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1 Introduction
In this document, we discuss reducing neighbour cell measurements in order to save UE power.
2 Discussion
In RAN #80 meeting, a SID on NR power saving was approved [1]. 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].
During RAN2 #105 meeting, power consumption reduction for RRM measurements was discussed and the following agreements were achieved:
Agreements 

1
RAN2 to evaluate the feasibility to relax the serving and neighbour cell measurements for NR UE.   RAN2 should consider the mobility related aspects when studying the feasibility of relaxing measurements
RAN1 has studied UE power saving for several meetings and captured their observations and agreements in TR 38.840 [2].
According to 38.340, reducing the number of neighbour cells to be measured can reduce UE power consumption:
	It is observed that the following mechanisms can be beneficial in achieving the UE power saving,

· Reducing the number of cells for intra-frequency measurement can be beneficial for UE power saving, 

· 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.


	Observation:

· For adapting/relaxing RRM measurement for intra-frequency measurement by reducing the numberof measured cells, the followings are observed from simulation results, 

· By assuming number of neighbouring cells to be measured is reduced, it is shown that about4.7% - 7.1% power saving gain can be observed if reducing the number of measured cellsfor IDLE state. 1 source shows that about 1.8% - 21.3% power saving gain can be observed if reducing the number of measured cells for CONNECTED state.

· In additional to that, by also assuming that UE can limit the processing for measurement within a constrained time period and/or with reduced complexity,  26.43% - 37.5% power saving gain is shown. 

· The corresponding performance impact was not reported and summarized


Observation 1: Considerable power saving gain can be achieved by measuring less neighbour cells.
For UEs in Idle/Inactive mode, main power contributions are from loop convergence (e.g. AGC), RRM measurements, paging monitoring and cell reselection if triggered. For UEs in Connected mode, RRM measurement also consumes considerable amount of UE power.

UEs in Idle/Inactive mode only measure SSB. For Connected UEs, RAN4 has completed requirements for SSB and requirements for CSI-RS have only been made for limited scenarios in Release-15 [3]. Therefore, SSB is the main consideration when designing power saving schemes.

For SSB based measurements, UEs will monitor serving cells, listed cells and detected cells on the particular frequency. In order to detect all possible neighbour cells, UE will blindly decode the synchronization signal will all PCIs. In NR, the value range of PCI is from 0 to 1007, which leads to a heavy overhead for UE measurement.

In order to save UE power, UE can reduce the number of monitored neighbour cells. At least for UEs in Connected mode, even though a large number of detected cells are measured, the number of neighbour cells reported is limited, as defined by the field maxReportCells in ReportConfigNR [4]. Therefore, if UE is in need of power saving, it is not required to keep monitoring all neighbour cells.
Proposal 1: RAN2 to consider not requiring UE to detect and keep monitoring all possible neighbour cells for power saving purposes.

3 Conclusion

The paper discusses reducing neighbour cell measurements and we propose:
Observation 1: Considerable power saving gain can be achieved by measuring less neighbour cells.
Proposal 1: RAN2 to consider not requiring UE to detect and keep monitoring all possible neighbour cells for power saving purposes.
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