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1. Introduction
In RAN1 AH-1901 meeting, followings are agreed for UE power consumption reduction in RRM measurement:
	Agreements:
For UE autonomous RRM measurement adaptation in time-domain with gNB controlled threshold, the following thresholds and corresponding adaptation schemes can be considered,
· A RSRP threshold for UE adapting RRM measurement period,
· A RSRP threshold for UE adapting RRM number of samples within a measurement period,
· A RSRP threshold and a RSRP variation threshold within a period of time, and based on that, UE can adapt the measurement or report period,
· A RSRP variation threshold within a period of time, and based on that, UE can adapt the measurement or report period,
· A threshold for UE adapting RRM measurement period and the threshold can be at least one of the followings,
· The amount of time during which the UE stays with a specific cell or beam (for RRM measurement)
· UE’s active TCI state for PDCCH does not change for specific time period.
· The number of handovers/reselections for certain period.
· A threshold which includes UE mobility status, serving cell quality, and based on that, UE can adapt the SMTC window, number of CSI-RS resources sets per target cell, periodicity of CSI-RS resources.


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

2. Discussion 
[bookmark: _GoBack]Currently, a UE is expected to perform RRM measurement (for non-serving cells) 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 non-serving cell measurement. For efficient power saving in RRM measurement, we can consider extension of s-Measure mechanism. For example, instead of stopping the entire non-serving cell measurement, multiple thresholds for s-measure mechanism could be considered for more adaptive power saving. In particular, if two thresholds are configured, the first-threshold is to determine whether intra-frequency non-serving cell measurements, and the second-threshold (which could be same with existing s-measure value) is related to all non-serving cell measurements. 
Proposal 1: Investigate further an enhancement to the existing threshold based measurement relaxation (e.g., enhancement of s-Measure mechanism) to reduce UE power consumption, e.g.
· Multi-level s-Measure mechanism, e.g., 1st level for skipping intra-frequency non-serving cell measurement, 2nd level for skipping all non-serving cell measurements
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, several parameters such as the smaller number of frequency layers (and/or cells) 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: Consider configuring multiple sets of measurement behaviours/configurations to a UE where each set corresponds to different level of RRM requirements and 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.
The RRM measurement relaxation can decrease UE’s power consumption, while it may impact on measurement accuracy and handover performance. In order to mitigate those negative impacts of RRM measurement relaxation, fallback operation (to normal measurement operation) should be considered. For example, a UE can relax measurement operation when the speed is lower than a certain threshold (which can be predefined or configured by network), and the UE can perform normal measurement operation when the speed is larger than a certain threshold which can be different from a threshold for relaxation. Similarly, two RSRP thresholds can be configured for relaxed measurement and normal measurement, respectively. Alternatively, the relaxed measurement can be performed on pre-defined duration. For example, a timer for measurement relaxation is defined, and configured to a UE by network. Then, a UE which performs relaxed measurement will be back to normal measurement on a certain time instance where the timer is expired. 
Proposal 4: Fall-back operation (to normal measurement) should be considered to mitigate negative impact of measurement relaxation, e.g.,
· Different RSRP criteria for fall back to normal measurement from that for measurement relaxation
· Timer based fall back to normal measurement 

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: Investigate further an enhancement to the existing threshold based measurement relaxation (e.g., enhancement of s-Measure mechanism) to reduce UE power consumption, e.g.
· Multi-level s-Measure mechanism, e.g., 1st level for skipping intra-frequency non-serving cell measurement, 2nd level for skipping all non-serving cell measurements
Proposal 2: Consider configuring multiple sets of measurement behaviours/configurations to a UE where each set corresponds to different level of RRM requirements and 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.
Proposal 4: Fall-back operation (to normal measurement) should be considered to mitigate negative impact of measurement relaxation, e.g.,
· Different RSRP criteria for fall back to normal measurement from that for measurement relaxation
· Timer based fall back to normal measurement 


