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Introduction
In RAN4 #95e meeting, a WF [1] and a CR [2] on IDLE state measurement relaxation for UE power saving were approved. Unfortunately, due to the limited time for reviewing the agreements of RRM measurements relaxation for power saving were not correctly captured. 
In this contribution, we further clarify the requirements maintenance of measurement relaxation for UE power saving.

Discussion
For IDLE state measurement relaxation for UE power saving, the following applicable RRM relaxation methods were agreed in last several meetings.
	Scenario
	Applicable RRM relaxation methods

	Scenarios #1: Low mobility scenario
	Option 1: Allow RRM measurements with longer intervals
· The scaling factor (K1=3) of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.


	[bookmark: OLE_LINK41][bookmark: OLE_LINK43]Scenarios #2: Not in cell-edge scenario
	Option 1: Allow RRM measurements with longer intervals
The scaling factor (K1=3) of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.

	Scenarios #3: Low-mobility and Not in cell-edge scenario
	Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements
· The time interval for measurement relaxation since last measurement for cell reselection for scenario#3  is 1 hour



According to RAN4’s agreements, in summary, RRM measurement relaxation for inter-frequency and inter-RAT layer with higher priority shall follow the principles as follows.
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority, if scenario 2 (Not in cell-edge scenario) is fulfilled and condition of scenario 1 is not fulfilled or not configured. AndUE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled
· UE is not required to do any lower and equal priority inter-frequency/inter-RAT measurement
· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour
· When NW does not indicate that higher priority carrier measurements can be relaxed, UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (60 sec).
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, if criteria of low mobility and not in cell edge are both fulfilled,
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
Thus, we have the observation that for inter-frequency / inter-RAT frequency measurement, RRM measurement relaxation shall be meet by UE as Table 1:
Proposal 1: For inter-frequency / inter-RAT frequency measurement, RRM measurement relaxation for UE power saving should be:
Table 1: RRM measurement relaxation for inter-frequency / inter-RAT frequency measurement
	For inter-frequency / inter-RAT frequency measurement

	Channel condition
	Frequency
	NW configures below criteria and when fulfilled
	Measurement approach (or with relaxation)

	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Higher priority carriers
	Scenarios #1: Low mobility scenario 
	If the UE is configured with highPriorityMeasRelax, then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search seconds where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 60. 

Otherwise, if the UE is not configured with highPriorityMeasRelax, then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.


	
	
	Scenarios #2: Not in cell-edge scenario
	the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
Note: this criterion is always fulfilled, if it is configured. 

	
	
	Scenarios #3: Low mobility and Not at cell edge
	Regardless of whether the UE is configured with highPriorityMeasRelax or not,  UE can stop both equal/low priority and high priority inter-frequency measurements, with a minimum measurement time interval of 1 hour since last measurement for cell reselection for higher priority carriers.

	
	Equal/Lower priority carriers
	All scenarios (#1,2,3)
	UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells. (According to current TS 38.304)

	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Higher priority carriers, and Equal/Lower priority carriers
	Scenarios #1: Low mobility scenario 
	UE may choose to perform relaxed measurements with longer intervals.
K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the low mobility.

	
	
	Scenarios #2: Not in cell-edge scenario
	UE may choose to perform relaxed measurements with longer intervals.
K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the not-at-cell edge criterion.

	
	
	Scenarios #3: Low mobility and Not at cell edge
	UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements with a minimum measurement time interval of 1 hour. 



Meanwhile, for intra-frequency measurement, the following requirements are deduced from RAN2/RAN4 conclusion as Table 2.
Proposal 2: For intra-frequency frequency measurement, RRM measurement relaxation for UE power saving should be:
Table 2: RRM measurement relaxation for intra-frequency frequency measurement
	For intra-frequency measurement

	Channel condition
	Frequency
	NW configures below criteria and when fulfilled
	Measurement approach (or with relaxation)

	Srxlev > SIntraSearchP and Squal > SIntraSearchQ
	N/A
	All scenarios (#1,2,3)
	UE may choose not to perform intra-frequency measurements. (According to current TS 38.304)

	Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
	N/A
	Scenarios #1: Low mobility scenario 
	UE may choose to perform relaxed measurements with longer intervals.

	
	N/A
	Scenarios #2: Not in cell-edge scenario
	UE may choose to perform relaxed measurements with longer intervals.

	
	N/A
	Scenarios #3: Low mobility and Not at cell edge
	UE is not required to meet Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra as defined in Table 4.2.2.3-1.
UE can stop intra-frequency measurement with a minimum measurement time interval of 1 hour. 



And we also proposed the draft CR [5] on requirements maintenance of measurement relaxation requirements for UE power saving. The corresponding observations should be capatured based on the proposals into TS 38.133 (including section 4.2.2.9, 4.2.2.10. 4.2.2.11).
Proposal 3: Correpondingly update the requirement for idle state measurement relaxation for UE power saving in TS 38.133 section 4.2.2.

Conclusion
In this contribution, we propose our views as follows.
Proposal 1: For inter-frequency / inter-RAT frequency measurement, RRM measurement relaxation for UE power saving should be:
Table 1: RRM measurement relaxation for inter-frequency / inter-RAT frequency measurement
	For inter-frequency / inter-RAT frequency measurement

	Channel condition
	Frequency
	NW configures below criteria and when fulfilled
	Measurement approach (or with relaxation)

	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Higher priority carriers
	Scenarios #1: Low mobility scenario 
	If the UE is configured with highPriorityMeasRelax, then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search seconds where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 60. 

Otherwise, if the UE is not configured with highPriorityMeasRelax, then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.


	
	
	Scenarios #2: Not in cell-edge scenario
	the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
Note: this criterion is always fulfilled, if it is configured. 

	
	
	Scenarios #3: Low mobility and Not at cell edge
	Regardless of whether the UE is configured with highPriorityMeasRelax or not,  UE can stop both equal/low priority and high priority inter-frequency measurements, with a minimum measurement time interval of 1 hour since last measurement for cell reselection for higher priority carriers.

	
	Equal/Lower priority carriers
	All scenarios (#1,2,3)
	UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells. (According to current TS 38.304)

	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Higher priority carriers, and Equal/Lower priority carriers
	Scenarios #1: Low mobility scenario 
	UE may choose to perform relaxed measurements with longer intervals.
K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the low mobility.

	
	
	Scenarios #2: Not in cell-edge scenario
	UE may choose to perform relaxed measurements with longer intervals.
K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the not-at-cell edge criterion.

	
	
	Scenarios #3: Low mobility and Not at cell edge
	UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements with a minimum measurement time interval of 1 hour. 



Proposal 2: For intra-frequency frequency measurement, RRM measurement relaxation for UE power saving should be:
Table 2: RRM measurement relaxation for intra-frequency frequency measurement
	For intra-frequency measurement

	Channel condition
	Frequency
	NW configures below criteria and when fulfilled
	Measurement approach (or with relaxation)

	Srxlev > SIntraSearchP and Squal > SIntraSearchQ
	N/A
	All scenarios (#1,2,3)
	UE may choose not to perform intra-frequency measurements. (According to current TS 38.304)

	Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
	N/A
	Scenarios #1: Low mobility scenario 
	UE may choose to perform relaxed measurements with longer intervals.

	
	N/A
	Scenarios #2: Not in cell-edge scenario
	UE may choose to perform relaxed measurements with longer intervals.

	
	N/A
	Scenarios #3: Low mobility and Not at cell edge
	UE is not required to meet Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra as defined in Table 4.2.2.3-1.
UE can stop intra-frequency measurement with a minimum measurement time interval of 1 hour. 



Proposal 3: Correpondingly update the requirement for idle state measurement relaxation for UE power saving in TS 38.133 section 4.2.2.
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