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1. Introduction
In RAN4#102-e meeting, the relaxation applicability and criteria for RLM and BFD relaxation were discussed and a way forward was agreed in [1]. In this contribution, we further discuss the remaining RLM/BFD relaxation issues in the maintenance phase.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: _Hlk70326378]Issue 2-1-1: The cases that UE is allowed to apply the relaxed RLM/BFD requirement
UE is allowed to apply the relaxed RLM/BFD requirement, 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, if low mobility criteria is NOT configured, or 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled both good serving cell criterion and low mobility criterion if low mobility criteria is configured
· The following note shall be further clarified in the maintenance phase
· Note: if the explicit signalling is configured to enable the RLM/BFD relaxation and fulfilment of the low mobility criteria, or if it means low mobility state of the UE may be implicitly inferred.
Based on our understanding, if low mobility criterion is not configured and network configure the explicit signaling, then it means that network consider UE is in low mobility state. In other words, it means low mobility state of the UE is implicitly inferred.
However, we think the network behavior is not necessary in the specification of UE side, the first two bullets are enough to clarify the cases that UE is allowed to apply the relaxed RLM/BFD requirement. Therefore, we prefer not to further clarify the meaning of the explicit signalling in the specification.
Observation 1: If low mobility criterion is not configured and network configure the explicit signaling, then it means low mobility state of the UE is implicitly inferred.
Proposal 1: We prefer not to further clarify the meaning of the explicit signalling in the specification.
Issue 2-6-2: Clarification on multiple RLM-RS/BFD-RS
The following can be clarified in the maintenance phase
· For entering condition, 
· Option 1: the radio link quality of at least one RLM-RS is better than the entering threshold. (Huawei, Qualcomm, Xiaomi, Apple, vivo. OPPO)
· 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 (e.g. Qout + X1) for all RLM-RS resource. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: pending by other issues (Intel)
· For exiting condition, 
· Option 1: the radio link quality for all the RLM-RS resources are worse than the exiting threshold. (Huawei, Qualcomm, Apple, OPPO)
· Option 2: The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (e.g. Qout + X2) for any the RLM-RS resources. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: The UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo, Xiaomi)
· Option 4: pending by other issues (Intel)
First of all, we think we should have the alignment about whether RAN4 requirement is specified based on per-RS or all-RSs. If RAN4 requirement is specified based on per-RS, then this issue is not valid, it means which RS fulfills the entering and exiting threshold, the corresponding requirement for this RS can be relaxed. If RAN4 requirement is specified based on all-RSs, then we should further discuss the exiting methodology for multiple RLM-RSs or BFD-RSs.
Based on our understanding, the RAN4 requirement is specified based on all-RSs. Take RLM as an example, as stated in the CRs in last meeting, the UE is allowed to apply the relaxed requirements defined in clause 8.1.2.[4] for SSB based radio link monitoring and the relaxed requirements defined in clause 8.1.3.[4] for CSI-RS based radio link monitoring; The radio link monitoring is based on all RLM-RSs which are configured to UE. Therefore, the relaxed requirements should be applied to all RLM-RSs. This way can also maximum the power saving gain.
Proposal 2: When network configures multiple RLM-RSs/BFD-RSs, the relaxed requirements should be applied to all configured RLM-RSs or BFD-RSs.
In last meeting, we didn’t conclude the exiting threshold. Instead, the following exiting conditions are included in the CRs.
For RLM:
The UE is not allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
· The UE sends out-of sync indications to the higher layers,
· The UE has triggered T310 timer
For BFD:
The UE is not allowed to apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
· The UE sends a beam failure instance indication to the higher layers,
· The UE has triggered T310 timer.
For exiting condition in issue 2-6-2, we support Option 2, which is stricter than current exiting condition. It is too risky that UE still perform relaxed measurement when part of the RLM/BFD-RSs is below Qout/Qout_LR.
For entering condition, we prefer Option 2, to guarantee that all the RLM/BFD-RSs fulfill the good serving cell criterion, as well as avoid frequent revert behavior. For Option 1, when the quality of one RLM-RS is larger than Qin, and the quality of one RLM-RS is smaller than Qout, we think it is not reasonable to entering relaxation mode.
We update the Option 2 according to the agreement of good serving cell quality.
Option 2 for entering condition:
· 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 entering threshold for all RLM/BFD-RS resource. 
Option 2 for exiting condition:
· The UE shall exit the relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Proposal 3:
We support Option 2 for entering condition:
· 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 entering threshold for all RLM/BFD-RS resource. 
We support Option 2 for exiting condition:
· The UE shall exit the relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Besides, we have a comment about BFD exiting conditions. The T310 timer is not designed for BFD, it is more reasonable to use beamFailureDetectionTimer instead of T310 timer in BFD. The CR should be updated accordingly.
Proposal 4: The exiting conditions should be updated accordingly:
For RLM, the UE is not allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
· The UE sends out-of sync indications to the higher layers,
· The UE has triggered T310 timer
· When the radio link quality is worse than Qout for any the RLM-RS resources.
For BFD, the UE is not allowed to apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
· The UE sends a beam failure instance indication to the higher layers,
· The UE has triggered beamFailureDetectionTimer.
· When the beam quality is worse than Qout_LR for any the RLM-RS resources.
3. Conclusion
In this contribution, we discuss the remaining issues for RLM and BFD relaxation. The proposals are:
Proposal 1: No need to further clarify the meaning of the explicit signalling in the specification.
Observation 1: If low mobility criterion is not configured and network configure the explicit signaling, then it means low mobility state of the UE is implicitly inferred.
Proposal 2: When network configures multiple RLM-RSs/BFD-RSs, the relaxed requirements should be applied to all configured RLM-RSs or BFD-RSs.
Proposal 3:
We support Option 2 for entering condition:
· 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 entering threshold for all RLM/BFD-RS resource. 
We support Option 2 for exiting condition:
· The UE shall exit the relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Proposal 4: The exiting conditions should be updated accordingly:
· For RLM, the UE is not allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
· The UE sends out-of sync indications to the higher layers,
· The UE has triggered T310 timer
· When the radio link quality is worse than Qout for any the RLM-RS resources.
· For BFD, the UE is not allowed to apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
· The UE sends a beam failure instance indication to the higher layers,
· The UE has triggered beamFailureDetectionTimer.
· When the beam quality is worse than Qout_LR for any the RLM-RS resources.
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