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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#101e meeting. The following agreements are captured in the WF:
	[bookmark: _Hlk78989893]Agreements:
· Do not postpone the discussion in RAN4 on relaxation methods for IDLE/INACTIVE states
· Regarding RAN2’s progress, RAN4 starts discussion from stationary and not-cell-edge relaxation criterion for RRC_IDLE/INACTIVE as high priority 
· Reuse the same mechanism as Rel-16 RRM measurement relaxation in IDLE/Inactive mode
· Method 1: Using scaling factors (value for FFS) 
· Method 2: Using a period of time (value for FFS)
· Criteria for using Method 1 and/or 2 are FFS
· Note: EMR is not supported by RedCap UEs and the relaxation mechanisms related to EMR carriers do not apply to RedCap
· Wait for RAN2 until more progress on RRM relaxation in CONNECTED mode. 


In this paper, we provide our views on the remaining issues of RRM measurement relaxation.
Discussion
RAN4 agreed to start discussion from stationary and not-cell-edge relaxation criterion for RRC_IDLE/INACTIVE RRM measurement relaxation and UE behaviour needs to be clarified case by case. RAN2 agreed network can configure R17 stationarity criterion/criteria together with a not-at-cell-edge criterion. Thus, RAN4 needs to consider at least the following cases：
(i) Rel-17 stationary criterion is configured only; 
(ii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured.
For Rel-17 requirements we consider at least the following scenarios:
(i) Rel-17 stationary criterion is configured only and fulfilled, 
(ii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and fulfilled.
FFS whether to consider both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and only Rel-17 not at the cell edge is satisfied, because whether and how Rel-17 not at the cell edge criteria to be configured is still not clear.
Proposal 1：RAN4 can start to define requirements for the scenarios: (i)	Rel-17 stationary criterion is configured only and fulfilled, (ii)	both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and satisfied.
Whether it’s possible to configure R16 criteria for R17 redcap UE needs to be confirmed firstly in RAN4. If allowed, 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. At least RAN4 can agree firstly no requirement is defined for multiple transitions of scenarios within one measurement period.
Observation 1: Clarify whether it’s possible to configure R16 criteria for R17 redcap UE
Proposal 2: It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation if UE is configured with R16 and R17 relaxation criteria.
When a UE is configured with and fulfils the stationarity criterion and additionally fulfils Rel 16 and/or Rel-17 (if agreed by RAN2) not-at-cell-edge criteria, the measurement relaxation could be greater than the one defined for a UE fulfilling only stationarity criterion. The principle can be reasonable for redcap UE to further relax the measurement requirements. 
Proposal 3: If a UE is configured with and fulfils the stationarity criterion and additionally fulfils Rel 16 and/or Rel-17 (if agreed by RAN2) not-at-cell-edge criteria, the measurement relaxation could be greater than the one defined for a UE fulfilling only stationarity criterion.
	Issue 2-2-1: Relaxation when single Rel-17 criteria is satisfied
· Option 1: use scaling factor (CMCC; xiaomi, Huawei, Ericsson MTK, Apple)
· Option 1a: if single criteria (stationarity or not-at-cell-edge) is fulfilled, use K1_RedCap /K2_RedCap to relax the RRM requirement. K1_RedCap /K2_RedCap has the similar applicability condition as K1/K2 in R16 power saving WI, and FFS on the values for K1_RedCap /K2_RedCap (Apple)
· Option 1b: using a scaling factor (CMCC; xiaomi, Huawei, Ericsson MTK)
· Option 2: RAN4 defines multiple measurement relaxation factors (K) and/or relaxation periods (Qualcomm, Nokia)
· Option 2a: considering short-term, mid-term and long-term stationary UEs, at least for IDLE/INACTIVE modes. FFS for CONNECTED mode. RAN4 may determine short/mid/long term stationarity based on the (consecutive) number of times the UE fulfils the stationarity criteria (Nokia)
Issue 2-2-2: Scaling factor value when Rel-17 single criteria (stationary) is satisfied
· Option 1: 3 (Apple CMCC)
· Option 2: >3 (xiaomi Huawei MTK Ericsson Apple QC Nokia)
· Option 2a: 6 or 8 (vivo Ericsson CMCC)
· Option 2b: 4 (Ericsson)
· Option 2c: [5, 10, 30, 100] (QC Nokia)
· Option 2d: between [3 8] (MTK)
· Option 2e: FFS (Apple xiaomi Huawei)
· Option 3: FFS


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) due to different Rel-17 thresholds when single Rel-17 criteria is satisfied.  
Proposal 4: When single Rel-17 criteria is satisfied, define multiple larger scaling factor K_RedCap ＞3 considering different Rel-17 thresholds.
	Issue 2-2-3: Relaxation when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied
· Option 1: use a fixed long measurement period like Rel-16 for requirement relaxation (Apple CMCC vivo xiaomi Huawei Ericsson Nokia MTK QC)
Tentative agreements: Option 1
Issue 2-2-4: The value of the long measurement period at Issue 2-2-3
· Option 1: 1 hour (CMCC)
· Option 2: > 1 hour (CMCC Huawei Ericsson MTK Nokia xiaomi Apple QC)
· Option 2a: 2 hours ()
· Option 2b: between 6 and 24 hours (MTK)
· Option 2c: between 1 and 24 hours (QC Nokia)
· Optoin 2d: FFS (Apple xiaomi Huawei)
Tentative agreements: Option 2   Note: Continue discuss sub-options of option 2


when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied, longer measurement period(s) are expected than 1 hour. Whether multiple values should be defined depends on the conclusion for the case when single Rel-17 criteria is satisfied. 
Proposal 5: When both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied, whether multiple values should be defined depends on the conclusion for only Rel-17 stationary criteria.
Conclusion
In this paper, we provide our views on RRM measurement relaxation.
[bookmark: _GoBack]Proposal 1：RAN4 can start to define requirements for the scenarios: (i)	Rel-17 stationary criterion is configured only and fulfilled, (ii)	both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and satisfied.
Observation 1: Clarify whether it’s possible to configure R16 criteria for R17 redcap UE
Proposal 2: It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation if UE is configured with R16 and R17 relaxation criteria.
Proposal 3: If a UE is configured with and fulfils the stationarity criterion and additionally fulfils Rel 16 and/or Rel-17 (if agreed by RAN2) not-at-cell-edge criteria, the measurement relaxation could be greater than the one defined for a UE fulfilling only stationarity criterion.
Proposal 4: When single Rel-17 criteria is satisfied, define multiple larger scaling factor K_RedCap ＞3 considering different Rel-17 thresholds.
Proposal 5: When both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied, whether multiple values should be defined depends on the conclusion for only Rel-17 stationary criteria.
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