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1	Introduction
Following agreements were made in RAN2#107 regarding RRM measurement relaxation:

	Agreements 
1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    
2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a) Serving Cell measurement does not change more than a relative threshold during a time period
-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 
	b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
	FFS: Whether neighbour cell RSRP should also be considered.






2	Discussion
2.1  On the beam based criteria for determining measurement adaptation 
2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a) Serving Cell measurement does not change more than a relative threshold during a time period
-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 

The LTE relaxed monitoring criteria is defined in 36.304 as follows:
One of the agreed criteria was to determine whether serving cell measurements change more than a relative threshold during a time period. LTE relaxed monitoring is used as a baseline operation; UE compares the derived cell quality (serving cell measured RX power level) to a reference value and checks if the difference is within a threshold value ( SSearchDeltaP), 36.304:
     The relaxed monitoring criterion is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP

The criterion is used to determine is UE can consider to be in a state where it can relax the RRM measurements (e.g. low mobility/stationary state) since the variation of the measurements is considered to be low, and the assumption is that radio environment is relatively static.
Even though using the variation in (cell quality) may provide rough information to determine that UE may be in low mobility state it may not be enough to consider that the radio environment would be considered enough static for adapting the RRM measurements. The derived serving cell quality may be relatively static (it could be within the relative threshold for subsequent measurement) while the individual beam measurements may fluctuate. 
Performing cell re-selection measurements in IDLE/INACTIVE the individual beam measurements may not be an issue, however when the cell measurement used for determining whether a criterion to relax RRM measurements it may not be enough to be considered feasible.  
Observation 1: Using only cell measurement - based criteria to determine relaxed monitoring criteria may not be feasible since the individual beams may change while the cell measurement is relatively static.
Thus, the relaxed monitoring criteria should evaluate both cell measurement -based condition and additionally beam based condition.
In NR the cell quality is derived based on the beam level measurements at RRC and single value is derived based multiple beams. In case an absolute threshold is configured, UE averages the beam measurements of up to N beams that are above the configured threshold.
Observation 2: In NR the cell quality is derived using the beam level measurements. 
To determine whether a beam-based condition is applicable UE would monitor the individual beam changes when performing cell quality measurements that are used for determining the relaxed monitoring criteria. In addition to deriving cell quality, UE would determine whether the beam index or indices used to derive the cell quality change over time. If a beam change is detected it could be considered that UE does not meet the relaxed monitoring criteria although the cell quality would be within the relative threshold. Additionally, it should be considered that when cell quality would be for example below a threshold, UE the relaxed monitoring criteria would not be fulfilled although the beams used to derive cell quality would not change.  Using the both conditions together, would provide more solid criteria to determine when UE is in a state where it can adapt its RRM measurements
Observation 3: Using the both cell and beam based conditions together, would provide more solid criteria to determine when UE is in a state where it can adapt its RRM measurements
Proposal 1: Beam based condition should be used in addition to the cell measurement -based condition to determine if relaxed monitoring criteria is fulfilled. 
To evaluate whether a beam based criteria UE could compare the beam measurements SSB measurements used for cell quality derivation to the obtained reference value or values. For reference values, UE obtains the SSB beam indexes that were used to derive the cell quality reference value for cell qbased condition. For subsequent measurements or measurements performed during a time period, UE compares the SSB indexes used for cell quality derivation with the reference SSB index values. For example, it could be defined if e.g. one beam index has changed for the cell quality derivation in the latest measurement or in any of the measurements during the time period, a beam change has occured. Cell quality derivation is based on the absolute threshold (absThreshSS-BlocksConsolidation) which is configurable by network, and this threshold determines which beams are used for quality. When the threshold is not configured, UE uses highest measured SS-RSRP value i.e. the highest quality SSB for cell quality.
Proposal 2: For evaluating beam-based condition, UE determines whether the beams used for cell quality derivation have changed during the time period. details are FFS.  

2.2 On the exit condition for relaxed RRM measurements
In addition to determining when UE can relax the RRM measurements (adaptation of RRM measurements), it is equally important to define an exit condition or criteria when UE has to cancel the adaptation. If UE has met the criteria to adapt the measurements e.g. as discussed in section 2.1. it would need to continue monitoring whether the conditions still apply, or an event is triggered. In case the for example the cell or beam based condition are not fulfilled while UE is in relaxed monitoring, UE has to cancel the adaptation. As another example, if UE adapts the measurements in IDLE/INACTIVE mode it should cancel the adaptation when it enters CONNECTED mode or if UE is in the IDLE/INACTIVE mode and re-selects a cell. 
Observation 4: In addition to determine when a condition to relax RRM measurements is fulfilled it is equally important to define conditions when UE has to cancel the adaptation.
Proposal 3: Define conditions and events when UE has to stop relaxing the RRM measurements.
Proposal 4: UE cancels the relaxing of RRM measurements when it enters CONNECTED mode, UE re-selects to a new cell or when the cell and beam based conditions do not apply anymore.

2.3 On the criteria for cell edge 

	b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
	FFS: Whether neighbour cell RSRP should also be considered.


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. As an example, SSB signals could be associated with a threshold configured by network. When UE has detected that it is under coverage area of a specific SSB to determine whether it would be at ‘cell edge’ or ‘not at cell edge’. Based on the determination it applies the S-measure offset associated with the UE condition (the SSB measurement) to determine whether S-measure with applied offset is used.
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[bookmark: _Ref528845896]Figure 1. Illustrating beam configuration of a cell with multiple elevation tiers.
[bookmark: _Ref1038689][bookmark: _Ref16509640]Proposal 5: 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.


3	Conclusion
Based on the discussion the following is proposed:
Proposal 1: Beam based condition should be used in addition to the cell measurement -based condition to determine if relaxed monitoring criteria is fulfilled. 
Proposal 2: For evaluating beam-based condition, UE determines whether the beams used for cell quality derivation have changed during the time period. details are FFS.  
Proposal 3: Define conditions and events when UE has to stop relaxing the RRM measurements.
Proposal 4: UE cancels the relaxing of RRM measurements when it enters CONNECTED mode, UE re-selects to a new cell or when the cell and beam based conditions do not apply anymore.
Proposal 5: 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.
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