filter coefficients generated based on RRC configuration. For each of the measurement results provided by the physical layer, the result is averaged by using multiple samples in a measurement period. Thus, even if one of the CSI-RS occasions in a measurement period is canceled due to pre-emption, the impact on the L3 measurement result can be negligible.
[bookmark: OB2]Observation 2: If a limited number of the CSI-RS occasions in a measurement period is canceled due to pre-emption, the impact on the L3 measurement result can be limited.
Besides, in addition to DCI format 2-1, DCI format 2-0, which indicates slot formats, can also cancel CSI-RS reception configured by high layer. Similarly, no specific behavior or assumption has been defined for this case, and it is up to the network implementation to minimize the impact on L3 measurement. 
Based on the discussion above, we have the following proposal.
[bookmark: _Ref37176452][bookmark: PP1]Proposal 1: When DCI format 2-1/2-0 is configured, it is up to network implementation to limit the impact on L3 measurements based on CSI-RS. No RAN1 specification change is needed,
· Send LS to RAN4 to inform the above decision.
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discussed the issue of pre-emption on CSI-RS for L3 measurement, and we have the following observations and proposals.
Observation 1: Network can avoid cancellation of CSI-RS for RRM purposes by a proper implementation.
Observation 2: If a limited number of the CSI-RS occasions in a measurement period is canceled due to pre-emption, the impact to the L3 measurement result can be limited.
Proposal 1: When DCI format 2-1/2-0 is configured, it is up to network implementation to limit the impact on L3 measurements based on CSI-RS. No RAN1 specification change is needed,
· Send LS to RAN4 to inform the above decision.
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