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In RAN4#100 meeting, a LS [1] on criteria for RLM/BFD relaxation has been sent to RAN2 as shown below:
1. Overall Description:
In RAN4 #98e-bis, RAN4 #99e and RAN4 #100e meeting, RAN4 has discussed RLM/BFD relaxation for power saving enhancements. 
Conclusions on feasible scenarios have been draw as follows.
· RAN4 concluded the feasible scenario and will define the RLM/BFD requirements for R17 UE measurements relaxation for RLM and/or BFD in work phase for the following cases (in RAN4 #98e-bis)
· Case 1: SSB based RLM/BFD measurement relaxation in FR1 
· Case 2: CSI-RS based RLM/BFD measurement relaxation in FR1 
· Case 3: CSI-RS based RLM/BFD measurement relaxation in FR2
· Case 4: SSB based RLM/BFD measurement relaxation in FR2
· Relaxed BFD/RLM requirements shall be supported for all deployment scenarios supported by current specification which includes: NR SA, EN-DC, NE-DC, NR intra-band CA, NR inter-band CA and NR-DC. (in RAN4 #99e)
For the relaxation criteria, RAN4 have also achieved agreements as follows.
· Network to enable and disable this feature. (in RAN4 #98e)
· Whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state. (in RAN4 #98e-bis) 
· If the UE fulfills any of serving cell quality exit condition or low mobility exit condition, or DRX cycle length is NOT allowed for relaxation, UE will exit relaxation mode. (in RAN4 #99e)
· If the UE applies a DRX cycle longer than 80ms, the UE is assumed not to perform relaxed RLM/BFD measurements and the existing RLM/BFD requirements would apply. (in RAN4 #100e)
· When neither serving cell quality criteria nor low mobility criteria is configured, the existing RLM/BFD requirements shall apply. (in RAN4 #100e)
· Note: It can be revisited if 
	
· dedicated or broadcast signalling to indicate the UE when it is allowed to relax the RLM/BFD measurements is agreed, or 
· good serving cell criteria is agreed to be predefined.
· FFS: Whether low mobility criteria are necessary to be configured
For the low mobility criterion, RAN4 have achieved agreements so far as follows
· Low mobility criteria (in RAN4 #100e)
· Reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation.
· FFS the RSs for L3 RSRP measurement
For the cell quality criterion, RAN4 have achieved agreements so far as follows
· Good serving cell quality criteria of RLM/BFD relaxation is defined as the radio link quality is better than a threshold. The radio link quality in good serving cell quality criteria for R17 RLM/BFD relaxation is based on SINR. (in RAN4 #98e-bis)
· UE reuse the SINR for RLM/BFD evaluation when determine whether the serving cell quality criteria is fulfilled or not (in RAN4 #99e)
· FFS: (in RAN4 #100e)
· SINR definition for good serving cell quality criteria
· predefined or configured threshold
According to the WID RP-193239, RAN2 work will be triggered by RAN4 LS.
a) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS
RAN4 respectfully ask RAN2 take above conclusions into considerations and start work in RAN2. RAN2 may work on at least following aspects: 
· Specify corresponding signalling for the relaxation criteria defined by RAN4
If there is further RAN4 conclusions that need RAN2 work in the future meetings, it will be informed to RAN2.

2. To RAN WG2 group. 
ACTION: RAN4 respectfully asks RAN2 to take RAN4 conclusions in consideration and start RAN2 work on this topic.
Therefore, RAN2 should be responsible for starting to research related RLM/BFD relaxation from RAN2 perspective.
2 Discussion
2.1 Introduction
In RRC_CONNECTED, UE performs Radio Link Monitoring (RLM) and Beam Failure Detection (BFD) to ensure that the downlink radio link quality is sustainably available.
Radio Link Monitoring
For RLM procedure, the downlink radio quality of the primary cell is monitored by UE physical layer for the purpose of indicating out-of-sync/in-sync status to higher layer. The UE shall evaluate RLM reference signal (RLM-RS) within a duration, and when all RLM-RS evaluated is worse than threshold Qout (which is specified), the UE physical layer will send out-of-sync indication with a periodicity to higher layer. If at least one RLM-RS evaluated is better than Qin while T310 is running, the UE physical layer will send in-sync indication with a periodicity to higher layer. 
As for RRC layer aspect, when UE receiving N310 consecutive “out-of-sync” indications for the SpCell from lower layers, T310 will be started, and if no N311 consecutive “in-sync” indications received at this moment, RLF will happen. 
Beam Failure Detection
For BFD procedure, the downlink radio quality of each serving cell is monitored by UE physical layer for the purpose of indicating beam failure instance indication to higher layer. UE shall evaluate up to two RLM-RS within a duration, and when the radio link quality for all corresponding RLM-RS is worse than the threshold Qout_LR, the UE physical layer will inform the higher layer a beam failure instance indication. Also it is noted that the UE physical layer will not inform higher layer an “in-sync” indication. Qin_LR is only used to provide “beam” index for BFR procedure.
As for MAC layer aspect, when UE receiving a beam failure instance indication from lower layers, then the beamFailureDetectionTimer will be started. If BFI_CONUNTER >= beamFailureInstanceMaxCount during this timer, BFR will be triggered.
2.2 Related actions from RAN2 perspective
According to RAN4 agreement, there would be two criteria for RLM/BFD relaxation: 1. Low mobility criterion; 2. Good serving cell quality criterion. And only both criteria are fulfilled, UE can perform relaxed RLM/BFD monitoring. Here RAN4 asks RAN2 to consider how to provide signalling for the relaxation criteria defined by RAN4, therefore in this section, we will discuss the related actions form RAN2 perspective.
For providing parameters of related criteria (e.g. threshold and offset for good cell quality; SSearchDeltaP and TSearchDeltaP for low mobility), as we can find that the current RLM/BFD related parameter is provided by RadioLinkMonitoringConfig within RRCReconfiguration, similarly the parameters of criteria also can be put into RadioLinkMonitoringConfig. 
Proposal 1: The parameters of related criteria (e.g. good serving cell quality and low mobility) can be put into dedicated RRC signalling, i.e. RadioLinkMonitoring within RRCReconfiguration.
For specifying formula of criteria in specification, it is noted that the RRC layer only handle the RLM “indications” and MAC layer only handle the BFD “indications”. That means RRC layer is unaware of BFD procedure also MAC layer is unaware of RLM procedure. Therefore it is concluded that the formula of criteria for RLM relaxation should be specified in TS 38.331 and the formula of criteria for BFD relaxation should be specified in TS 38.321.
Observation 1: RRC layer is only aware of RLM procedure and MAC layer is only aware of BFD procedure.
Proposal 2: The formula of criteria for RLM relaxation should be specified in TS 38.331 and the formula of criteria for BFD relaxation should be specified in TS 38.321.
For network capability of supporting RLM/BFD relaxation, it is simple to implicitly indicate by the presence of the configuration of RLM/BFD relaxation in RRCReconfiguration message. And for UE capability, it is better to use AS capability procedure as UE now is working in RRC_CONNECTED. And whether the capability for RLM and BFD is common or separate can be further studied.
Proposal 3: Network implicitly indicates its capability of supporting RLM/BFD relaxation by the presence of the configuration of RLM/BFD relaxation.
Proposal 4: Using AS capability procedure to indicate UE capability of supporting RLM/BFD relaxation.
As UE shall monitor RLM/BFD in RRC_CONNECTED which is more important for the continuity of service. Therefore any relaxation in RRC_CONNECTED should be careful. Refer to RRM relaxation, there is a UE report mechanism to inform network that the criterion is fulfilled or leaved rather than UE directly performs relaxed measurements. Similarly for RLM/BFD relaxation, such a mechanism can also be considered, and RAN2 can further study it in the future RAN2 meeting.
Proposal 5: RAN2 is suggested to consider whether there is a UE report mechanism for fulfilling or leaving criteria.
3 Conclusions
Observation 1: RRC layer is only aware of RLM procedure and MAC layer is only aware of BFD procedure.
Proposal 1: The parameters of related criteria (e.g. good serving cell quality and low mobility) can be put into dedicated RRC signalling, i.e. RadioLinkMonitoring within RRCReconfiguration.
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