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1. Introduction
One of the objectives in the SID is: Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment [RAN1/2]
RAN1 has made the following agreements on RRM.
	· 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
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.




In this contribution, we discuss UE autonomous measurement adaptation in the time-domain with gNB controlled threshold and the impact on mobility performance. 
2. Discussion
L3 Measurement is used for mobility, such as cell reselection and handover. In Idle mode, cell reselection measurements of the serving cell and neighbor cells are performed according to fixed cycles, and requirement is defined in  [1]. 
For serving cell measurement, RAN 4 defines the minimum requirement on the measurement period of serving cell according to the length of SMTC periodicity and DRX cycle, i.e., the same measurement rate of the serving cell is required once or twice per DRX cycle for the UE camping on the edge and center of the cell.
	The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least once every M1 DRX cycle; where:

M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤  0.64 second,

otherwise M1=1.


When UE is at the edge of the serving cell, the defined measurement rate of serving cell should be enough for the mobility requirement. However, when the UE is moving or staying in good coverage, it may not need to perform serving cell measurements frequently and the measurement can be relaxed, since there is no such requirement on mobility. 
To illustrate, we provide figure 1, where the largest circle is the cell coverage and in the coverage the serving cell measurement period is assumed as one DRX cycle. In the green circle, the serving cell measurement is above Sintrasearch/Sintersearch and therefore the UE does not need to perform neighborr cell measurements and only serving cell measurement is required per DRX cycle. For a  UE in the yellow circle, relaxing the serving cell measurement frequency will have no impact on mobility performance. An RSRP measurement threshold can be set for relaxing serving cell measurement without having impact on mobility performance. Outside of the green circle, measurements are necessary for maintaining coverage and therefore the UE should perform measurements of serving cell and neighbour cells in the requirement rate. It can be further studied how to set the RSRP thresholds. 
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Figure 1 

Proposal 1: 
RAN2 should consider  an adjustable period of serving cell measurement based on gNB controlled threshold for UE power saving. 
In addition to the relaxation of serving cell measurements by reducing the measurement period when the coverage is good, as proposed above, it would also be beneficial if a UE in bad coverage of a neighbouring cell is able to reduce the measurement of the neighbour cell when the serving cell measurement is below Sintrasearch/Sintersearch. For example, if the measurement of a neighbouring cell is far below than that of the serving cell, then the UE is able to reduce the rate at which it measures the neighbour cell.

Proposal 2: 
RAN2 should consider an adjustable period of neighbouring cell measurement based on gNB controlled threshold for UE power saving. 
The proposals of adjustable period of serving cell measurement and neighbouring cell measurement basically apply for idle/inactive UEs. However, similar principle can also be further considered for connected UEs. 
3. Conclusion
In this contribution, we discuss the RRM optimization in time domain by adjusting RRM measurement period.

Proposal 1: 
RAN2 should consider  an adjustable period of serving cell measurement based on gNB controlled threshold for UE power saving. 
Proposal 2: 
RAN2 should consider an adjustable period of neighbouring cell measurement based on gNB controlled threshold for UE power saving. 
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