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1 Introduction
In last RAN4#101-e meeting, discussion on RRM relaxation requirements for RedCap UE was conducted and a way forward was agreed in [1]. In this contribution, we provide our further discussion on the RRM requirements for extended DRX enhancements for RedCap.
2 Discussion
The RRM relaxations for RedCap UE have been discussed for several meetings in RAN2. The agreements reached in the recent RAN2 meetings are captured as follow:
	Agreements in RAN2#113bis-e:
· At least for RRC idle/inactive, a measurement-based R17 stationarity criterion can be configured separately from R16 low-mobility criterion for R17 UEs supporting the feature.
· Network can configure R17 stationarity criterion/criteria together with a not-at-cell-edge criterion, to trigger RRM relaxations in RRC Idle/Inactive for R17 UEs supporting the feature. FFS whether the R16 not-at-cell-edge thresholds can be reused or separate R17 not-at-cell-edge thresholds are needed.
Agreements in RAN2#114-e:
· An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected. If the criterion is met, this is reported to the network (FFS how/when). It is FFS whether, based on this, besides possibly reconfiguring RRM measurements (up to network implementation), the network can enable RRM measurement relaxation (FFS whether same method as in Idle/Inactive).
· Subscription based relaxation criteria will not be considered in R17 RRM relaxation.
· Reuse R16 low mobility criterion, as part or whole of R17 stationary criterion in RRC_IDLE/INACTIVE. When NW configures both R17 stationary criterion and Rel-16 low mobility criterion, NW configures different R17 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).  
· Postpone the following discussion until RAN4 defines RRM relaxation method for R17:
When NW configures both R16/R17 relaxation criteria and the UE fulfills both, UE performs:
- Option 1) UE performs R17 RRM relaxation method
- Option 2) It is up to UE implementation to select either Rel-16 or R17 relaxation operation
· When NW configures R17 RRM relaxation for RRC_IDLE/INACTIVE, R17 stationary criterion is mandatory, and R17 not-at-cell-edge criterion is optional configuration. 
Agreements in RAN2#115-e:
· Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.
· Do not introduce beam change based criterion in R17.
· The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.
· Introduce separate R17 not-at-cell-edge threshold, and the new threshold is only associated with R17 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.
Agreements in RAN2#116-e:
· UE is not allowed to relax its RRM measurements if both stationarity criterion and R17 not-at-cell-edge criterion are configured but UE meets only the R17 not-at-cell-edge criterion.
· UE reports to network when it no longer meets relaxation criteria.
· No additional signaling is introduced for network to tell UE whether and which criteria for RRM relaxation is considered satisfied when leaving RRC_CONNECTED state.
· No need for UE to send UE Assistance Information to request network configuring it with relaxation criteria.
· UE does not report its history/state of RRM relaxation when transitioning from RRC Idle/Inactive to RRC Connected.  
· Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.
· 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.



Idle/Inactive state
Firstly, we think RAN4 should confirm the scenarios for Rel-17 RRM relaxation for RRC_IDLE/IACTIVE UE. According to the agreement in RAN2, for Rel-17 RedCap UE, NW would configure either Rel-17 stationary criterion separately or both Rel-17 stationary criteria and Rel-17 not-at-cell-edge criteria in combination. Then, RAN4 need to discussion the corresponding Rel-17 RRM relaxation method for the two cases.
Proposal 1: RAN4 to define requirements for two scenarios for Rel-17 RedCap RRM relaxation in idle/inactive mode:
· UE fulfil Rel-17 stationary criterion;
· UE fulfil both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion.
In previous meeting, RAN4 has agreed to reuse the same mechanism as Rel-16 RRM measurement relaxation in Idle/Inactive mode for Rel-17 RedCap UE. Then, we prefer to follow the same logic that using scaling factors for the relaxation measurement of fulfilling only Rel-17 stationary criterion, and using a period of time for the relaxation measurement of fulfilling both Rel-17 criteria. The Rel-17 stationary criterion based on RSRP/RSRQ measurement follows the same strategy as Rel-16 low mobility criterion, while would differ from it with more stringent parameter configurations. Then, the scaling factor K used for Rel-17 RRM relaxation would be at least larger than 3, which is used for R16 when single criterion is satisfied.
[bookmark: OLE_LINK2]Proposal 2: UE extend the measurement interval with a scaling factor K, K>3, when stationary criterion is satisfied in IDLE/INACTIVE mode.
Proposal 3: UE stop the measurements for a period of time X, X>1, when both stationary criterion and Rel-17 not-at-cell edge criterion are satisfied in IDLE/INACTIVE mode.
The issue of UE relaxation behaviour when both Rel-16 and Rel-17 relaxation criteria are satisfied was discussed in last RAN4 meeting. Actually, this issue was first identified in RAN2 meeting. 
Proposal 4: RAN4 to confirm the feasibility for idle/inactive RedCap UE to be configured with both Rel-16 relaxation criteria and Rel-17 relaxation criteria.
Proposal 5: The issue of relaxation when multiple criteria are satisfied could be left to UE implementation.
Connected state
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. We think the relaxation mechanism for RedCap UE in idle/inactive mode could be taken as baseline. 
Proposal 6: RAN4 to define the relaxation requirement for RedCap UE fulfilling Rel-17 stationary criterion.
Proposal 7: The relaxation method of stationary criterion for idle/inactive mode could be used as baseline for connected mode UE.
3 Conclusion
[bookmark: _GoBack]Proposal 1: RAN4 to define requirements for two scenarios for Rel-17 RedCap RRM relaxation in idle/inactive mode:
· UE fulfil Rel-17 stationary criterion;
· UE fulfil both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion.
Proposal 2: UE extend the measurement interval with a scaling factor K, K>3, when stationary criterion is satisfied in IDLE/INACTIVE mode.
Proposal 3: UE stop the measurements for a period of time X, X>1, when both stationary criterion and Rel-17 not-at-cell edge criterion are satisfied in IDLE/INACTIVE mode.
Proposal 4: RAN4 to confirm the feasibility for idle/inactive RedCap UE to be configured with both Rel-16 relaxation criteria and Rel-17 relaxation criteria.
Proposal 5: The issue of relaxation when multiple criteria are satisfied could be left to UE implementation.
Proposal 6: RAN4 to define the relaxation requirement for RedCap UE fulfilling Rel-17 stationary criterion.
Proposal 7: The relaxation method of stationary criterion for idle/inactive mode could be used as baseline for connected mode UE.
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