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1. Introduction
At the RAN1#95 meeting, potential techniques and scenario on UE power saving in RRM measurement were discussed and RAN1 made agreements [1].
	Agreements:
· [bookmark: _Hlk529974035]Observation: for certain conditions (e.g., low mobility deployment/UE speed/favorable RSRP conditions), the number of RSRP measurement samples for a given duration (e.g., measurement period / evaluation period) can be relaxed with negligible impact on accuracy achieved by existing Rel-15 measurement.

Agreements:
· Observation: 
· For certain conditions (e.g., favorable RSRP conditions, etc.), reducing RRM measurement activities (e.g., measurement, reporting) for a given time period is beneficial from UE power saving perspective for RRC IDLE/INACTIVE/CONNECTED states.

Agreements:
· [bookmark: _Hlk530059834]For intra frequency and/or inter frequency measurement, the following approaches are to be studied for UE power saving in time domain, including impact on mobility performance
· Increasing measurement period
· Reducing number of samples (e.g., OFDM symbols / slots) within a measurement period (e.g., SMTC window)
· Confining RRM measurements within a measurement window and increasing the periodicity of the measurement window for intra frequency and/or inter frequency measurement
· Other approaches are not precluded
· Note: this does not necessarily mean that the techniques studied will have spec impact

Agreements:
To further study the following adaption mechanism of RRM measurement activities for UE power saving:
· gNB controlled RRM measurement operation with UE assistance information reported to gNB, e.g.,
· mobility related information (e.g., mobility state, history of mobility state, UE's visited cells and cells not reselected due to the ping-pong effect, the number of handovers for certain period, etc.)
· channel condition (e.g. change in serving RS/signal)
· [bookmark: _GoBack]gNB controlled RRM measurement operation without UE assistance information reported to gNB based on certain conditions, e.g.,
· subscription, capabilities (e.g. at AS or NAS level), device type
· Doppler estimation for RRC CONNECTED states
· cell type (e.g., small cell/macro cell)
· gNB controlled threshold to support UE autonomous RRM measurement adaptation based on e.g.,
· signal measurements (e.g., RSRP)
· UE mobility state (e.g., low/medium/high mobility)
· UE location in the cell (e.g., cell-center/cell-edge)
· S-measure enhancement (e.g. S-measure for SCell, CSI-RS) 
· Other mechanisms/approaches are not precluded

Agreements:
Observation:
· Reducing the number of cells for intra-frequency measurement can be beneficial for UE power saving due to at least the followings, 
· Assuming that UE can limit the processing for measurement within a constrained time period and/or with reduced complexity.
· Assuming number of neighbouring cells to be measured is reduced.
· For UE power saving perspective, reducing the need in neighbour cell intra-frequency measurement can be beneficial.

Agreements:
Observation: Under certain conditions and certain deployment scenarios, additional resource for RRM measurement can be beneficial for UE power saving, including at least the following aspects: 
· Minimizing/reducing the timing gap between measurement (e.g., SSB) and DRX ON duration (e.g., paging monitoring occasion/reception, data reception, etc.) 
· Additional resource around the measurement occasion, e.g., for AGC assistance
· Reducing measurement activities by providing additional resource may provide sufficient measurement/T-F accuracy.



In this contribution, potential techniques for UE power consumption reduction in RRM will be discussed.

2. Discussion
TS38.133 specifies NR measurement requirements, e.g., measurement accuracy and measurement delay. However, applying the same UE measurement behavior based on the requirements may not always be necessary considering the condition on UE, e.g., mobility and measurement result. Hence, the relaxing RRM measurement based on some conditions for UE power saving could be studied. The relaxing RRM measurement needs to be carefully studied taking into account Rel-16 NR UE performance compared with Rel-15 NR UE. If the requirements for Rel-16 is just relaxed for all cases, i.e., for all Rel-16 NR UE without any condition, measurement performance for Rel-16 NR UE would be degraded. Basically, such the measurement performance degradation should be avoided. What we should focus on is reducing non-essential RRM measurement in some conditions. In other words, the relaxing RRM measurement in appropriate conditions would not affect to the mobility management, e.g., when the measurement result does not meet the condition for event trigger reporting, the measurement might be non-essential and could be relaxed. Then, system performance can be almost kept, while UE power consumption can be saved. We should further study on what conditions for relaxing RRM measurement are acceptable.
Observation 1: Relaxing non-essential RRM measurement in appropriate conditions would not affect to the mobility management and system performance.
Proposal 1: Appropriate condition for Relaxing non-essential RRM measurement should be focused on so that a degradation of the mobility and system performances can be avoided.

Whether RRM measurement on certain condition can be considered as non-essential depends on NW deployment/configuration and so on. Thus, UE should not be allowed to determine the behaviour for relaxing RRM measurement, and relaxing RRM measurement should be fully controllable by NW in order to keep system performance, i.e., NW can configure whether/how RRM measurement can be relaxed for Rel-16 NR UE, and default RRM measurement behaviour would be almost same as behaviour based on Rel-15 requirement.
Proposal 2: Relaxing RRM measurement should be fully controllable by NW.

UE performs RRM measurement basically just according to measurement configuration by NW. However, the appropriate measurement period/accuracy for RRM measurement would vary depending on the condition on UE, deployment scenario and so on. For example, UE measurement result can be referred to determine the appropriate measurement period/accuracy. In other words, if UE measurement result is close to the threshold/condition for event-triggered measurement report, e.g., at the cell edge, the higher measurement period/accuracy would be required in order to send accurate measurement report as soon as possible once actually exceeding the threshold. On the other hand, if UE measurement result continues for a while far away from the threshold/condition for event-triggered measurement report, e.g., at the cell center with low mobility, the relaxed measurement period/accuracy would be enough since the measurement result is unlikely to vary drastically. When measurement period/accuracy are relaxed, the number of RRM measurement attempts in time domain UE needs to do will be reduced, and UE power consumption can be saved. Thus, for power consumption reduction, we think that a relaxing of RRM measurement based on measurement result should be studied. In addition, the condition on relaxing of RRM measurement should be configurable, since it is also related to deployment scenario. Therefore, the relaxing the number of RRM measurement attempts in time domain based on the configured conditions regarding measurement result should be studied. Furthermore, it should be further studied which kind of measurement results including other than RSRP e.g., RSRQ, SINR, is used as the condition.
Proposal 3: Relaxing the number of RRM measurement attempts in time domain based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM.
· NW can fully control whether/how the above conditions can be applied for relaxing the number of RRM measurement attempts in time domain.
· FFS: which kind of measurement results, e.g., RSRP, RSRQ, SINR, is used as the condition

In addition, measurement result may also be used as the condition for relaxing the number of measured cells/frequencies for neighbor cells. For example, assuming measurement for handover, if measurement result on a cell, i.e., cell A, is significantly larger than measurement result on another cell, i.e., cell B, since measurement result on cell A may be more important for measurement reporting, measurement on cell B can be considered as non-essential measurement during certain time. Thus, relaxing the number of measured cells/frequencies for neighbor cells based on the conditions on measurement result, i.e., suspending measurement for non-essential cell/frequency based on some conditions, should be studied. Similarly as proposal 3, it should be further studied which kind of measurement results including other than RSRP e.g., RSRQ, SINR, is used as the condition.

Proposal 4: Relaxing the number of measured cells/frequencies for neighbour cells based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM. 
· NW can fully control whether/how the above conditions can be applied for relaxing the number of measured cells/frequencies for neighbour cells.
· FFS: which kind of measurement results, e.g., RSRP, RSRQ, SINR, is used as the condition

3. Conclusion
In this contribution, potential techniques for UE power consumption reduction in RRM were discussed. Based on the discussion, the following observation and proposals were made:
Observation 1: Relaxing non-essential RRM measurement in appropriate conditions would not affect to the mobility management and system performance.
Proposal 1: Appropriate condition for Relaxing non-essential RRM measurement should be focused on so that a degradation of the mobility and system performances can be avoided.
Proposal 2: Relaxing RRM measurement should be fully controllable by NW.
Proposal 3: Relaxing the number of RRM measurement attempts in time domain based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM.
· NW can fully control whether/how the above conditions can be applied for relaxing the number of RRM measurement attempts in time domain.
· FFS: which kind of measurement results, e.g., RSRP, RSRQ, SINR, is used as the condition
Proposal 4: Relaxing the number of measured cells/frequencies for neighbour cells based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM. 
· NW can fully control whether/how the above conditions can be applied for relaxing the number of measured cells/frequencies for neighbour cells.
· FFS: which kind of measurement results, e.g., RSRP, RSRQ, SINR, is used as the condition
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