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1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN4 #97-e meeting, the relaxation of RLM/BFD was discussed and a WF [1] was approved. In this contribution, we share our view on the relaxation of RLM/BFD measurements following the agreed WF.
2 Discussion
Scheme of RLM/BFD measurements relaxation
As specified in TS 38.133, the connected-mode UE shall monitor the downlink radio link quality of the primary cell through measuring the reference signal. The configured RLM-RS resources are provided by the higher layers, which can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. According to the measurement rules, the UE is expected to measure all the associated SSB or CSI-RS periodically. During the evaluation time, each samples of the RS are measured and compared with two thresholds Qout and Qin for determining in-sync and out-of-sync indication. UE shall send the out-of-sync or in-sync indication to the higher layers periodically according to the filtered results in evaluation time. The measurements procedures of BFD are broadly similar to the out-of-synchronization detection for RLM.
Based on the procedures summarized above, UE shall always perform measurements periodically and provide indication during every evaluation time although the downlink quality of the SpCell is good enough. According to the analysis in TR38.840, the periodicity measurement behavior is the major factor on power consuming for UE. Intuitively, increasing the measurement interval of RLM/BFD, the normalized power assumption will reduce correspondingly. From this perspective, extending the measurement interval of RLM/BFD could bring power saving gain. 
Proposal 1: Extending the measurement interval of RLM/BFD could bring power saving gain.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]As described above, UE reports out-of-sync or in-sync indication every indication interval according to the filtered results in evaluation period. In this way, the indication interval can be seen as the step size of the sliding window for measurement. From our point of view, there would be no power saving gain if the indication interval is extended, as the UE still need to perform the measurement during each measurement opportunity. In order to save the UE power consumption, an alternative way is that the UE skip some measurement samples by increasing the indication interval to a longer interval which is larger than the evaluation period.
Proposal 2：UE skip some measurement samples by increasing the indication interval to a longer interval which is larger than the evaluation period could be an alternative way to save the UE power consumption.
Criteria which the UE is allowed to relax the RLM/BM requirements
Measurement relaxation should consider the trade-off between power saving gain and mobility performance. The relaxed measurement requirements for RLM/BFD should be applied under certain conditions, like RRM relaxation in Rel-16. As pointed out in the WID, the low mobility situation could be considered as a possible relaxation scenario. For UE in low mobility scenario, the channel condition will not be varied frequently in a certain time duration, and the variation of the measured SINR is relative small correspondingly. Therefore, UE may not need to perform frequently measurement for RLM/BFD if the criterion of low mobility is fulfilled. 
In idle mode, it was introduced “S-criteria” to determine whether UE is in the cell centre or not. If UE is considered as at cell centre, UE can drop the neighbour cell measurement for power saving purpose. And we think the similar mechanism can be introduced for RLM/BFD measurement relaxation in CONNECTED mode. If the radio link/beam quality is above a certain threshold, UE is under good communication condition and can perform relaxed measurements. 
Proposal 3: Low mobility scenario and at-cell-centre scenario could be considered as two possible scenarios for RLM/BFD measurement relaxation.
Network or UE to determine if the criteria for relaxation is fulfilled
In Rel-16 power saving, when the relaxation criteria which is configured by the network is fulfilled, UE performs the relaxed measurement on neighbour cells. From our perspective, the relaxation on RLM/BFD can follow the similar relaxation mechanism defined in Rel-16. 
Proposal 4: The relaxation for the RLM/BFD should be determined by both the network and UE.
Reverting to the normal RLM/BFD operation
In last meeting, the issue of reverting back to normal RLM/BFD operation was raised. As the RLM and BFD are essential functionality to guarantee the downlink quality between the serving cell and the UE, hence, it is reasonable to consider the back-to-normal-operation condition. 
When T310 is running, it is not expected to relax the evaluation of in-sync to avoid RLF occurring, in other word, the UE is expected to revert to normal RLM operation during T310 is running. 
BFD is the procedure to determine whether beam is failure or not. Once the UE has declared beam failure, it would initiate the recovery procedure. UE is required to indicate the beam failure event and provide a new suitable beam with beam index for beam recovery. From our perspective, when UE declares that the current beam is failed, it is the end of BFD procedure. Hence, there would be no need to configure the conditions for reverting to normal BFD operation, while there would be a new evaluation for BFD relaxation based on the new beam.
Proposal 5: UE is expected to revert to normal RLM operation during T310 is running.
Proposal 6: There might be no need to configure conditions for UE reverting to normal BFD operation.
Relaxation of BFD when not all serving cells in intra-band CA/DC meets relaxation criteria
According to consensus in RF session, all the intra-band CA/DC band combination is considered as co-located in Rel-16, thus, it is assumed that the reference signal from intra-band CA/DC is considered as QCL-ed, and the UE measurement behaviours on these carriers are the same. Therefore, we think it is quite straightforward to define the same measurement relaxation rules for the serving cells in intra-band CA/DC. 
Proposal 7: RAN4 to define the same measurement relaxation rules for the serving cells in intra-band CA/DC.
3 Conclusion
Proposal 1: Extending the measurement interval of RLM/BFD for UE power saving.
Proposal 2：UE skip some measurement samples by increasing the indication interval to a longer interval which is larger than the evaluation period could be an alternative way to save the UE power consumption.
Proposal 3: Low mobility scenario and at-cell-centre scenario could be considered as two possible scenarios for RLM/BFD measurement relaxation.
Proposal 4: The relaxation for the RLM/BFD should be determined by both the network and UE.
Proposal 5: UE is expected to revert to normal RLM operation during T310 is running.
Proposal 6: There might be no benefit to configure conditions for UE reverting to normal BFD.
Proposal 7: RAN4 to define the same measurement relaxation rules for the serving cells in intra-band CA/DC.
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