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Introduction
[bookmark: _Hlk78989858]A WID of reduced capability NR devices was approved was updated in RAN#91e [1]. A WF [2] have been approved in RAN4#99e meeting. The following RRM relaxation related agreements are captured in the WID:
· RRM relaxations for neighboring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell.
[bookmark: _Hlk78989893]In this paper, we provide our views on RRM measurement relaxation.
Backgroud
In Rel-16 power saving WI, UE’s RRM relaxation has also been introduced, which focused on Idle/Inactive state neighbour cell measurement relaxation.  The key feature is to introduce two criteria (i.e. low-mobility criterion and not-cell-edge criterion) in RAN2’s spec for UE’s evaluation, and relaxed measurement requirement is specified in RAN4’s spec when the configured criteria is fulfilled. Both low-mobility criterion and not-cell-edge criterion are specified in TS38.304 as below.
· [bookmark: OLE_LINK12]low-mobility criterion
	-	(SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB). 
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP:
-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.


· not-cell-edge criterion
	-	Srxlev > SSearchThresholdP, and,
-	Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).


Network may configure either or both of low-mobility criterion and not-cell-edge criterion for RRM measurement relaxation. When both criteria are configured, network could further indicate whether the UE needs to fulfil either or both criteria to relax RRM measurement. In general, the following two RRM measurement relaxation methods are defined.
· Method 1: Relax measurements with longer intervals (with a scaling factor K1= 3)
· Method 2: Stop measurement with a minimum measurement time interval of 1 hour.
Discussion
In previous RAN2 e-meetings, the following agreements were made regarding RRM relaxation for RedCap UEs.
	Agreements in RAN2#113bis:
1.	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 R16 thresholds or new ones. FFS also on the use of a beam based criteria)
2.	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. FFS how the configuration is provided. FFS whether this stationarity criterion is based on:
     -	the same algorithm used in R16 low-mobility criterion but with its own specific set of thresholds; and/or
	 -	a combination of R16 low-mobility criterion and/or beam-change based criterion. Exact details of beam change criterion are FFS.
3.	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:
1.	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)
2.	Subscription based relaxation criteria will not be considered in Rel-17 RRM relaxation
3.	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).  
4.	Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:
	When NW configures both R16/R17 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
5.	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
6.	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
7.	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



In Rel-17, RAN2 has agreed to introduce at least stationary and not-cell-edge criterion for RRC_IDLE/INACTIVE and RRC Connected state, FFS beam-change based criterion. 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.
Thus, from RAN4 perspective, we can clearly focus on stationary and not-cell-edge criterion in RRC_IDLE/INACTIVE at first. RAN4 should specify the RRM measurement relaxation for RRC_Idle/Inactive/Connected states based on relaxation criteria defined in RAN2. For other possible criteria, RAN4 should wait for RAN2’s conclusion.
Observation 1: RAN4 to specify the RRM measurement relaxation for RRC_Idle/Inactive/Connected states based on relaxation criteria defined in RAN2.
Proposal 1: Regarding RAN2’s progress, RAN4 starts discussion from stationary and not-cell-edge relaxation criterion for RRC_IDLE/INACTIVE as high priority.
RRM measurement relaxation and UE behaviour needs to be clarified case by case. 
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 a larger scaling factor (e.g., K2＞3) due to different Rel-17 thresholds.
Proposal 2: The requirements for R16 low mobility criterion can be used as baseline for Rel-17 stationary criterion, with a larger scaling factor (e.g., K2＞3) due to different Rel-17 thresholds.
For not-at-cell-edge criterion, RAN2 are still discussing whether the R16 not-at-cell-edge thresholds can be reused or separate R17 not-at-cell-edge thresholds are needed (i.e., SSearchThresholdP / SSearchThresholdQ). For R17 not-at-cell-edge criterion, RAN4 can wait for RAN2 to decide whether to reuse the requirements of R16 not-at-cell-edge.
Proposal 3: For R17 not-at-cell-edge criterion, RAN4 can wait for RAN2 to decide whether to reuse the requirements of R16 not-at-cell-edge.
In addition, RAN2 also agreed network can configure R17 stationarity criterion/criteria together with a not-at-cell-edge criterion, or configure both R16/R17 relaxation criteria. 
RAN4 needs to consider at least the followings：
· whether any new relaxation method will be introduced when both Rel-17 stationarity criterion and Rel-17 not-at-cell-edge criterion are configured and fulfilled，
· minimum requirements at transitions for different criterions 
· how to select reselection requirements when UE is configured with R16/R17 relaxation criteria
At least RAN4 can agree firstly no requirement is defined for multiple transitions of scenarios within one measurement period. From our side, when NW configures both R16/R17 relaxation criteria and the UE fulfills both, it is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation.
Proposal 4: RAN4 to consider minimum requirements at transitions for different criterions switching;
Proposal 5: RAN4 to consider whether any new relaxation method will be introduced when both Rel-17 stationarity criterion and Rel-17 not-at-cell-edge criterion are configured and fulfilled;
Proposal 6: RAN4 to consider up to UE implementation to select either Rel-16 or Rel-17 relaxation operation when UE is configured with R16/R17 relaxation criteria
Besides, for UEs in RRC Connected, RAN2 agreed an RSRP/RSRQ based stationarity criterion can be configured. If the criterion is met, this is reported to the network. NW may reconfigure RRM measurement configuration or enable RRM measurement relaxation based on this reporting, which may have big impact on RRM requirements.
RAN4 should consider the principle of trying to reuse the conclusion of RRC idle/inactive for RRC connected if the same criterion rules are defined.
Proposal 7: RAN4 to consider the principle of trying to reuse the conclusion of RRC idle/inactive for RRC connected if the same criterion rules are defined.
Conclusion
Observation 1: RAN4 to specify the RRM measurement relaxation for RRC_Idle/Inactive/Connected states based on relaxation criteria defined in RAN2.
Proposal 1: Regarding RAN2’s progress, RAN4 starts discussion from stationary and not-cell-edge relaxation criterion for RRC_IDLE/INACTIVE as high priority.
Proposal 2: The requirements for R16 low mobility criterion can be used as baseline for Rel-17 stationary criterion, with a larger scaling factor (e.g., K2＞3) due to different Rel-17 thresholds.
Proposal 3: For R17 not-at-cell-edge criterion, RAN4 can wait for RAN2 to decide whether to reuse the requirements of R16 not-at-cell-edge.
Proposal 4: RAN4 to consider minimum requirements at transitions for different criterions switching;
Proposal 5: RAN4 to consider whether any new relaxation method will be introduced when both Rel-17 stationarity criterion and Rel-17 not-at-cell-edge criterion are configured and fulfilled;
Proposal 6: RAN4 to consider up to UE implementation to select either Rel-16 or Rel-17 relaxation operation when UE is configured with R16/R17 relaxation criteria
Proposal 7: RAN4 to consider the principle of trying to reuse the conclusion of RRC idle/inactive for RRC connected if the same criterion rules are defined.
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