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1. Introduction
At the RAN1#94bis meeting, potential techniques and scenario on UE power saving in RRM measurement were discussed and RAN1 made agreements [1].
	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.
· [bookmark: _GoBack]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


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

2. Discussion
TS38.133 specifies measurement requirements, e.g., measurement accuracy and measurement delay. However, applying the same 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 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.
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.

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.

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.

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.
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.
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