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Introduction
The core parts of R16 power saving are completed [1][2]. In this paper, we present our views on which features of power saving can be considered to have a performance test.
Discussion  
Requirements for RRM Relaxation Methods 

RAN4 made the following agreement regarding RRM relaxation methods in different scenarios: [1][2]:
	Agreement: 
· For information: Scenarios
· #1: Low mobility scenario
· #2: Not in cell-edge scenario 
· #3: Low-mobility + Not in cell-edge scenario
· RRM measurement relaxation methods for UE power saving in RRC_idle/inactive state
· Option 1: Allow RRM measurements with longer intervals 
· Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements
· Applicability of RRM relaxation methods when the relaxation criteria are fulfilled
                       
	
	Applicable RRM relaxation methods

	Scenarios #1
	Option 1

	Scenarios #2
	Option 1

	Scenarios #3
	Option 2



· The scaling factor of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.

· For measurementThe time interval  relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario) is 1 hour

· scaling factor of measurement interval
· Use 3 times fixed scaling factor of measurement interval for scenario #1(Low mobility scenario) and scenario #2 (Not-in-cell-edge scenario)




nB-IoT also allowed UE to relax monitoring of serving cells and stop measurement of neighbor cells with low mobility. Performance tests were introduced to check these relaxed requirements [3]. Since Rel-16 allows UE to relax neighbor cell measurement by a factor of 3 in scenario 1 and 2, performance tests should be introduced for these cases.
Observation 1: nB-IoT also allowed UE to relax monitoring of serving cells by a scaling factor and introduced corresponding performance tests.  
For scenario 3, UE is required to measure neighbor cells once in every hour. Testing this requirement multiple times will be very time consuming. Hence, Rel-16 does not need to introduce tests for this scenario.
Observation 2: UE is required to measure neighbor cells once in every hour in low mobility plus not-in-cell-edge scenario. Testing this requirement multiple times will be very time consuming in the chamber.
Rel-16 has also allowed UE to relax higher priority inter-frequency cells at the same rate at lower priority inter-frequency cells when S criteria are not fulfilled but either one of the three relaxation scenarios are fulfilled.  This is a unique feature of Rel-16 because Rel-15 did not allow it.


	Agreement: [2]
· RRM measurement relaxation for inter-frequency layer with higher priority
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ,  no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 
· The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured.
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 
· 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.




Observation 3: Rel-16 allows UE to relax higher priority inter-frequency cells at the same rate at lower priority inter-frequency cells when S criteria are not fulfilled but either one of the two relaxation scenarios are fulfilled.  
Proposal 1: NR introduces performance tests for intra-frequency, inter-RAT, lower and higher priority inter-frequency in following scenarios:
· #1: Low mobility (scenario 1)
· #2: Not in cell-edge (scenario 2)
· Note: 
· For intra-frequency tests, generate channel conditions in such a way so that Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
· For inter-frequency and inter-RAT tests, generate channel conditions in such a way so that Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
Proposal 2: NR does not introduce performance tests in low mobility + not-in-cell-edge scenario (scenario 3).
If RAN4 generates tests for each combination of frequency range, scenario and intra/inter-frequency, eight additional tests need to be generated to follow proposal 1 and 2. Defining so many new tests for power saving WI is probably unnecessary. Hence, the number of combinations can be reduced. For example, low mobility and not-in-cell-edge are appropriate for FR2 and FR1 respectively. Hence, RRM relaxation tests in FR1 and FR2 can focus on scenario 2 and scenario 1 respectively. 
Observation 4: Low mobility and not-in-cell-edge are appropriate for FR2 and FR1 respectively. Hence, RRM relaxation tests in FR1 and FR2 can focus on scenario 2 and scenario 1 respectively. 
Proposal 3: RAN4 strives to reduce the number of RRM relaxation related performance tests by focusing on a subset of the combinations. The following combinations can be considered:
· Frequency range 1 + not-in-cell-edge + intra-frequency
· Frequency range 1 + not-in-cell-edge + low priority inter-frequency + high priority inter-frequency
· Frequency range 1 + not-in-cell-edge + low/high priority inter-RAT
· Frequency range 2 + low mobility + intra-frequency
· Frequency range 2 + low mobility + low priority inter-frequency + high priority inter-frequency

Rel-15 test cases can provide a good framework to generate RRM relaxation test cases. Same AoA setup and propagation condition can be used.
Proposal 4: RAN4 uses the cell-reselection test cases that got defined in Rel-15 as a starting framework to generate the Rel-16 RRM relaxation test cases. 
· Propagation condition and AoA setup are reused from Rel-15.
Requirements During Transition Periods

RAN4 has defined RRM measurement requirements during transition period between different scenarios.
	Agreement [1]

Minimum transition period

· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for 1 measurement period and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for 1 measurement period and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.
· No requirements will be defined for the case of multiple transitions of scenarios within 1 measurement period



Nb-IoT also allowed UE to relax both serving and neighbor cell measurements. However, no core requirement and performance test were introduced. In a  
In a real-world deployment, most UEs will transition among different relaxation scenarios infrequently. Hence, defining performance tests for relaxation requirements during transition periods is not essential.
Observation 5: Most UEs will transition among different relaxation scenarios infrequently.
· Defining performance tests for relaxation requirements during transition periods is not essential.
Proposal 5: NR does not introduce performance tests during transition periods among different scenarios for RRM relaxation.

EMR carriers and Carrier Specific Relaxation Threshold

RAN4 has also allowed RAN2 to decide whether to introduce carrier specific threshold for inter-frequency measurement relaxation. 
	Agreement [1]

· Measurements on EMR carriers should not be relaxed if T331 is running

· It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation.



To the best of our knowledge, RAN2 discussed carrier specific threshold for inter-frequency measurements but could not reach consensus to introduce it. So, RAN4 does not need to introduce performance test for this feature. 
Proposal 6: NR does not introduce performance test regarding following two cases:
1. EMR carriers while T331 is running and
2. Carrier specific threshold for inter-frequency measurements.
Conclusions 
Observation 1: nB-IoT also allowed UE to relax monitoring of serving cells by a scaling factor and introduced corresponding performance tests.  
Observation 2: UE is required to measure neighbor cells once in every hour in low mobility plus not-in-cell-edge scenario. Testing this requirement multiple times will be very time consuming in the chamber.
Observation 3: Rel-16 allows UE to relax higher priority inter-frequency cells at the same rate at lower priority inter-frequency cells when S criteria are not fulfilled but either one of the three relaxation scenarios are fulfilled.  
Observation 4: Low mobility and not-in-cell-edge are appropriate for FR2 and FR1 respectively. Hence, RRM relaxation tests in FR1 and FR2 can focus on scenario 2 and scenario 1 respectively. 
Observation 5: Most UEs will transition among different relaxation scenarios infrequently.
· Defining performance tests for relaxation requirements during transition periods is not essential.
Proposal 1: NR introduces performance tests for intra-frequency, inter-RAT, lower and higher priority inter-frequency in following scenarios:
· #1: Low mobility (scenario 1)
· #2: Not in cell-edge (scenario 2)
· Note: For intra-frequency tests, generate channel conditions in such a way so that Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
· Note: For inter-frequency and inter-RAT tests, generate channel conditions in such a way so that Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
Proposal 2: NR does not introduce performance tests in low mobility + not-in-cell-edge scenario (scenario 3).
Proposal 3: RAN4 strives to reduce the number of RRM relaxation related performance tests by focusing on a subset of the combinations. The following combinations can be considered:
· Frequency range 1 + not-in-cell-edge + intra-frequency
· Frequency range 1 + not-in-cell-edge + low priority inter-frequency + high priority inter-frequency
· Frequency range 1 + not-in-cell-edge + low/high priority inter-RAT
· Frequency range 2 + low mobility + intra-frequency
· Frequency range 2 + low mobility + low priority inter-frequency + high priority inter-frequency

Proposal 4: RAN4 uses the cell-reselection test cases that got defined in Rel-15 as a starting framework to generate the Rel-16 RRM relaxation test cases. 
· Propagation condition and AoA setup are reused from Rel-15.
Proposal 5: NR does not introduce performance tests during transition periods among different scenarios for RRM relaxation.
Proposal 6: NR does not introduce performance test regarding following two cases:
1. EMR carriers while T331 is running and
2. Carrier specific threshold for inter-frequency measurements.
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