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[bookmark: _Ref165266342]1 Introduction
In RAN2#116 meeting, the agreements are concluded shown below:
· RLM/BFD relaxation criteria are configured by dedicated signalling (e.g. RadioLinkMonitoringConfig) as a baseline, if RAN4 decides to provide parameters instead of predefined or by implementation. 
· R2 assumes to use AS capability procedure to report UE capability of supporting RLM/BFD relaxation. Details FFS. 
· RAN2 wait for RAN4 progress on the designing of low mobility criterion.
· RAN2 assumes the presence/absence of configuration for RLM/BFD relaxation criteria in signalling indicates to the UE whether the UE can/should evaluate the criteria.
Also, RAN4 sent an LS to RAN2 as shown below :
	In RAN4 #100e, LS R4-2115439 on criteria for RLM/BFD relaxation is sent to RAN2. In RAN4 #101e, further agreements are achieved in RAN4 as follows.
For the low mobility criterion,
•	Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.
•	For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement are configured by network.
•	Thresholds for R16 low mobility criterion and R17 low mobility criterion can be configured separately.
For the good serving cell quality criterion, 
•	Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
•	hypothetical BLER with corresponding PDCCH parameters is used to evaluate good serving cell quality criterion
•	The good serving cell quality criteria for RLM is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
For the configuration of the relaxation criteria,
•	When both criteria are configured, UE is allowed to enter relaxation only when both criteria are fulfilled.
RAN4 respectfully ask RAN2 take above agreements into considerations and further discuss on corresponding RRC signalling for the above aspects agreed in RAN4


In this contribution, we will continue to analyse how to design RLM/BFD relaxation from RAN2 perspective based on the conclusions above. Beside, we found that there are some overlap discussions between RAN2 and RAN4, thus responsibilities split needs to be clarified.
2 Discussion
2.1 Signalling aspect from RAN2 perspective
Provision of relaxation criteria
In Rel-17, RLM and BFD monitoring relaxation is introduced to save more power consumption from UE perspective. To make sure that UE can enter relaxed state correctly, criteria of low mobility and good serving cell quality will be evaluated by UE to determine whether it is allowed to relax or not.
According to RAN4 progress, they are discussing whether the criteria is mandated to be configurable or not. But anyway based on LS from RAN4 [1], since the details of criteria has been given, RAN2 is required to consider how to design signalling aspect. On the other hand, in last RAN2#116 meeting we had concluded that RLM/BFD relaxation criteria are configured by dedicated signalling (e.g. RadioLinkMonitoringConfig) as a baseline, if RAN4 decides to provide parameters instead of predefined or by implementation.
For low mobility criterion including the parameters of SSearchDeltaP and TSearchDeltaP, and for good serving cell quality including the parameters of offset X and threshold Qx, these all can be put into dedicated RRC signalling, i.e. RadioLinkMonitoringConfig so that can be provided to UE. But the details like separated parameters for RLM and BFD relaxation respectively can be further studied.
[image: ]
Proposal 1: The parameters of SSearchDeltaP and TSearchDeltaP from low mobility and the offset X and threshold Qx from good serving cell quality can be put into dedicated RRC signalling, i.e. RadioLinkMonitoringConfig.
Clarification between enable/disable and UE report mechanism
First we discuss how network allows UE to evaluate the relaxation criteria (i.e. enable/disable), based on last RAN2#116, we had concluded an assumption that RAN2 assumes the presence/absence of configuration for RLM/BFD relaxation criteria in signalling indicates to the UE whether the UE can/should evaluate the criteria. It means that if UE have the capability of supporting RLM/BFD relaxation, network can implicitly indicate UE whether this feature is activated or deactivated by UE checking if there are relaxed parameters provided in e.g. RadioLinkMonitoringConfig. 
[bookmark: _GoBack]However there is a debate between enable/disable and UE report mechanism in last RAN2 meeting. It is noted that the enable/disable described above only means that UE can “evaluate” the criteria, but when the criteria are met, whether UE can perform relaxation automatically or not depends on the design of UE report mechanism. For example, if we introduce network explicit indication on this report mechanism, UE can not perform relaxation automatically after reporting the criteria are met, otherwise (i.e. there is no need for network indicate after UE reporting), UE can decide by itself.
Observation 1: Network enable/disable relaxation only means that UE can “evaluate” the criteria, but whether UE can perform relaxation automatically or not depends on the design of UE report mechanism.
For UE report mechanism, it is similar to redcap RRM measurement relaxation report mechanism. Considering the importance when UE is working in RRC_CONNECTED, once UE meets the relaxation criteria, it should report to network. And we think this report mechanism is useful as network can be aware of the situation of CONNECTED UE. But whether there is an explicit indication from network to inform UE of performing relaxation can be further discussed. 
Proposal 2: Introducing UE report mechanism that once UE meets the relaxation criteria, it should report to network.
But there is another issue that for UE not meeting criteria any longer when UE is in relaxed state. If UE reports to network and still wait for network decision, it could be dangerous because UE’s signal is not stable anymore but still perform relaxed monitoring due to the latency of network indication. Therefore, we think UE can also report to network that the criteria are not met anymore but it should exit relaxation immediately without following network indication.
Proposal 3: After reporting that the relaxation criteria are met, UE can also report to network that the criteria are not met anymore and can exit relaxation without following network indication.
In summary, firstly network needs to enable/disable the RLM/BFD relaxation by the presence/absence of configuration for RLM/BFD relaxation in dedicated RRC signalling (which is an implicit way). Then UE can evaluate the criteria if network provides parameters of criteria, once the criteria are met or are not met anymore, UE needs to report to let network be aware of the situation of UE. And how network behave later can be up to implementation.
2.2 Issues related to RAN4
Actually, there are indeed some overlap discussions between RAN2 and RAN4. For example, in last RAN2 meeting, RAN2 discussed the design of low mobility, and the independence of RLM and BFD relaxation and whether there are separated parameters of criteria for each serving cell considering DCCA scenario etc. Therefore in this section, we want to clarify these overlap issues.
Firstly, based on RAN2 email discussion [2], there are some concerns about the low mobility criterion. Companies think for BFD which is a beam level measurement (by evaluating BFD-RS), if we reuse Rel-16 RRM low mobility criterion which is a cell level measurement (by evaluating cell RSRP). Maybe it is not efficient for BFD relaxation. However, since RAN4 is discussing the details of criteria, we should leave this issue to RAN4. From our point of view, it is better to inform of RAN4 about the concern of low mobility criterion once we have an LS needs to be sent.
Observation 2: RAN4 is discussing the design of low mobility criterion.
Proposal 4: RAN2 is suggested to inform of RAN4 about the concern of low mobility criterion once we have an LS needs to be sent.
In last RAN2#116 meeting, we discussed RLM/BFD relaxation in DCCA scenario, considering RLM is only used in PsCell and BFD can be used in each serving cell (PsCell and SCell). Thus RAN2 maybe agree in principal that there could be separated parameters of criteria for different cell especially when MCG is FR1 cells and SCG is FR2 cells. However from RAN4 perspective, in RAN4#101 meeting WF [3], they discussed whether the criterion is configured by per-UE or per-serving cell. And we noticed that this is considered from each criterion aspect not from RLM or BFD aspect. Therefore in order to avoid making contradictory agreement between RAN2 and RAN4. We can leave this issue to RAN4 as RAN4 led this topic.
Observation 3: RAN4 is discussing the criteria configuration type (i.e. whether criterion is configured by per-UE or per-serving cell).
Proposal 5: The issue of whether there are separated parameters for RLM/BFD relaxation criteria leaves to RAN4.
3 Conclusions
Observation 1: Network enable/disable relaxation only means that UE can “evaluate” the criteria, but whether UE can perform relaxation automatically or not depends on the design of UE report mechanism.
Observation 2: RAN4 is discussing the design of low mobility criterion.
Observation 3: RAN4 is discussing the criteria configuration type (i.e. whether criterion is configured by per-UE or per-serving cell).
Proposal 1: The parameters of SSearchDeltaP and TSearchDeltaP from low mobility and the offset X and threshold Qx from good serving cell quality can be put into dedicated RRC signalling, i.e. RadioLinkMonitoringConfig.
Proposal 2: Introducing UE report mechanism that once UE meets the relaxation criteria, it should report to network.
Proposal 3: After reporting that the relaxation criteria are met, UE can also report to network that the criteria are not met anymore and can exit relaxation without following network indication.
Proposal 4: RAN2 is suggested to inform of RAN4 about the concern of low mobility criterion once we have an LS needs to be sent.
Proposal 5: The issue of whether there are separated parameters for RLM/BFD relaxation leaves to RAN4.
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