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1. Introduction
In RAN2#105 meeting, RAN2 discussed the power consumption reduction in RRM measurements and reached some agreements.
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

At the same time, RAN2 also agreed to have one email discussions for power consumption reduction in RRM measurements.

In this paper, we focus on UE power consumption reduction for idle and inactive state UE.
2. Discussion 

Currently in NR, there are some rules to control UE measurement in idle/inactive mode UE, as specified in 38.304 in the following.
	Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-
Otherwise, the UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-
Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].


Based on the text from 38.304: 
· For inter-frequency case, it’s observed that the UE will not perform the measurement on equal or lower priority frequency if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The UE will always perform measurements of inter-frequency with higher reselection priority. 
· For intra-frequency case, the UE will not perform intra-frequency measurements on non-serving cell if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ.
.
Observation 1 The UE will always perform measurements of inter-frequency with higher reselection priority.
The UE will always perform measurements of higher priority and the UE shall search every layer of higher priority at least every Thigher_priority_search = ([60] * Nlayers) seconds as described in TS38.133.

	4.2.2.7
General requirements

The UE shall search every layer of higher priority at least every Thigher_priority_search = ([60] * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.


If the UE keeps frequently searching higher priority layer, it will cause considerable power consumption for the UE. However, perhaps there is no higher priority frequency layer compared with the serving frequency near the UE, for example, as shown in the figure below, the priority order is F2>F3>F1>F4. There is only F1 and F4 near the UE, but the UE will keep searching the higher priority frequency layer due to the serving frequency F3 is not the highest frequency layer. It should be also noted that the frequency layer priorities are configured by cell level.
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In NR, the beam sweeping feature is supported, the UE knows its location in cell level and also in beam level and the beam level location will be more accurate. In the case of the above figure, if the UE can know the frequency priorities configuration in beam level instead of cell level, it can reduce the number of the frequency layers.

Proposal 1: Configure the frequency priorities associated to at least one SSB index of the cell.

Another concern is the period of higher priority frequency layers, namely Thigher_priority_search = ([60] * Nlayers). If the period Thigher_priority_searc is longer, the UE power consumption can be reduced obviously. So if the frequency priority of the currently serving frequency is high enough, but still not the highest one, whether we can increase the period Thigher_priority_searc? We think it will impact RAN4 and up to RAN4 decision.
Proposal 2: Send an LS to RAN4 to confirm the feasibility to increase the period Thigher_priority_searc for power consumption reduction purpose.

3. Conclusions:

In this paper, we focus on UE power consumption reduction for idle and inactive state UE, and we propose:
Proposal 1: Configure the frequency priorities associated to at least one SSB index of the cell.

Proposal 2: Send an LS to RAN4 to confirm the feasibility to increase the period Thigher_priority_searc for power consumption reduction purpose.
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