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Introduction
[bookmark: OLE_LINK1]In this contribution, we would like to discuss the highPriorityMeasRelax indicator and some options mentioned in email discussion [Post109bis-e][940].
Discussion
In email discussion [Post109bise][940], companies have discussed which option should be selected as UE behaviour of measurement relaxation for higher priority frequencies. At the start of stage two discussion, option 1, 3 and 4 can be selected. And option 3 is shown below:
Option 3: The measurement relaxation of higher priority carriers is not configured by the indication highPriorityMeasRelax, i.e. the behavior of relaxation for higher priority frequency is just based on the conclusion of Q2 and Q3. Note: this option is contradict with previous RAN2 agreement made in RAN2#108. 
Just as the rapporteur pointed out, contradiction may happen if RAN2 selects option 3 finally. Based on this listed reason, the benefit brought by this option is too minimal to ignore our previous agreement in RAN2#108 which is shown below:
Agreements
1	Measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.
2	For not-at-cell-edge scenario, the thresholds can be based on RSRP and/or RSRQ and is configurable by the network. For low-mobility scenario, the thresholds of the delta are only in relation to RSRP.
[bookmark: OLE_LINK2]3	Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 
4	Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported
5	For modifications of low-mobility scenario, TSearchDeltaP less than 5 minutes is configurable in NR. 
Observation 1: Option 3 does not fulfill RAN2 agreements generated in RAN2#108. 
On the other hand, before this email discussion, though little consensus has been made, companies have already discussed the frequency indication framework like option1 or option2 several times. An agreement has been reached in RAN2#109bis-e as follow:
Agreements:
[bookmark: OLE_LINK3]1	Global configuration of relaxation triggers is kept. No change is needed to the current specifications from this aspect.  Differentiation of scenarios can be done via the high priority frequency indication framework and no further behaviour is expected to be specified.
If option 3 is chosen finally,the baseline of the above agreement will not exist any more. Thus, RAN2 may need to re-discuss the per-frequency configuration issue in the future.
Observation 2: RAN2 may re-discuss the per-frequency configuration if option 3 is chosen.
Based on the understanding of option 3,4 and use cases we summarized from RAN4 conclusion, when UE in use case E , UE has to perform the relaxation on the higher priority frequency, which may impact the connection robustness between UE and network. A scenario can be used for further explanation of this issue. A UE is at the cell edge and it is moving out of its serving cell slowly. If either option 3 or option 4 is deployed in the network, the UE has to keep performing the relaxed measurement on the higher priority frequencies. This may count against the stability of the cell reselection. 
Option 1 has more flexibility in the deployment than the option 4. UE can check its status and can decide whether to perform relaxed measurement on the higher priority frequencies in most cases. For option 4, UE can not perform normal measurement on the higher priority frequency when UE fulfills the triggering criteria in low coverage(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ) .
Proposal 1: RAN2 should consider option 1 as the final UE behaviour of measurement relaxation for higher priority frequencies.
Conclusion
Observation 1: Option 3 does not fulfill RAN2 agreements generated in RAN2#108. 
Observation 2: RAN2 may re-discuss the per-frequency configuration if option 3 is chosen.
Proposal 1: RAN2 should consider Option 1 as the final UE behaviour of measurement relaxation for higher priority frequencies.
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Annex A(Table of the use cases)
Table of the use cases
	Channel condition
	Frequency
	NW configures below criteria and when fulfilled
	Measurement approach (or with relaxation)
	Use case ID

	For inter-frequency / inter-RAT frequency measurement, this part is deduced from RAN4 LS
	

	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
(According to following proposal 5, not-at-cell-edge criterion is fulfilled always, if it is configured.)
	Higher priority carriers
	Low mobility
(i.e. when NW only configures low mobility, and it is fulfilled)
	Option 1: The UE shall perform measurements with the requirement of Thigher_priority_search according to TS 38.133.
Option 2: UE can stop high priority inter-freq/inter-RAT measurements with a minimum measurement time interval of 1 hour. 
Note: when NW only configures low mobility criterion, this use case also exists.  
	A

	
	
	Not at cell edge (i.e. when NW only configures not-at-cell-edge, and it is fulfilled)
	The UE shall perform measurements with the requirement of Thigher_priority_search according to TS 38.133.
Note: this criterion is always fulfilled, if it is configured. 
	B

	
	
	Low mobility and Not at cell edge
(i.e. when NW configure both, and both are fulfilled)
	UE can stop high priority inter-freq/inter-RAT measurements with a minimum measurement time interval of 1 hour. 
	C

	
	Equal/Lower priority carriers
	All scenario
	UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells. (According to current TS 38.304)
	D

	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Higher priority carriers, Equal/Lower priority carriers
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	E

	
	
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	F

	
	
	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. (Note: for higher/equal/lower carriers)
	G

	For intra-frequency measurement, this part is deduced from RAN2/RAN4 conclusion 
	

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

	Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
	N/A
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	I

	
	N/A
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	J

	
	N/A
	Low mobility and Not at cell edge
	No description in the RAN4 reply LS [2].
No conclusion in RAN2.
But we can deduce from the conclusion in RAN4#93:
UE can stop intra-frequency measurement with a minimum measurement time interval of 1 hour. 
	K

	Channel condition
	Frequency
	Criteria
	Measurement approach (or with relaxation)
	Use case ID

	For inter-frequency / inter-RAT frequency measurement, this part is deduced from RAN4 LS
	

	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Higher priority carriers
	Low mobility
	N/A	Comment by Ericsson: We agree that the RAN4 LS is confusing. But we think that “N/A” is not an option, i.e. we need to clarify the higher priority measurement requirement when low mobility is fulfilled only. 	Comment by vivo-Chenli: Because “RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario”, there is no use case that low mobility is fulfilled only from RAN4 point of view. 	Comment by Huawei: Agree with Vivo. UE is by definition always not at cell edge when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	A

	
	
	Not at cell edge
	The UE shall perform measurements with the requirement of Thigher_priority_search according to TS 38.133.
	B

	
	
	Low mobility and Not at cell edge	Comment by Huawei: This case is the only one which is different to legacy behavior when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements. 
	C

	
	Equal/Lower priority carriers
	All scenario
	UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells. (According to current TS 38.304)
	D

	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Higher priority carriers, Equal/Lower priority carriers
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	E

	
	
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	F

	
	
	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. (Note: for higher/equal/lower carriers)
	G

	For intra-frequency measurement, this part is deduced from RAN2/RAN4 conclusion 
	

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

	Srxlev ≤ SIntraSearchP and Squal ≤ SIntraSearchQ	Comment by CATT: or
	N/A
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	I

	
	N/A
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	J

	
	N/A
	Low mobility and Not at cell edge
	No description in the RAN4 reply LS [2].
No conclusion in RAN2.
But we can deduce from the conclusion in RAN4#93:
UE can stop intra-frequency measurement with a minimum measurement time interval of 1 hour. 
	K



6 Annex B(All alternatives of the UE behavior of measurement relaxation for higher priority carriers)
Option 1: The behaviour for indication highPriorityMeasRelax is also controlled by the triggering criteria i.e.
· If highPriorityMeasRelax is configured and set to True, 
· the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of above Q3-2-1/2/3. 
· Otherwise (i.e. highPriorityMeasRelax is not configured, or highPriorityMeasRelax is configured and set to True but the criterion is not fulfilled),	Comment by Ericsson: The else case should cover when highPriorityMeasRelax is not set to True	Comment by vivo-Chenli: This case doesn’t exist according to current ASN.1 structure.
· The UE will not perform relaxed measurement for higher priority frequency. The measurement requirement for higher priority frequency should follow the legacy defined in 38.133. 
Option 3: The measurement relaxation of higher priority carriers is not configured by the indication highPriorityMeasRelax, i.e. the behavior of relaxation for higher priority frequency is just based on the conclusion of Q2 and Q3. Note: this option is contradict with previous RAN2 agreement made in RAN2#108. 
Option 4: The behaviour for indication highPriorityMeasRelax is also controlled by the triggering criteria i.e.
· If highPriorityMeasRelax is configured and set to True, 
· For use case C, UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells.
· Otherwise (i.e. highPriorityMeasRelax is not configured, or highPriorityMeasRelax is configured and set to True but the criterion is not fulfilled),
· For use case C, The UE shall perform measurements with the requirement of Thigher_priority_search according to TS 38.133 
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