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1	Introduction
[bookmark: _Hlk16247244]in RAN#84 (RP-191607) following WID scope update was agreed for power consumption reduction in RRM measurements:
	1) 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) [bookmark: _Hlk10649837]Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].
i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 




2	Triggering Criteria for Adapting RRM Measurements 

2.1 	Determining Cell Edge/Center Location
When possible adaptation(relaxation) of UE measurements is considered it is evident that relaxation is more suited to certain areas of a cell. I.e. at cell edge area it can be assumed that the probability of doing intra-frequency reselection to a neighbour cell is more likely. Correspondingly in some other areas of the cell, inter-frequency reselection to other frequency layer hot-spot could be more likely, due to the geographical co-placement.  In NR, in beam based deployments,  UE may determine its approximate location in the cell e.g. based on the measured SSB indices, the signal quality (e.g. current strongest SSB or set of SSBs) and using the network assistance information e.g. network may provide UE with set of SSB indexes that could be considered as geographical bounds for location i.e. cell-centre or cell edge. This information could be combined with a trigger condition of UE being stationary or low mobility to form a combined condition to determine whether UE can adapt its RRM measurements.
[bookmark: _Ref16509643]Proposal 1: For UE to determine its location in the cell for RRM measurement adaptation purposes is based on the downlink signal (SSB) measurements together with provisioned assistance information by network. Details are FFS.

2.2.	Enhancement to S-Measure
One way to adapt RRM measurement configuration would be to adapt S-measure threshold in case UE can be determined in specific location of the cell. In a case where UE is located closer to cell centre (area A) the S-measure could be considered to be a lower value than when UE would be located at cell edge (area B). I.e. if UE is located in area A, it may not be necessary from the mobility perspective the UE to start evaluating non-serving cells even the cell quality is below the S-measure threshold if the same threshold is used throughout the cell. By allowing UE to relax the monitoring earlier (or later) in different parts of the cell depending e.g. on the measured SSB signal level(s) and indexes could be used to allow further relaxation of UE measurements. 
[image: ]
[bookmark: _Ref528845896]Figure 1. Illustrating beam configuration of a cell with multiple elevation tiers.
[bookmark: _Ref1038689][bookmark: _Ref16509640]Proposal 2: Define mechanisms to adapt UE RRM measurements by adapting the S-measure threshold based on UE specific conditions such as UE location in the cell.

2.3.	On Determining the Low or Stationary Mobility State
During the study and work item phase multiple different mechanisms to determine UE mobility state were discussed.  Discussion included e.g. that network could estimate UE speed using measurements on uplink signals by estimating Doppler, or UE could even determine its speed based on external means i.e. using a positioning system and optionally reporting it to network, but these mechanisms seem to hint additional power consumption. However, as the relaxation for RRM measurements is now in the updated WID considered only for IDLE or INACTIVE, the options are potentially mode limited. 
Considering that UE would use its absolute speed to determine its mobility state may have problems. As an example, in case UE is a cell covering a large area (or where individual beams of a cell cover large geographical area), an UE moving with 10 km/h speed could be considered from system perspective to be in “low” mobility state, where as in a cell covering small area (e.g. indoor hotspot), an UE moving with 3 km/h speed could be considered as “high”. Thus, in the mobility state evaluation more factors that just UE speed would need to be considered. From system perspective, especially in beam-based deployments, the “mobility speed” is determined more by the change in downlink signal e.g. based on SSB measurements and determining whether it stays within a specific coverage area. As an example, regardless of the UE velocity, if the UE stays under the coverage area of given cell or SSB, it would be in mobility sense stationary or low mobility state.  Also, estimating the absolute speed may require UE to activate additional mechanisms such as GPS to use determine it.
[bookmark: _Ref1038682][bookmark: _Ref16509644]Proposal 3: UE low or stationary mobility state is determined by the change in downlink RS i.e. based on the measurements on SSB signals. 

3	Conclusions

Proposal 1: For UE to determine its location in the cell for RRM measurement adaptation purposes is based on the downlink signal (SSB) measurements together with provisioned assistance information by network. Details are FFS.
Proposal 2: Define mechanisms to adapt UE RRM measurements by adapting the S-measure threshold based on UE specific conditions such as UE location in the cell.
Proposal 3: UE low or stationary mobility state is determined by the change in downlink RS i.e. based on the measurements on SSB signals.
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