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Introduction 
In this paper, we discuss a few aspects of RLM/BFD relaxations, based on the latest RAN4 agreements [1].
Discussion
In RAN4#101-e, it has been agreed that a scaling factor, which is <=8, can be applied to the normal RLM/BFD measurement periodicity when RLM/BFD relaxation is enabled. In other words, network does not need to reconfigure UE’s measurement periodicity when relaxation is enabled.
Observation 1. 	RAN4 have agreed that UE applies a scaling factor to relax its RLM/BFD measurements. No RRC reconfiguration of RLM/BFD configuration is required.
Moreover, once UE is configured with RLM/BFD relaxation evaluation criteria and a relaxation scaling factor, then at least from UE’s perspective, UE does not need additional signaling/input from network to enable and disable RLM/BFD relaxation. When UE meets the configured relaxation criteria, it applies the scaling factor to the normal periodicity of its RLM/BFD measurements. When it no longer meets the relaxation criteria, it falls back to the normal measurement periodicity. 
Observation 2. 	Once UE is configured with RLM/BFD relaxation criteria and a relaxation scaling factor, UE can start/stop relaxation itself when it meets/fails the relaxation criteria. 
Therefore, the presence of relaxation criteria and scaling factor can be considered as an indication that network grants UE to perform relaxation when the relaxation criteria is met. If network no longer allows UE to perform relaxation, it can simply de-configure either the scaling factor or the relaxation criteria or all of them to disable relaxation. There are no additional benefits, for either network or UE, to have UE request relaxation after meeting relaxation criteria.
Proposal 1. 	If UE is already configured with RLM/BFD relaxation criteria and a relaxation scaling factor, it can start/stop RLM/BFD measurement relaxation by itself once it meets/fails the relaxation criteria. 
To increase robustness of RLM/BFD relaxation procedure, network can additionally configure a maximum relaxation interval, i.e. UE resumes normal RLM/BFD measurements after having performed relaxation for the configured interval. 
Proposal 2. 	Network can configure a maximum RLM/BFD relaxation interval, i.e. UE resumes normal RLM/BFD measurements after having relaxed measurements for the configured interval.
RLM is configured only on PCell or SpCell. BFD, on the other hand, currently be configured on any serving cell. And reference signals for BFD can be further configured on a per-BWP basis. 
RAN4 have agreed that RLM/BFD relaxation can be evaluated based on the following two criteria:
· Low mobility, which is based on R16 low-mobility criteria but using intra-frequency L3 RSRP measurements on the serving cell’s SSB;
· Good serving cell quality, which is based on estimated SINR of the serving cell’s PDCCH being X dB higher than Qin or Qout.
As we can see from the above, both low mobility and good serving cell quality criteria are based on measurements of reference signals configured for a specific serving cell. Although network may configure different set of BFD reference signals for different BWPs, we do not see use cases where the thresholds used in those relaxation criteria for the serving cell need to have different values for different BWPs. Therefore, BFD relaxation criteria should be configured and evaluated on a per serving cell basis. 
Proposal 3. 	BFD relaxation criteria are configured and evaluated per serving cell.
In the legacy, beam failure is evaluated independent from BWP operations. In other words, although different BWPs may be configured with different set of BFD reference signals, beam failure evaluation algorithm is not reset or does not change its states when UE switches its BWP. We think the same principle should be applied to BFD relaxation, based on the same observations as above. When UE switches its BWP, its evaluation of BFD relaxation criteria is not affected; if BFD measurement is already being relaxed, BWP switch does not terminate the relaxation.
Proposal 4.	BWP switch does not impact evaluation of BFD relaxation or ongoing relaxation of BFD measurements. 
RLM and BFD share many similarities. For example, they may share the same set of reference signals. However, they do serve different purposes, and network may have different performance requirements for them (e.g. BFD may be triggered more often than RLM). Therefore, we think it is better to have relaxation for RLM and BFD separately configured on PCell or SpCell.
Proposal 5. 	On PCell or SpCell, relaxation criteria for RLM and BFD are configured separately. 
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. 	RAN4 have agreed that UE applies a scaling factor to relax its RLM/BFD measurements. No RRC reconfiguration of RLM/BFD configuration is required.
Observation 2. 	Once UE is configured with RLM/BFD relaxation criteria and a relaxation scaling factor, UE can start/stop relaxation itself when it meets/fails the relaxation criteria. 
Proposal 1. 	If UE is already configured with RLM/BFD relaxation criteria and a relaxation scaling factor, it can start/stop RLM/BFD measurement relaxation by itself once it meets/fails the relaxation criteria. 
Proposal 2. 	Network can configure a maximum RLM/BFD relaxation interval, i.e. UE resumes normal RLM/BFD measurements after having relaxed measurements for the configured interval.
Proposal 3. 	BFD relaxation criteria are configured and evaluated per serving cell.
Proposal 4.	BWP switch does not impact evaluation of BFD relaxation or ongoing relaxation of BFD measurements. 
Proposal 5. 	On PCell or SpCell, relaxation criteria for RLM and BFD are configured separately. 
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