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1. Introduction
In RAN#88e meeting, a revised WID of UE power saving enhancements in NR was approved [1]. In accordance to the WI, the following objective has considerable influence on RAN4 RRM. 
	1) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS


This contribution provide our initial analysis on RLM/BFD measurements relaxation in connected mode for NR UE power saving.
2. Discussion
As specified in TS 38.133 [2], 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 is measured and compared with two thresholds Qout and Qin. UE shall send an 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.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the procedures summarized above, UE shall always perform measurements periodically and provide indication during every evaluation time although the downlink quality of PCell is good enough. According to the analysis in TR38.840, the periodicity measurement behavior is the major factor on power consuming for UE. 
Observation 1: The periodicity measurement for RLM/BFD is an important factor on UE power consuming. 
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 that controlled by gNB, 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 RSRP 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 threshold, UE is under good communication condition and can perform relaxed measurements. 
[bookmark: _GoBack]Proposal 1: Low mobility scenario and at-cell-centre scenario could be considered as two possible scenarios for RLM/BFD measurement relaxation.
From RAN4 point of view, some potential schemes can be used to bring power saving benefit for RLM/BFD measurements. 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 is a feasible way for UE power saving. And we think the relaxation mechanism defined in Rel-16 NR Power saving can be considered as starting point for Rel-17 RLM/BFD measurement relaxation.
Proposal 2: The relaxation mechanism defined in Rel-16 NR Power saving can be considered as starting point for Rel-17 RLM/BFD measurement relaxation.
In current specification, UE shall be capable of evaluating the radio link quality of each candidate beam and select new beam in order to recover timely from potential beam failure. Reducing the number of candidate beams when UE fulfilled relaxed criteria could also be a feasible way to reduce power consuming. 
Proposal 3: Reducing the number of candidate beams when UE fulfilled relaxed criteria can be a feasible way to reduce power consuming.
3. Conclusion
In this paper, we give the initial analysis on RLM/BFD measurements relaxation in connected mode for NR UE power saving. Base on the analysis, the following observation and proposals are provided:
Observation 1: The periodicity measurement for RLM/BFD is an important factor on UE power consuming. 
Proposal 1: Low mobility scenario and at-cell-center scenario could be considered as two possible scenarios for RLM/BFD measurement relaxation.
Proposal 2: The relaxation mechanism defined in Rel-16 NR Power saving can be considered as starting point for Rel-17 RLM/BFD measurement relaxation.
Proposal 3: Reducing the number of candidate beams when UE fulfilled relaxed criteria can be a feasible way to reduce power consuming.
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