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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 FR1 has been widely discussed in previous RAN4 meetings. In this paper, we discuss the issue of RLM in FR2. We discuss whether UE needs to perform Rx beam sweeping for RLM. In the end of this paper, we provide our view that under what conditions UE does not need to perform Rx beam sweeping for RLM.
2	Discussion
In this paper, RLM-RS could be either SSB or CSI-RS. Whether Rx beam sweeping is needed for RLM should consider the following two aspect:
1. Rx beam
2. RLM-RS occasions.

Rx beam
The very fundamental difference in Rx beam selection between intra-frequency measurement and RLM is that
· For intra-frequency measurement, UE always try to sweep the Rx beams with equal priority to guarantee the robustness
· For RLM, UE will use the Rx beam that will be used in PDCCH decoding, in order to estimate the PDCCH decoding performance In general, the best Rx beam will be used for RLM, and the best Rx beam could be different for different RLM-RS.
Then, whether UE needs Rx beam sweeping for RLM would depend on whether UE has the knowledge of best Rx beam for each RLM-RS before assess the RLM-RS for radio link monitoring. If UE doesn’t have the knowledge, then of course UE needs to perform Rx beam sweeping during RLM. If UE has the knowledge, then UE can select the best beam for RLM, which makes the data reception possible during the OFDM symbols of RLM-RS.
[bookmark: _Ref510368706]Observation 1: If UE doesn’t have the knowledge of best Rx beam for each RLM-RS, UE needs to perform Rx beam sweeping during RLM, and UE cannot receive data during the OFDM symbols of RLM-RS.
[bookmark: _Ref510368707]Observation 2: If UE has the knowledge of best Rx beam for each RLM-RS, UE can select the best beam for RLM, and UE may receive data during the OFDM symbols of RLM-RS.

Then the question is: How does UE get the information on how to select the best Rx beam for each RLM-RS? 
In our understanding, the RLM-RS are SSB and CSI-RS, which could be re-used by other tasks, such as intra-frequency measurement, beam management or beam failure recovery. Therefore, if the RSs were already measured by other tasks, then UE will has the knowledge. 
[bookmark: _Ref510368708]Observation 3: If the RLM-RS are already measured by other tasks, UE has the knowledge of best Rx beam for each RLM-RS.
However, the RRC configuration for different tasks are separately configured. In case the RLM-RS is not re-used by any other task, e.g., RLM is based on CSI-RS, while others are based on SSB, then the spatial QCL can still help UE to find the best Rx beam. In other word, if the RLM-RS are spatial QCL-ed with other RS already used by other task, UE can have the knowledge of best Rx beam for each RLM-RS. 
[bookmark: _Ref510368710]Observation 4: If the RLM-RS are spatial QCL-ed with other RS already used by other task, UE has the knowledge of best Rx beam for each RLM-RS.

RLM-RS occasions
SSB can be shared by both RLM and intra-frequency measurement. For RLM, UE adopts on the periodicity of the actual SSB transmission of the PCell/PSCell, while intra-frequency measurement is only performed based on the information in SMTC. In general, the SMTC periodicity can be equal to or longer than the actual SSB transmission, as shown in Figure 1. 
· In Figure 1(a), SSB periodicity is smaller than SMTC periodicity. This means that there are some RLM-RS occasions that do not need to be shared with intra-frequency measurement. This dedicated RS for RLM makes RLM requirement without Rx beam sweeping possible.
· In Figure 1(a), SSB periodicity equals SMTC periodicity. This means that all RLM-RS occasions need to be shared with intra-frequency measurement. In this case, UE cannot directly use the best Rx beam in every SSB burst, but needs to sweep the Rx beam for intra-frequency measurement. RLM requirement without Rx beam sweeping is impossible under this configuration.
In other words, RLM requirement without extended by Rx beam sweeping is only possible if there are dedicated RS occasions through configurations. Those RS occasions should not be shared by other tasks, such as intra-frequency measurement, beam management or beam failure recovery.
[bookmark: _Ref510368711]Observation 5: RLM requirement without extended by Rx beam sweeping is only possible if there are dedicated RS occasions through configurations.

[image: ]
[bookmark: _Ref510367825]Figure 1. Comparison between SSB periodicity and SMTC periodicity: (a) SSB periodicity is smaller than SMTC periodicity and (b) SSB periodicity equals SMTC periodicity

To make RLM requirement without extended by Rx beam sweeping, the following condition must be guaranteed by network configuration
· RLM-RS are already measured by other tasks or spatial QCL-ed with other RS already measured by other task.
· Dedicated RS occasions are configured for RLM without sharing with other tasks.

[bookmark: _Ref510368650]Observation 6: To make RLM requirement without extended by Rx beam sweeping, at least the following condition must be guaranteed by network configuration
· RLM-RS are already measured by other tasks or spatial QCL-ed with other RS already measured by other task.
· Dedicated RS occasions are configured for RLM without sharing with other tasks 

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: If UE doesn’t have the knowledge of best Rx beam for each RLM-RS, UE needs to perform Rx beam sweeping during RLM, and UE cannot receive data during the OFDM symbols of RLM-RS.
Observation 2: If UE has the knowledge of best Rx beam for each RLM-RS, UE can select the best beam for RLM, and UE may receive data during the OFDM symbols of RLM-RS.
Observation 3: If the RLM-RS are already measured by other tasks, UE has the knowledge of best Rx beam for each RLM-RS.
Observation 4: If the RLM-RS are spatial QCL-ed with other RS already used by other task, UE has the knowledge of best Rx beam for each RLM-RS.
Observation 5: RLM requirement without extended by Rx beam sweeping is only possible if there are dedicated RS occasions through configurations.
Observation 6: To make RLM requirement without extended by Rx beam sweeping, at least the following condition must be guaranteed by network configuration
· RLM-RS are already measured by other tasks or spatial QCL-ed with other RS already measured by other task.
· Dedicated RS occasions are configured for RLM without sharing with other tasks 
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