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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2#116 e-meeting, RAN2 started the first discussion on RLM and BFD relaxation based on RAN4 LS [1]. The following agreements were achieved.
	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.


In this contribution, we would like to further give our consideration based on RAN4 latest LS [1].
Discussion
1) RLM and BFD relaxation in MR-DC
In MR-DC, RLM is performed by UE in SpCell separately while BFD can be performed in PCell/PSCell/SCell. Therefore it is straightforward that it should be possible to enable/disable RLM relaxation separately in each node, as well as to enable/disable BFD relaxation separately in each node.
Proposal 1: In MR-DC, the NW can enable/disable RLM relaxation separately in each node.
Proposal 2: In MR-DC, the NW can enable/disable BFD relaxation separately in each node.
2) Signaling of criteria
In last RAN2 meeting, we agreed to use dedicated signaling as a baseline. According to the LS [1], RAN4 agreed:
	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.


The low mobility criterion for RLM and BFD relaxation is similar to R16 low mobility criterion for RRM relaxation in idle/inactive state. For RRC_CONNECTED, there may be several serving cells with DC/CA. In RAN4 LS, it is not clear which serving cell is used for the low mobility criterion for RLM and BFD relaxation. There are three possible options:
· Option 1: Only one low mobility criterion for RLM and BFD relaxation can be configured for each UE. And only SpCell is used for the criterion.
· Option 2: Only one low mobility criterion for RLM and BFD relaxation can be configured for each UE. The serving cell, which is used for the criterion, is configurable by the NW.
· Option 3: Low mobility criterion for RLM and BFD relaxation can be configured for each serving cell.
[bookmark: _Hlk92397289]UE mobility state doesn’t change due to the estimation on different serving cells. Thus, it is enough to configure only one low mobility criterion for RLM and BFD relaxation for each UE. And it is simple to restrict it to SpCell. RAN2 can confirm the understanding with RAN4 if needed.
Proposal 3: Only one low mobility criterion for RLM and BFD relaxation can be configured for each UE. And only SpCell is used for the criterion. Confirm the understanding with RAN4 if needed.
RAN4 agreed [1]:
	For the good serving cell quality criterion, 
· [bookmark: _Hlk92398751]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.


The IE RadioLinkMonitoringConfig, which is used to configure RLM and/or BFD, is configured per BWP. Furthermore, failure detection resources for RLM and BFD within a BWP may be different. Considering the existing method to evaluate “downlink radio link quality” for RLM/BFD is reused for the good serving cell quality criterion, the good serving cell quality criterion needs to be evaluated for RLM and BFD separately. Furthermore, the good serving cell quality criterion needs to be evaluated for each serving cell separately if BFD relaxation is applied to several serving cells. In RAN4 LS, it is not clear if the offset X dB for the good serving cell quality criterion is configurable. If it is configurable, the parameter can be introduced in IE RadioLinkMonitoringConfig.
Proposal 4: If the parameter for the good serving cell quality criterion is configurable, it can be configured separately for RLM and BFD relaxation.
Proposal 5: If the parameter for the good serving cell quality criterion is configurable, it can be configured separately for BFD relaxation of each serving cell.
[bookmark: _Hlk92400253]Proposal 6: If the parameter for the good serving cell quality criterion is configurable, it is introduced in IE RadioLinkMonitoringConfig.
3) Signalling procedure for RLM/BFD relaxation
In Rel-17 RRM relaxation for redcap in RRC_CONNECTED, when UE fulfills the criteria, the UE needs to inform the network that the criterion is fulfilled, and the network indicates whether the UE can perform RRM measurement relaxation or not. Similarly, we discussed in last RAN2 e-meeting [2] if a UE report mechanism is introduced when RLM/BFD relaxation criteria is fulfilled / no longer fullfilled. But no conclusion is achieved yet.
[bookmark: _GoBack]The criteria for Rel-17 RRM relaxation for redcap in RRC_CONNECTED is configured per UE and evaluated by each configured UE. But the good serving cell quality criterion is configured per serving cell and can be configured for RLM and BFD separately. The possible options for signaling procedure of RLM/BFD relaxation are:
· Option 1: UE reporting of fulfilling or leaving the relaxation criteria
Similar as Rel-17 RRM relaxation for redcap in RRC_CONNECTED, the network configures relaxation criteria to the UE. When UE fulfills the criteria, the UE needs to inform network that the criterion is fulfilled, and the network indicates whether the UE can perform RLM relaxation and/or BFD relaxation or not.
· Option 2: UE reporting of fulfilling or leaving low mobility criterion only
The network configures only the low mobility criterion for RLM/BFD relaxation to the UE. When UE fulfills the criterion, the UE needs to inform network. Then the network configures the good serving cell quality criterion (if configurable) to the UE, and enable RLM/BFD relaxation via explicit or implicit parameter. The UE is allowed to perform RLM and BFD relaxation autonomously if corresponding criteria are met.
· Option 3: Without UE reporting
The network configures both low mobility criterion and the good serving cell quality criterion (if configurable) to the UE, and RLM/BFD relaxation via explicit or implicit parameter. The UE performs RLM and/or BFD relaxation autonomously if corresponding criteria are met.
The good serving cell quality criterion is configured and evaluated per serving cell, RLM and BFD separately. With option 1, the overhead of UE reporting needs to be considered. And with option 2, the UE still needs to estimate the good serving cell quality criterion without reporting. Option 3 is simple and the overhead of UE reporting doesn’t need to be considered.
Proposal 7: UE reporting of fulfilling or leaving the relaxation criteria is not supported for RLM and BFD relaxation mechanism.
Conclusion
In this contribution, we discuss our consideration based on RAN4 latest LS. And we propose:
Proposal 1: In MR-DC, the NW can enable/disable RLM relaxation separately in each node.
Proposal 2: In MR-DC, the NW can enable/disable BFD relaxation separately in each node.
Proposal 3: Only one low mobility criterion for RLM and BFD relaxation can be configured for each UE. And only SpCell is used for the criterion. Confirm the understanding with RAN4 if needed.
Proposal 4: If the parameter for the good serving cell quality criterion is configurable, it can be configured separately for RLM and BFD relaxation.
Proposal 5: If the parameter for the good serving cell quality criterion is configurable, it can be configured separately for BFD relaxation of each serving cell.
Proposal 6: If the parameter for the good serving cell quality criterion is configurable, it is introduced in IE RadioLinkMonitoringConfig.
Proposal 7: UE reporting of fulfilling or leaving the relaxation criteria is not supported for RLM and BFD relaxation mechanism.
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