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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Requirement for Radio link monitoring (RLM) in FR2 is discussed in this paper. Regarding the evaluation period for SSB based RLM in FR2, the handling for configuration collision between RLM-RS (SSB), SMTC, and measurement gap (MG) has been discussed in our companion paper [1]. The evaluation period could be conditionally extended, according to the configuration combinations, and it handles RS sharing between RLM, SMTC (i.e. intra-frequency measurement without gap), and the measurements with gap (i.e. intra-frequency measurement with gap and inter-frequency measurement).
In this paper, we further discuss whether UE needs to perform Rx beam sweeping for RLM and provide our views on the conditions UE does not need to perform Rx beam sweeping for RLM.
2	Discussion
In this session, SSB based RLM and CSI-RS based RLM are separately discussed. 
SSB based RLM
The SSB could be used for many different tasks, e.g. intra-frequency measurement, beam management (BM), beam failure detection, and RLM. The RX beam sweeping may have performed in some tasks, so that RX beam sweeping may not have to be performed during RLM measurement.  
Since the QCL info of SSB can be assumed the same when the SSB has the same SBI, if the RX beams have been determined for the SSB configured for RLM through other tasks, then the RX beam sweeping in RLM is not necessary. For a given SSB, the RX beams could be determined by the following cases: 
1) SSB based RRM
2) SSB based BM
3) CSI-RS based BM
If the RX beam information can be provided by SSB based RRM (case 1), UE is able to roughly determine its RX beams. However, the set of RX beams used for RRM could be different from the set of RX beams used for data reception and RLM. UE may use the wider RX beam to cover SSBs from different/neighboring cells for RRM. However, for RLM and data reception, UE is allowed to refine the RX beams to optimize its link quality. RS sharing by BM and RLM
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[bookmark: _Ref513716460]Observation 1: The set of RX beams used for RRM may be different from the set of RX beams used for RLM.  UE needs opportunity to refine the RX beams for data reception, and the evaluation period of RLM should be extended.
Regarding the case of SSB based BM (case 2), since both BM and RLM are related to the serving cell, the same RX beam can be used. However, if the RX beam determination rely on SSB based BM, it needs some time for BM to figure the RX beam, and it would also extend the evaluation period of SSB based RLM, as shown in Figure 1., because it needs some time for BM to sweep RX beam on those SSBs.

[image: ]
Figure 1. An example of SSB sharing with BM and RLM
[bookmark: _Ref513716466]Observation 2: The evaluation period of SSB based RLM will be extended, if the RX beam determination is relying on the SSB based BM. 

At last, for the case of the RX beam information can be provided by CSI-RS based BM (case 3), UE is able to determine its RX beam for serving cell accordingly. Therefore, the evaluation period of SSB based RLM can be not extended for RX beam sweeping, if all SSBs configured for RLM are spatially QCLed to CSI-RS resources configured for BM, and the CSI-RS resources are TDMed with the SSBs. However, the QCL associated should be provided to UE.
Although, there is not explicit QCL parameters in the current RRC configuration for RLM-RS, but UE could learn the QCL information from the configured TCI state table.  E.g. if the SSB for RLM has been configured in the TCI state, and the corresponding TCI state index is also used by other tasks such as beam management, then UE is able to learn the QCL relationship between the RLM-RS and the RS configured with the TCI state index, corresponding to the RLM-RS.
[bookmark: _Ref514097971][bookmark: _Ref513716472]Observation 3: There is no explicit QCL parameter in the current RRC IE for RLM-RS. However, UE can know the QCL information inexplicitly via TCI state. 



Observation 4: For SSB based RLM, the evaluation period can be not extended only if 
· All SSBs configured for RLM are spatially QCLed and TDMed to CSI-RS resources configured for BM, and the QCL association is known to UE.
[bookmark: _Ref513716496]
[bookmark: _Ref514097985]Proposal 1: For SSB based RLM, the following condition should be met: 
· All SSBs configured for RLM are spatially QCLed and TDMed to CSI-RS resources configured for BM, and the QCL association is known to UE. 
Otherwise, a relaxing factor should be introduced for evaluation period. 

CSI-RS based RLM
Similarly, for a given CSI-RS resource, the RX beams could be determined by the following cases: 
1) SSB based RRM
2) SSB based BM  
3) CSI-RS based BM
For the case 1, similar observation in SSB based RLM, since the RX beam used for RRM may be different from the RX beam used for RLM.  UE needs opportunity to refine the RX beams for data reception and the evaluation period of RLM should be extended.
For the case 2, similar to observation 3, if all CSI-RS resources configured for RLM are spatially QCLed to SSB configured for BM, and the CSI-RS resources are TDMed with the SSBs, then evaluation period is not needed for RX beam sweeping when the QCL association is provided. Note that here we ignore the confliction between SSB based BM and RRM in terms of the Rx beam width/direction.
For the case 3, if the CSI-RS resources configured for RLM are QCLed and TDMed with the CSI-RS resources configured for BM, then evaluation period is not needed for RX beam sweeping when the QCL association is provided .
[bookmark: _Ref513716514]Observation 5: For CSI-RS based RLM, the evaluation period can be not extended only if 
· [bookmark: _Ref513716536]All CSI-RS resources configured for RLM are QCLed and TDMed with the CSI-RS resources configured for BM or SSBs configured or SSBs, and the QCL association is known to UE. 

Proposal 2: For CSI-RS based RLM, the following condition should be met:
· All CSI-RS resources configured for RLM are QCLed and TDMed with the CSI-RS resources configured for BM or SSBs configured or SSBs, and the QCL association is known to UE. 
Otherwise, a relaxing factor should be introduced for evaluation period. 

3	Conclusions
In the contribution, we discuss whether UE needs to perform Rx beam sweeping for RLM and provide our view that under what conditions UE does not need to perform Rx beam sweeping for RLM. The observations are summarized as following:
Observation 1: The set of RX beams used for RRM may be different from the set of RX beams used for RLM.  UE needs opportunity to refine the RX beams for data reception, and the evaluation period of RLM should be extended.
Observation 2: The evaluation period of SSB based RLM will be extended, if the RX beam determination is relying on the SSB based BM.
Observation 3: There is no explicit QCL parameter in the current RRC IE for RLM-RS. However, UE can know the QCL information inexplicitly via TCI state.
Observation 4: For SSB based RLM, the evaluation period can be not extended only if 
· [bookmark: _GoBack]All SSBs configured for RLM are spatially QCLed and TDMed to CSI-RS resources configured for BM, and the QCL association is known to UE.
Proposal 1: For SSB based RLM, the following condition should be met: 
· All SSBs configured for RLM are spatially QCLed and TDMed to CSI-RS resources configured for BM, and the QCL association is known to UE. 
Otherwise, a relaxing factor should be introduced for evaluation period. 

Observation 5: For CSI-RS based RLM, the evaluation period can be not extended only if 
· All CSI-RS resources configured for RLM are QCLed and TDMed with the CSI-RS resources configured for BM or SSBs configured or SSBs, and the QCL association is known to UE. 
Proposal 2: For CSI-RS based RLM, the following condition should be met:
· All CSI-RS resources configured for RLM are QCLed and TDMed with the CSI-RS resources configured for BM or SSBs configured or SSBs, and the QCL association is known to UE. 
Otherwise, a relaxing factor should be introduced for evaluation period. 
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