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Introduction
[bookmark: _Hlk78989858]A WF [1] on RRM measurement relaxations for RedCap UE have been approved in RAN4#102-e meeting. 
[bookmark: _Hlk78989893]In this paper, we provide our views on the remaining issues of RRM measurement relaxation.
Discussion
For Rel-17 requirements, RAN4 agreed relaxation requirements the following scenarios:
	No
	Rel-17 relaxation criterion
	Applicability For R17

	1
	Rel-17 stationary criterion alone is configured and satisfied
	YES and requirements are defined

	2
	Rel-17 stationary and Rel-17 not at the cell edge criterion are both configured and satisfied
	YES and requirements are defined

	3
	Rel-17 stationary and Rel-17 not at the cell edge criterion are both configured however only Rel-17 stationary criterion is satisfied
	YES (same RRM relaxation requirements as scenario 1)

	4
	Rel-17 stationary and Rel-17 not at the cell edge criterion are both configured however only Rel-17 not at cell edge criterion is satisfied
	No relaxation 

	5
	Rel-17 stationary and Rel-17 not at the cell edge criterion are both configured however none of them is satisfied
	No relaxation

	6
	Rel-17 stationary criterion alone is configured but not satisfied
	No relaxation



	[bookmark: _Hlk100855709]No
	Rel-16 relaxation criterion
	Rel-17 relaxation criterion
	Applicability for R17

	7
	Rel-16 low mobility
	Rel-17 stationary
	Allowed

	8
	Rel-16 not-at-cell-edge 
	Rel-17 stationary
	NO

	9
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	· Option 1: Not allowed (Huawei Apple CMCC xiaomi oppo Nokia vivo)
· Option 2: Allowed (xiaomi MTK QC)

	10
	Rel-16 low-mobility
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed

	11
	Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed

	12
	Rel-16 low mobility & Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Allowed


If network also configured R16 not-at-cell-edge is met, R16 legacy relaxation can be applied, otherwise, no relaxation is allowed. By the way, no any relaxation when only R17 not-at-cell-edge criteria is met. 
For case 9, we think it should be not allowed if UE is configured with Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary.
Proposal 1: It should be not allowed if UE is configured with Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary.
	Issue 2-2-4: Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· 	Proposals:
· Option 1: wait for RAN2’s reply LS is (Ericsson Nokia) 
·   Recommended WF:  Wait for RAN2 reply LS
Agreement: wait for RAN2 LS and no more discussion at this meeting.



	Agreed RAN2 LS R2-2203555:
RAN2 would like to thank RAN4 for the LS on RRM relaxation, and provide the following feedback on below RAN4 question: 
Regarding higher priority inter-frequency measurement relaxation when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RAN4 kindly ask RAN2’s guidance on what is RAN2’s methodology designed for this scenario, if there is any.
RAN2 concluded there is no need to introduce an indication, similar as highPriorityMeasRelax in Rel-16, to control the RRM relaxation of higher priority frequency. When the criteria are satisfied, e.g. only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency. The detailed relaxation methods are up to RAN4. 
Besides, RAN2 have agreed to define a Rel-17 indication, combineRelaxedMeasCondition2, similar to combineRelaxedMeasCondition-r16. This indication is used to control whether UE could perform relaxed RRM measurement if only stationary criterion is met, when both criteria are configured. 
The detailed behaviour is: 
when both stationary and rel-17 not-at-cell-edge criteria are configured, 
· 1) if both criteria are fulfilled, UE performs RRM relaxation 1.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, UE performs RRM relaxation 2.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, UE does not perform RRM relaxation.
where RRM relaxation 1 and 2 are methods to be decided by RAN4.


As agreed in RAN2, when the criteria are satisfied, e.g. only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency. RAN2 will not introduce an indication, similar as highPriorityMeasRelax in Rel-16, to control the RRM relaxation of higher priority frequency.
For stationary criterion, RAN2 agreed to reuse R16 low mobility criterion, as part or whole of Rel-17 stationary criterion in RRC_IDLE/INACTIVE. When NW configures both Rel-17 stationary criterion and Rel-16 low mobility criterion, NW configures different Rel-17 thresholds (i.e., SSearchDeltaP_stationary/TSearchDeltaP_stationary) from Rel-16 (SSearchDeltaP / TSearchDeltaP). How to configure the criterion (e.g. more stringent) is left to NW implementation (i.e. no specification impact to RAN2).  The requirements for R16 low mobility criterion can be used as baseline for Rel-17 stationary criterion, but they could be further relaxed with larger scaling factors (e.g., K_RedCap = 3 *2) due to different Rel-17 thresholds when single Rel-17 criteria is satisfied.  
Similarly, when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only Rel-17 stationarity criterion is met, then the UE shall search for inter-frequency layers of higher priority at least every K*Thigher_priority_search where Thigher_priority_search is described in clause 4.2B.2.7 and, K = 60 *2 = 120 regardless of whether 1 Rx or 2 Rx RedCap is configured with eDRX_IDLE cycle or not.
Proposal 2: Similarly, when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only Rel-17 stationarity criterion is met, then the UE shall search for inter-frequency layers of higher priority at least every K*Thigher_priority_search where Thigher_priority_search is described in clause 4.2B.2.7 and, K = 60*2 = 120 regardless of whether 1 Rx or 2 Rx RedCap is configured with eDRX_IDLE cycle or not.
	[bookmark: _Hlk100942494]Issue 2-3-3 On how to evaluate RRM relaxation criteria at RRC_CONNECTED mode
· Proposals
· Option 1: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode (Huawei CMCC Apple xiaomi vivo)
· Option 2: Evaluation period on the configured relaxation criteria is configured by NW at CONNECTED mode; (Nokia)
· Option 2b: The evaluation period covers scaling factors lower or equal to that for RRC_Idle / RRC_Inactive state, i.e. 2 to 6 (Nokia)
· Option 3: Evaluation is every Nth DRX cycle, where N is TBD; The measurement used for evaluating the relaxation criteria in CONNECTED mode shall fulfill the corresponding measurement requirements (delay and accuracy).  (Ericsson)
· Option 4: following RAN2 agreement (MTK)
Agreement: No consensus  


As agreed in RAN2, the relaxed measurement criterion for a stationary UE is fulfilled when (SrxlevRefStationaryConnected – Srxlev) < SSearchDeltaP-StationaryConnected, but no extra RRM relaxation is requested. Network can configure related parameters to relax UE’s measurement if needed, e.g., network can configure long SMTC periodicity or large DRX cycle length to UE. Therefore, we think no extra definition is needed for RRM relaxation criteria evaluation in connected mode.
Proposal 3: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
	Issue 2-3-4 Whether UE shall report fulfilment of relaxation when performing CGI reading?
· [bookmark: _GoBack]Proposals
· Option 1: The UE may evaluate the relaxation criteria, but shall not report fulfillment of the relaxation criteria if it is performing or configured to perform CGI reading measurements (Ericsson Nokia)
· Option 2: Do not discuss the issue related to CGI reading requirement in RAN4 (Apple Huawei vivo MTK )
Agreement: No consensus 


For RRM relaxation, RAN2 has not discussed the issue related to CGI reading requirement yet. There is no need to optimize for CGI.
Proposal 4: Do not discuss the issue related to CGI reading requirement in RAN4.
Conclusion
In this paper, we provide our views on RRM measurement relaxation.
Proposal 1: It should be not allowed if UE is configured with Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary.
Proposal 2: Similarly, when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only Rel-17 stationarity criterion is met, then the UE shall search for inter-frequency layers of higher priority at least every K*Thigher_priority_search where Thigher_priority_search is described in clause 4.2B.2.7 and, K = 60*2 = 120 regardless of whether 1 Rx or 2 Rx RedCap is configured with eDRX_IDLE cycle or not.
Proposal 3: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
Proposal 4: Do not discuss the issue related to CGI reading requirement in RAN4.
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