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1 Introduction
In this document, we discuss reducing neighbour cell measurements in Idle/Inactive mode in order to save UE power.
2 Discussion
In RAN #84 meeting, a WID on UE power saving was approved [1]. One of the objectives in the WID is:
	5)  Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]


The updated TR 38.340 after the completion of the study in RAN2 was also approved in RAN #84 [2]. According to TR 38.340 v 2.0.0, reducing the number of neighbour cells to be measured can reduce UE power consumption:
	Observation:

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

-
By assuming number of neighbouring cells to be measured is reduced, it is shown that about 4.7% - 7.1% power saving gain can be observed if reducing the number of measured cells for IDLE state.


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.
UEs in Idle/Inactive mode only measure SSB. For SSB based measurements, UEs will monitor the serving cell and all detected neighbour 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. A possible solution could be: after detecting all neighbour cells for the first round of measurement practice, UE only monitors N best neighbour cells, until one of the N cells falls below a certain threshold. N and the threshold can be broadcasted in the system information. 

For instance, on a certain frequency there are five cells, namely cell 1/2/3/4/5. Under the current spec, UE keeps measuring cell 1/2/3/4/5. When cell selection criteria is met, UE reselects to one of them. The power saving scheme could be (suppose N is 2, threshold is -60 dBm): UE firstly measures cell 1/2/3/4/5 and finds best 2 cells (e.g. cell 2 and cell 4). Then UE does not measure cell 1, cell 3 and cell 5, until one of cell 2/4 falls below -60 dBm. Suppose at some point the quality of cell 2 becomes lower than -60 dBm, UE re-measures all cells and find 2 best cells (e.g. cell 1and cell 5). Then UE does not measure cell 2, cell 3 and cell 4 until one of cell 1/5 falls below -60 dBm, and so on. The benefit of the scheme is reducing the number of measured neighbour cells, and saving UE power.
Proposal 1: RAN2 to consider not requiring UE to detect and keep monitoring all possible neighbour cells for power saving purposes, e.g. UE only monitors N best neighbour cell until one of the N cells falls below a certain threshold.
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, e.g. UE only monitors N best neighbour cell until one of the N cells falls below a certain threshold.
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