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1. Introduction
In RAN1#94bis meeting [1], followings are agreed for UE power consumption reduction in RRM measurement:
	Agreements:
· RRM power saving study should consider RRC IDLE, INACTIVE and CONNECTED states.

Agreements:
· Further study on relaxing/adapting RRM measurement for UE power saving, 
· Relaxing/adapting the number of RRM measurements in time domain for serving cell and neighbor cells based on certain conditions, e.g., number of SSB/CSI-RS/measurement occasions.
· Relaxing/adapting the number of measured cells/frequencies for neighbor cells based on different conditions 
· Schemes considered should disclose the mechanism used to determine the mobility/speed assumed
· FFS conditions, e.g., channel condition, UE location, UE speed, measurement configuration, measurement results, cell type, etc.
· FFS impact on measurement/mobility performance
· Relaxed/adapting measurement report (if any)
· Other solutions are not precluded.

Agreements:
· Further study on the benefit/impact for additional resource for RRM measurements for power saving for mobility performance not inferior to that of Rel-15 
· The schemes proposed should at least include the following aspects:
· The signals/channels used as additional resource
· Procedure on how to use additional resources.
· Overhead from network perspective should be considered.

Agreements:
· Focus on stationary (e.g., 0km/h), pedestrian (e.g., 3km/h) and vehicular (e.g., 30km/h) scenarios for further studies when considering UE power saving techniques for RRM measurements,
· Further studies UE power saving for RRM measurement by considering the following issues
· Multi-beam/multi-cell related RRM measurement issues.
· Possible misalignment between SSB(s)/SMTC and DRX ON duration


This contribution continue to discuss mechanisms to reduce UE power consumption by relaxing RRM measurements.  

2. Discussion 
In terms of UE RRM measurements to satisfy measurement requirements, a UE is expected to perform intra-frequency and/or inter-frequency measurement at least once per maximum of DRX cycle and measurement gap. If measurement gap and DRX cycle are not aligned, measurement can add additional burden on UEs to wake-up in non-active time per DRX cycle. Alignment between measurement gap and DRX cycle can have additional burden as the overall OnDuration needs to be configured sufficiently large to accommodate measurement gap per each DRX cycle. Furthermore, in NR, SMTC can be also configured where SMTC and measurement gap need to be also aligned. In particular, if multiple SSBs are transmitted within 5msec interval, alignment of SSBs in different frequency layers are quite essential in terms of reducing the measurement gap duration as well as enhancing overall cell detection performance. 
Currently, a UE is expected to perform RRM measurement continuously unless a UE is exempt from measurement by s-Measure configuration. If s-Measure is configured for PSCell (or PCell) where the serving cell quality is better than the configured threshold, a UE is not expected to perform measurement. However, current s-Measure mechanism has some limitation in terms of CA operation. If a UE is configured with s-Measure, as it will not measure any serving cell frequency other than PSCell or PCell, it becomes inefficient to operate CA for the given UE. Still it is considerable to adopt the concept of s-Measure where a UE may reduce or stop measurement if the serving cell quality is highly desirable. To address limitation, we can consider extension of s-Measure mechanism. For example, instead of stopping the entire measurement, a UE can be configured with a number of frequency layer or a set of frequencies to monitor if the serving cell quality (PSCell or PCell) becomes better than the configured threshold. Also, similar mechanism can be considered for SCell where if serving cell quality is better than a threshold, at least, intra-frequency measurement of the given serving cell can be exempted. 
Proposal 1: Threshold based measurement relaxation (e.g., enhancement of s-Measure mechanism) can be further investigated to reduce UE power saving in RRM. 
Another consideration is to define different UE measurement behaviour depending on UE power consumption state. For example, if a UE does not have much traffic due to inactivity (e.g., during sleep), the UE may not need to perform RRM measurement so frequently, particularly when the UE does not move dynamically. For example, a UE can be configured with one measurement mode which can have more relaxed measurement requirements and larger periodicity in terms of measurement periodicity. For the relaxed requirements, the smaller number of frequency layers and smaller number of RSs (e.g., less number of SSBs) need to be monitored/detected can be considered. Triggering of different measurement mode/behaviour can be associated with BWP switching (e.g., relaxed RRM is performed when a UE goes back to default BWP in PCell or PSCell) or power state change (if introduced) or based on timer/threshold configurations. 
Proposal 2: Different measurement behaviors/configurations can be considered where one measurement configuration can include the relaxed RRM requirements and sparser measurement periodicities. 
Meanwhile, it is necessary to investigate the impact of RRM measurement relaxation. To be specific, when the number of frequency layers and/or the number of cells per frequency layer and/or the number of RSs are reduced for RRM measurement relaxation, some portion of RRM measurement will not be updated frequently. In this case, network may not know which neighbour cell is good for HO or SCell addition. Moreover, handover procedure may not be triggered and performed on time due to the old-fashioned RRM measurement results. In short, it is necessary to carefully investigate when the mobility performance is inferior compared to Rel-15 even though UE power consumption in RRM measurement is highly reduced. 
Proposal 3: It is necessary to investigate the negative impact of RRM measurement relaxation (e.g. reduction of measured frequency layers and/or measured cell and/or SSB slots) together with UE power consumption reduction. 

3. Conclusion
This contribution discusses a few considerations to reduce UE power consumption while satisfying necessary RRM requirements. The followings capture our proposals:
Proposal 1: Threshold based measurement relaxation (e.g., enhancement of s-Measure mechanism) can be further investigated to reduce UE power saving in RRM.
Proposal 2: Different measurement behaviors/configurations can be considered where one measurement configuration can include the relaxed RRM requirements and sparser measurement periodicities.
Proposal 3: It is necessary to investigate the negative impact of RRM measurement relaxation (e.g. reduction of measured frequency layers and/or measured cell and/or SSB slots) together with UE power consumption reduction. 
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