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1 Introduction
In last RAN4 meeting, RAN4 agreed that Rx beam sweeping is not considered for evaluation periods of RLM in FR2 [1]. Additionally, following agreement was captured since the best Rx beam cannot be guaranteed for RLM evaluation. 
· RLM measurement based on non Rx beam sweeping on certain conditions which are FFS. If there is no guarantee that UE can aware which Rx beam is the suitable for RLM, additional delay is expected in RLM evaluation period.
In this contribution, we provide our views on RLM measurement in FR2. 
2 Discussion
For RLM in FR2, UE should know which Rx beam is the best to measure RLM. To acquire the best Rx beam without additional evaluation delay, we can consider two methods such as using other RS configurations and using new RS configuration.
Alt 1. Using other RS configurations
There exist various RS configurations for different purposes such as beam management, RLM, beam failure detection, and etc. These RSs are configured by network independently. However, since SSB and CSI-RS for beam management, RLM, and beam failure detection could be QCL-ed, UE can select the best Rx beam using these RSs for RLM evaluation under following condition:
· All RLM-RSs are the same or QCL-ed with RSs for other purposes.
· Observation: If all RLM-RSs are subset of RSs for other purposes or QCL-ed with these RSs, UE can select the best Rx beam for RLM evaluation.

If Observation cannot be assu med, additional delay for RLM measurement might be required to find the best Rx beam. Therefore, to define evaluation period for RLM regardless of Rx beam sweeping in FR2, RLM RSs should be part of RSs for other purposes, or QCL-ed with these RSs. 
· Alt 1: All RLM RSs should be part of RSs for other purposes, or QCL-ed with these RSs.

Alt 2. Using new RS configuration
To select the best Rx beams, a network can configure new RS configuration for RLM measurement. One of simple way is that CSI-RS repetition mode for beam management is reused for RLM. If a gNB configures CSI-RS-ResourceRep which is QCL-ed RLM RSs, UE can sweep Rx beam during repetition symbols as shown in Fig 1, and select the best Rx beams. Then, only selected Rx beams are used for RLM. The periodicity of CSI-RS repetition can be set depending on periodicity of RLM-RS as shown in Fig 2.
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Figure 1 Example of CSI-RS repetition mode 'ON' for RLM
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Figure 2 Example of configuration for RLM-RS and CSI-RS repetition

Therefore, CSI-RS repetition mode can be one of the solution to define RLM evaluation period regardless of Rx beam sweeping in FR2. 
· Alt 2: CSI-RS repetition mode could be introduced to monitor radio link quality to avoid additional delay.
Considering above two methods, Alt 1 could restrict RS configuration for RLM, beam management, or beam failure detection. However, there might be no other RAN specification impact and additional resource usage. For Alt 2, UE can directly find the best Rx beam using QCL-ed CSI-RS repetition, but additional resources and RAN1 specification change might be needed to define additional CSI-RS repetition for RLM. 

We prefer Alt 1 method to define RLM evaluation period regardless of Rx beam sweeping considering Rel-15 timeline and specification impact. Additionally, similar assumption need to be considered, for beam failure recovery. 
· Proposal: RAN4 should consider following condition for RLM RS configuration:

· All RLM RSs should be part of RSs for other purposes, or QCL-ed with these RSs.
3 Conclusion 
In this contribution, we provide our views on RLM requirements for FR2. To define RLM evaluation period regardless of Rx beam sweeping, we propose
· Proposal: RAN4 should consider following condition for RLM RS configuration:

· All RLM RSs should be part of RSs for other purposes, or QCL-ed with these RSs.
Additionally, RAN4 needs to consider the same approach for beam failure recovery.

4 Reference

[1] R4-1805513, “Ad hoc minutes on NR RLM,” Huawei, HiSilicon
_1584186304.vsd
Time domain



_1584190747.vsd
RLM-RS


Time domain


Rx beam sweeping


Radio link quality monitoring


CSI-RS repetition 


Rx beam sweeping


Radio link quality monitoring


Radio link quality monitoring


Radio link quality monitoring



