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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.




And in RAN2#107bis:

 Agreements:
1.  Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 
2.  Cell-edge criteria will not consider neighbour cell measurements 



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. 

Editor’s Note: FFS whether beam-based conditions are considered separately.

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.  
[bookmark: _Ref24038099]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.
[bookmark: _Ref24038100]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
[bookmark: _Ref24038101]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
[bookmark: _Ref24038141]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 based 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.
[bookmark: _Ref24038142]Proposal 2: For evaluating beam-based condition, UE determines whether the beams used for cell quality derivation have changed during the time period.  

2.2 On determining the reference value
Editor’s Note: FFS whether TSearchDeltaP is fixed or configurable.
Editor’s Note: FFS whether to introduce other conditions for relaxed measurements, e.g. TsearchDeltaP   or shorter value than 24H for cell reselection like in LTE.   

As opposed to the NB-IoT a fixed time duration for relaxing measurements is not acceptable for MBB type of devices and thus the UE needs to continuously evaluate whether the conditions still apply. Also, the evaluation period/time (TSearchDeltaP) for relaxed measurements should be configurable.
When UE obtains the reference value, it compares the serving cell condition (e.g. cell based condition and beam based condition) for the duration of  TSearchDeltaP. The serving cell condition needs to apply for the duration in order to UE to determine that it can relax RRM measurements. 
[bookmark: _Ref24038143]Proposal 3: (TSearchDeltaP) is used to determine when UE is allowed the relax the RRM measurements i.e. the condition has to apply fort the duration of the TSearchDeltaP).
[bookmark: _Ref24038144]Proposal 4: (TSearchDeltaP) for relaxed measurements is configurable.
It has been agreed that serving cell measurements are not relaxed thus UE needs to monitor whether the condition applies after TSearchDeltaP.

2.2 On the exit condition for relaxed RRM measurements

Editor’s Note: FFS how to determine the SrxlevRef, e.g. whether to reuse the mechanism in LTE or allow to “exit” relaxed measurement.

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 (i.e. UE should continuously monitor whether the condition to relax measurements still applies), or an event is triggered. In case the for example the cell or beam based condition are not fulfilled (and/or the serving cell based condition does not apply anymore) while UE is in relaxed monitoring, UE has to cancel the adaptation. 
When UE determined that it can relax the RRM measurements it should continuously monitor whether the condition still applies i.e. every time UE obtains serving cell measurement e.g. during DRX cycle (as per IDLE mode measurements in 38.133). The obtained serving cell measurement should be compared to the initially obtained reference value.
[bookmark: _Ref24038102]Observation 4: When UE has determined that it can relax the measurements, it should continuously evaluate whether the condition still applies
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. 
[bookmark: _Ref24038103]Observation 5: 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.
[bookmark: _Ref24038145]Proposal 5: UE cancels the relaxing of RRM measurements when it enters CONNECTED mode or UE re-selects to a new cell or system information is updated.
[bookmark: _Ref24038146]Proposal 6: When the relaxed measurement condition applies, UE evaluates the condition every time it obtains the serving cell measurement and exits the relaxed measurement when it when serving cell condition or beam based condition does not apply anymore. 

2.4 On the criteria for cell edge condition 

	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.

[bookmark: _GoBack]
From running CR 
Editor’s Note: FFS whether only RSRP or other qualities (e.g. RSRQ, SINR) need to be considered for the measurement quantities for ‘not at cell edge criteria’.

When the cell edge condition applies, UE is allowed to relax RRM measurements. Threshold is similar to s-measure (in IDLE i.e. SIntraSearch  and SnonIntraSearch) where UE does not need to perform intra or inter -frequency measurements if the serving cell is above the network configured threshold. It would reasonable to assume that relaxing condition would not be configured if at least SIntraSearchP  (or SnonIntraSearchP) would not be configured thus we propose that measurement relaxation cannot be configured if at least SIntraSearch  is not configured. Furthermore, we propose that measurement relaxation or cell edge condition is configured as offset to the SIntraSearch. We propose to use both measurement quantities RSRP and RSRQ. 
[bookmark: _Ref24038147]Proposal 7: Support cell edge condition thresholds separately for intra and non-intra case
[bookmark: _Ref24038148][bookmark: _Ref1038689][bookmark: _Ref16509640]Proposal 8: The cell edge condition is configured as an offset value to the SIntraSearch  and/or SnonIntraSearch (P/Q).
[bookmark: _Ref24038149]Proposal 9: The cell edge condition has no default values and requires network configuration.
[bookmark: _Ref24038150]Proposal 10: Both RSRP and RSRQ are used as measurement quantities. 

2.5 On relaxing higher priority -frequencies
Editor’s Note: FFS whether measurements on frequencies with higher priorities can be relaxed

When UE has been configured with measurements for higher priority frequencies, it is not allowed to relax the measurements. This follows the logic of measurement rules for cell re-selection i.e. UE is not required to measure frequencies with equal or lower priorities when serving cell fulfils SnonIntraSearch conditions.
[bookmark: _Ref24038151]Proposal 11: Measurements on frequencies with higher priorities are not relaxed.

3	Conclusion
Based on the discussion the following is proposed:

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.
Observation 2: In NR the cell quality is derived using the beam level 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
Observation 4: When UE has determined that it can relax the measurements, it should continuously evaluate whether the condition still applies
Observation 5: 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.
Observation 5: 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 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. 
Proposal 3: (TSearchDeltaP) is used to determine when UE is allowed the relax the RRM measurements i.e. the condition has to apply fort the duration of the TSearchDeltaP).
Proposal 4: (TSearchDeltaP) for relaxed measurements is configurable.
Proposal 5: UE cancels the relaxing of RRM measurements when it enters CONNECTED mode or UE re-selects to a new cell or system information is updated.
Proposal 6: When the relaxed measurement condition applies, UE evaluates the condition every time it obtains the serving cell measurement and exits the relaxed measurement when it when serving cell condition or beam based condition does not apply anymore.
Proposal 7: Support cell edge condition thresholds separately for intra and non-intra case
Proposal 8: The cell edge condition is configured as an offset value to the SIntraSearch  and/or SnonIntraSearch (P/Q).
Proposal 9: The cell edge condition has no default values and requires network configuration.
Proposal 10: Both RSRP and RSRQ are used as measurement quantities.
Proposal 11: Measurements on frequencies with higher priorities are not relaxed.



