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1 Introduction
In last RAN4#102-e meeting, discussion on RRM requirements for RedCap UE was conducted and a way forward was agreed in [1]. Based on the guidance in WF, we provide our further consideration on the remaining open issues in this contribution.
2 Discussion
General aspects for RRM measurement relaxation for Redcap
	Issue 2-1-1:  Scenario to be considered for Rel-17 RRM relaxation for Redcap when both Rel-16 and Rel-17 criteria are configured agreed at RAN4 101bis-e
Moderator Note: update case number to align with agreed LS R4-2202675
	No
	Rel-16 relaxation criterion
	Rel-17 relaxation criterion
	Applicability

	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
	· Option 1: Allowed (Apple xiaomi Huawei Nokia vivo)

	12
	Rel-16 low mobility & Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	· Option 1: Allowed (Apple xiaomi Huawei Nokia vivo)



Agreement: case 11 and 12 are allowed
Agreement: No
Issue 2-1-3 Requirements for transition when UE moves between different R17 states
· Proposals
· Option 1: No need to introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED states (Ericsson)
· Recommended WF
· postpone the discussion until conclusion on RRM relaxation for CONNECTED state are clear 
Agreement: no more discussion at 2nd round



Considering the scenarios to be considered for Rel-17 RRM relaxation for Redcap when both Rel-16 and Rel-17 criteria are configured, we prefer that all scenario 9, 11 and 12 should be allowed. 
	Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one.


Firstly, based on our understanding, RAN2’s agreements above only preclude the case where Rel-17 stationary criterion is evaluated together with Rel-16 not-at-cell-edge criterion. We don’t think these agreements make any limitation of the configuration of Rel-16 and Rel-17 criteria. The evaluation of Rel-16 and Rel-17 criteria are supposed to be performed separately. UE fulfilled Rel-16 criteria may apply the relaxed requirements defined for Rel-16 and UE fulfilled Rel-17 criteria may apply the relaxed requirements defined for Rel-17. 
Besides, for scenario 9, the possible relaxation cases would be UE satisfied Rel-16 not-at-cell-edge, or UE satisfied Rel-16 low mobility & Rel-16 not-at-cell-edge, or UE satisfied both Rel-16 low mobility & Rel-16 not-at-cell-edge and Rel-17 stationary. If it is the last case, the relaxation level of Rel-17 stationary, e.g. longer measurement period, is far less than the relaxation level of Rel-16 low mobility & Rel-16 not-at-cell-edge, e.g. up to 1 hour. So, we think it is reasonable to allow the scenario 9 where UE could apply more relaxed requirements. For scenario 11 and 12, since Rel-17 stationary is configured together with Rel-17 not-at-cell-edge, we think there is no ambiguity to allow them.
Proposal 1: RAN4 to allow scenario 9, 11 and 12 when both Rel-16 and Rel-17 criteria are configured, or RAN4 can wait for RAN2 reply LS.
RRM measurement relaxation for Redcap at Idle/Inactive state
	Issue 2-2-3: Principle on RRM relaxation under eDRX 
· Proposals
· Option 1: The relaxed RRM measurement period for PHY filtering shall not cross different PTW windows. (Apple)
· Option 2a: Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles up to 10.24 seconds, without any PTW; （Huawei vivo Nokia）
· Option 2a-1: UE shall meet the requirements where corresponding scaling factor of RRM relaxation applies on top of eDRX requirements when particular RRM criteria is satisfied. . 
· Option 2a-2: Other options. 
· Option 2b: If relaxation is supported for eDRX cycles above 10.24 seconds, discuss the maximum eDRX cycles (X) with PTW up to which UE is allowed to apply Rel-16/17 relaxed measurement requirements is X ms, where value of X is FFS. (Ericsson)
Moderator Note: Option 1, option 2a and option 2b are not exclusive each other. 
Agreement: Option 2a and Option 2a-1 are agreed.  FFS on option 1 at maintenance stage.
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.


Considering RRM relaxation over eDRX, we prefer not to define requirements for the case when UE is configured with eDRX cycles above 10.24 seconds and meets the relaxation criteria. As for the power saving gain is already achieved for UE configured with long eDRX cycle, further relaxation on RRM seems not necessary.
Proposal 2: RAN4 not to define requirements for the case when UE is configured with eDRX cycles above 10.24 seconds and meets the relaxation criteria.
According to RAN2 reply LS[2], Rel-17 RRM relaxation of higher priority frequency would not be distinguished from equal/lower priority frequency. In this way, for the case when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the inter-frequency measurement relaxation could follow the 4 hours measurement period as agreed in last meeting.  
Proposal 3: The inter-frequency measurement relaxation could use measurement period of 4 hours, when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
RRM measurement relaxation for Redcap at CONNECTED state
	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  

Issue 2-3-4 Whether UE shall report fulfilment of relaxation when performing CGI reading?
· 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 RRC_CONNECTED mode, RAN2 has reached agreement that not-at-cell-edge criterion will not be introduced for R17 RRC_CONNECTED UEs. RAN4 should discuss the corresponding relaxed measurement method for the Rel-17 stationary criterion. In RAN2#116-e meeting, the following agreement was reached:
1. RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling RRM relaxations for UEs in RRC Connected. Other methods can be considered too based on relaxation methods agreed by RAN4.
Based on the agreements captured above, the relaxation could be conducted by RRC configuration. So, from our perspective, it is fine that RAN4 not to define new UE behaviour for RedCap UE. 
Proposal 4: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
3 Conclusion
Proposal 1: RAN4 to allow scenario 9, 11 and 12 when both Rel-16 and Rel-17 criteria are configured, or RAN4 can wait for RAN2 reply LS.
Proposal 2: RAN4 not to define requirements for the case when UE is configured with eDRX cycles above 10.24 seconds and meets the relaxation criteria.
Proposal 3: The inter-frequency measurement relaxation could use measurement period of 4 hours, when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
[bookmark: _GoBack]Proposal 4: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode.
4 Reference 
[1] [bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK2]R4-2206950 WF on RedCap RRM requirements, Ericsson, RAN4#102-e
[2] R2-2203555 Reply LS to RAN4 on RRM relaxation

