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1 Introduction
RAN#92-e meeting approved the revised work item for reduced capability NR devices [2], the revised objective concerns RRM measurement relaxations is captured below:
	· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:
· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]
· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.
· Specify UE requirements for RRM measurement relaxation [RAN4]
· No RRM measurement relaxations are specified for the serving cell. 


In last RAN4#99-e meeting, a way forward was agreed in [1] and RAN4 agreed to start discussing RRM relaxation work based on the outcome from RAN2 from RAN4#100e meeting. In this contribution, we provide our discussion on the RRM measurement relaxations for RedCap UE.
2 Discussion
The RRM relaxations for RedCap UE have been discussed for several meetings in RAN2, and the agreements reached in the latest two RAN2 meetings are captured as follow. 
	Agreements in RAN2#114-e meeting:
· [bookmark: OLE_LINK2]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 Rel-17 RRM relaxation.
· Reuse Rel-16 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).  
· Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:
When NW configures both Rel-16/Rel-17 relaxation criteria and the UE fulfills both, UE performs:
· Option 1) UE performs Rel-17 RRM relaxation method
· Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation
· Working Assumption: If beam-level criterion is adopted for Rel-17 stationary criterion in RRC_IDLE/INACTIVE, it is configured separately with Rel-16 low mobility criterion reused
· When NW configures Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. FFS whether the same applies to RRC Connected
· [bookmark: OLE_LINK3]Continue discussion on Rel-17 not-at-cell-edge criterion in RRC_IDLE/INACTIVE within two options:
· Option 1) Reuse Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)
· Option 2) Reuse Rel-16 not-at-cell-edge criterion with the different thresholds
Agreements in RAN2#113bis-e meeting:
· Assuming there will be a stationary property based on subscription (which is FFS), we will not restrict to this and will continue to assume that a UE can use some RSRP/RSRQ based criteria (FFS whether reuse Rel-16 thresholds or new ones. FFS also on the use of a beam based criteria)
· At least for RRC idle/inactive, a measurement-based Rel-17 stationarity criterion can be configured separately from Rel-16 low-mobility criterion for Rel-17 UEs supporting the feature. FFS how the configuration is provided. FFS whether this stationarity criterion is based on:
· the same algorithm used in Rel-16 low-mobility criterion but with its own specific set of thresholds; and/or
· a combination of Rel-16 low-mobility criterion and/or beam-change based criterion. Exact details of beam change criterion are FFS.
· Network can configure Rel-17 stationarity criterion/criteria together with a not-at-cell-edge criterion, to trigger RRM relaxations in RRC Idle/Inactive for Rel-17 UEs supporting the feature. FFS whether the Rel-16 not-at-cell-edge thresholds can be reused or separate Rel-17 not-at-cell-edge thresholds are needed.


In RAN2, RRM relaxation of both RRC_IDLE/INACTIVE mode and RRC_CONNECTED mode are under discussion. But it was agreed to prioritize the discussion of RRC_IDLE/INACTIVE mode. RAN4 could also prioritize the discussion for idle/inactive mode based on the current outcome in RAN2.
Proposal 1: RAN4 to prioritize the discussion of the relaxation measurement for RRC_IDLE/INACTIVE mode UE.
It was agreed in RAN2 to introduce the stationary criterion for RedCap UE, which would be a mandatory configuration for Rel-17 RRM relaxation. The Rel-17 stationary criterion based on RSRP/RSRQ measurement follows the same strategy as Rel-16 low mobility criterion, while would differ from each other in the parameter configurations. Also, a beam based criteria is under discussion, which in our understanding, would be a supplementary criterion for ensuring the UE’s stationary state.
Rel-17 not-at-cell-edge criterion for RRC_IDLE/INACTIVE mode UE is still under discussion, and the Rel-17 not-at-cell-edge criterion would be an optional configuration. As discussed in last RAN2 meeting, the Rel-17 not-at-cell-edge would reuse Rel-16 not-at-cell-edge criterion with different thresholds or be totally the same with Rel-16 not-at-cell-edge.
As the two Rel-17 relaxation criterion, Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion, would both reuse the same algorithm in Rel-16, RAN4 could also follow the same relaxed measurement methodology in Rel-16, e.g. extend measurement interval or stop measurement for a period of time. 
Proposal 2: RAN4 to reuse the Rel-16 measurement relaxation methodology when considering Rel-17 RRM relaxation measurement for RRC_IDLE/INACTIVE mode RedCap UE.
As captured in the upper agreements, RAN2 aroused the issue of UE relaxation behaviour when both Rel-16 and Rel-17 relaxation criteria are configured by NW and both are fulfilled by UE. There may be several potential cases considering the Rel-16 and Rel-17 relaxation criteria. We prefer RAN4 to focus on the discussion of relaxation method for the Rel-17 relaxation criterion, and to further discuss the concurrent problem when RAN2 determines the certain Rel-17 relaxation criteria.
Proposal 3: RAN4 to focus on the discussion of relaxation method for the Rel-17 relaxation criterion at current stage. 
3 Conclusion
Proposal 1: RAN4 to prioritize the discussion of the relaxation measurement for RRC_IDLE/INACTIVE mode UE.
Proposal 2: RAN4 to reuse the Rel-16 measurement relaxation methodology when considering Rel-17 RRM relaxation measurement for RRC_IDLE/INACTIVE mode RedCap UE.
Proposal 3: RAN4 to focus on the discussion of relaxation method for the Rel-17 relaxation criterion at current stage. 
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