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1. Introduction
In RAN#101-bis-e meeting, RAN4 had discussion on RRM requirements for measurements relaxation for RLM and/or BFD and the related WF was approved in WF [1]. In this contribution, we would like to further discuss the RRM requirements for RLM and/or BFD measurements relaxation and provide our proposals. 
2. Discussion
	Issue 1-1-1: Feature for RLM/BFD relaxation in Rel-17 feature table
· RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.
Issue 1-2-1&Issue 1-2-2: Enable the RLM/BFD relaxation feature
· RLM/BFD relaxation is enabled by explicit signaling.  
· FFS the applicability conditions that UE is allowed to apply relaxed requirement.


For the issue of enable the RLM/BFD relaxation feature, it is the consensus in previous meeting that UE is only allowed to enter the relaxed mode when both good serving cell criterion and low mobility criterion are fulfilled. Furthermore, it was agreed that the low mobility criterion is not NOT mandatory to be configured. In last meeting, the agreement that RLM/BFD relaxation is enabled by explicit signaling was concluded, where the explicit signaling is used to enable the feature of RLM/BFD relaxation. 
Based on our understanding, the evaluation of good serving cell quality can only be done by the good serving cell quality criterion, while the low mobility state can be determined by UE implantation. Then, after the relaxation feature is enabled by explicit signaling, there are several conditions that UE is allowed to apply relaxed requirement. 
When none of good serving cell quality criterion and low mobility criterion are configured, UE could evaluate the pre-defined good serving cell quality, and decide whether to relax by the evaluation results. When only good serving cell quality criterion is configured, UE could evaluate the configured good serving cell quality, and decide whether to relax by the evaluation results. When both good serving cell quality criterion and low mobility criterion are configured, UE evaluates both criteria and enter relaxation mode if fulfils both criteria.
Proposal 1: When the RLM/BFD relaxation feature is enabled by explicit signaling, UE is allowed to apply relaxed requirement provided that:
· UE is configured with both low mobility criterion and good serving cell quality criterion and has fulfilled both criteria;
· UE is configured with good serving cell quality criterion and has fulfilled the criterion;
	Issue 2-1: L3 CSI-RS to be used for Low mobility criteria 
· Option 1: L3 CSI-RS can be used for low mobility criteria evaluation for Ues supports CSI-RS based L3 measurements as well. 
· Option 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient. 


Considering whether L3 CSI-RS could be used for evaluating low mobility criteria. From our understanding, it is feasible to use CSI-RS for low mobility criterion evaluation if CSI-RS based L3 measurements is support by UE. However, as the RAN4 previous agreement is to reuse the Rel-16 low mobility criteria, which is based on SSB. To move forward, we are fine with Option2.
Proposal 2: RAN4 to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion.
	Issue 3-1: Good serving cell quality criteria for RLM/BFD
· Agreement 
· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
· Qx = Qin for RLM
· Qx = [Qin] for BFD
· Note: definition of Qin for BFD needs to be clarified
· The offset X can be configured from a set of 4 values
· Exact values are FFS
· One pre-defined value is used for evaluation if the offset is not configured
· Pre-defined value X = [0] dB
· Signalling details are up to RAN2
Issue 3-4: Cell quality criteria configuration type
· Option 1: per-serving cell basis
· Option 2: per-UE basis
· Option 3: per-CG basis 



In last meeting, it was agreed to use Qin for RLM as the link quality reference threshold for RLM good serving cell quality criterion. For BFD, the link quality reference threshold is still no consensus, while the majority view is to reuse the Qin for RLM. In our understanding, RLM and BFD are two different procedures, and Qin for RLM is derived based on RLM specific PDCCH transmission parameters. Also, based on RAN2’s agreements, RLM relaxation and BFD relaxation are enabled/disabled separately [2]. Then, we prefer not to reuse the Qin for RLM for the link quality reference threshold of BFD. If companies have much concern on it, we can comprise to Qin for BFD with different offset value for RLM and BFD.
Proposal 3: For the link quality reference threshold for BFD, Qout_LR is preferred, and Qin derived from RLM specific PDCCH transmission parameters can be accepted as compromise if the offset values of RLM and BFD are different.
For the cell quality criteria configuration type, considering the evaluation should be done separately for each configured CC/CG. We prefer to Option 2, per-UE basis. 
Proposal 4: The cell quality criteria configuration type could be per-UE basis.
	Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
· Option 1: 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
· Option 2 
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.

Issue 6-3: Specification section for relaxation criteria
FFS Capture the relaxation criteria in the separate sub-section, while RAN4 refers the definition of relaxation criteria to RAN1 or RAN2 specification


For the case when UE configured with multiple RLM-RS(s) / BFD-RS (s), there is still no consensus. In current spec, UE compares the quality of each RLM RS to an internal threshold Qout, and if the quality of all RLM RSs is worse than Qout, the physical layer in the UE indicates out-of-sync, while UE also compares the quality of each RLM RS to another internal threshold Qin, and if any of the RLM RSs is better than Qin, the UE indicates in-sync to higher layer. Similar rule is defined for BFD, UE indicates beam-failure-instance to MAC when all the quality of all configured BFD reference signals are below the configured threshold Qout_LR. Following the same logic, we prefer UE to enter power saving mode when any of the configured resources are better than the entering threshold, and to exit power saving mode when all of the configured resources are worse than the exiting threshold.
Proposal 5: UE to enter power saving mode when any of the configured resources are better than the entering threshold, and to exit power saving mode when all of the configured resources are worse than the exiting threshold.
For the issue of specification section for relaxation criteria, as RAN2 has reached conclusion [2]:
	· RAN2 assumes the configurations for RLM/BFD relaxation should be captured in RAN2 specification, while the relaxation requirements/approaches should be captured in RAN4 specification. 
· RAN2 assumes that the criteria for RLM/BFD relaxation will be captured in RAN2 TS, can ask R4


We prefer to follow the decision that is the same way as spec separation for Rel-16 relaxation.
[bookmark: _GoBack]Proposal 6: Capture the configurations and criteria for RLM/BFD relaxation in the RAN2 spec.
3. Conclusion
Proposal 1: When the RLM/BFD relaxation feature is enabled by explicit signaling, UE is allowed to apply relaxed requirement provided that:
· UE is configured with both low mobility criterion and good serving cell quality criterion and has fulfilled both criteria;
· UE is configured with good serving cell quality criterion and has fulfilled the criterion;
Proposal 2: RAN4 to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion.
Proposal 3: For the link quality reference threshold for BFD, Qout_LR is preferred, and Qin derived from RLM specific PDCCH transmission parameters can be accepted as compromise if the offset values of RLM and BFD are different.
Proposal 4: The cell quality criteria configuration type could be per-UE basis.
Proposal 5: UE to enter power saving mode when any of the configured resources are better than the entering threshold, and to exit power saving mode when all of the configured resources are worse than the exiting threshold.
Proposal 6: Capture the configurations and criteria for RLM/BFD relaxation in the RAN2 spec.
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