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1. Introduction

In RAN2#114-e meeting [1], the agreements on RRM relaxation in RRC_IDLE/INACTIVE have been achieved as below:

Agreements online:

1. 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

2. 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

3. 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

And the agreements on RRM relaxation in RRC_CONNECTED have been achieved as below:
Agreements:

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)

In this paper, RRM relaxation in RRC_IDLE/INACTIVE/CONNECTED is discussed based on the agreements above and some proposals are raised. 
2. Discussion

2.1
RRM relaxation in RRC_IDLE/INACTIVE

In RAN2#114-e meeting, RAN2 agreed 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. RAN2 also agreed to continue discuss on Rel-17 not-at-cell-edge criterion based on reusing Rel-16 not-at-cell-edge criterion with same or different thresholds. Reusing Rel-16 not-at-cell-edge criterion with different thresholds is mainly based on the thought of stationary UEs having less mobility than low-mobility UEs and lower thresholds to be defined compared with Rel-16 not-at-cell-edge criterion. 

In Rel-16, a field combineRelaxedMeasCondition in SIB2 indicates when the UE needs to fulfil both low mobility criterion and not-at-cell-edge criterion to determine whether to relax measurement requirements. If this field is absent, the UE is allowed to relax measurement if only low mobility criterion is fulfilled or only not-at-cell-edge criterion is fulfilled when both low mobility criterion and not-cell-edge criterion are configured.
combineRelaxedMeasCondition

When both lowMobilityEvalutation and cellEdgeEvalutation criteria are present in SIB2, this parameter configures the UE to fulfil both criteria in order to relax measurement requirements for cell reselection. If the field is absent, the UE is allowed to relax measurement requirements for cell reselection when either or both of the criteria are met. (See TS 38.304 [20], clause 5.2.4.9.0)
In Rel-17, RAN2 needs to first discuss whether RedCap UEs are allowed to relax RRM if only Rel-17 stationary criterion is fulfilled or only Rel-17 not-at-cell-edge criterion is fulfilled when these two criteria are both configured. Based on last meeting discussion, if lower thresholds are defined for Rel-17 not-cell-edge criterion, it seems safer to not allow RedCap UEs to relax RRM measurement if only Rel-17 not-cell-edge criterion is fulfilled when both criteria are configured
Then whether to introduce a similar field as combineRelaxedMeasCondition can be discussed for the case when both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion are configured. 
Proposal 1: RAN2 to discuss whether RedCap UEs are allowed to relax RRM measurement when either of criteria is fulfilled if both Rel-17 stationary criterion and Rel-17 not-cell-edge criterion are configured.
Proposal 2: RAN2 to discuss whether a field similar as combineRelaxedMeasCondition is needed when both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion are configured.
2.2
RRM relaxation in RRC_CONNECTED

In Rel-16 RRM relaxation in RRC_IDLE, a UE needs to perform normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell before it checks the RRM relaxation criterion. In RRC_CONNECTED, the similar method can be re-used, i.e. the UE performs normal RRM measurement for a time period since it enters RRC_CONNECTED before it performs RRM relaxation. The length of the time period can be configured by the gNB.
Proposal 3: The UE performs normal RRM measurement for a time period since it enters RRC_CONNECTED before it performs RRM relaxation.
RAN2 agreed that an RSRP/RSRQ based stationarity criterion can be configured for UEs in RRC_CONNECTED, if the criterion is met UE reports it to the network, and then the network can enable RRM measurement relaxation. We think the gNB also need a way to disable the RRM relaxation in RRC_CONNECTED based on UE’s report or radio link situation.
Proposal 4: The gNB can disable RRM relaxation in RRC_CONNECTED.

Currently for a UE in RRC_CONNECTED, the threshold for NR SpCell RSRP measurement in s-MeasureConfig controls when the UE is required to perform measurements on non-serving cells. If s-MeasureConfig is configured and fulfilled (i.e. SpCell RSRP is not lower than the threshold), the UE doesn’t need to measure non-serving cells. It can be seen a high level RRM relaxation in RRC_CONNECTED and then the UE doesn’t need to evaluate stationary criterion and potential report whether the criterion is fulfilled in this case.
Proposal 5: The UE doesn’t need to evaluate stationary criterion and potentially report whether the criterion is fulfilled when s-MeasureConfig is configured and fulfilled.
3. Conclusion

This paper discusses RRM relaxation for RedCap UEs, based on the discussion following proposals are provided:
Proposal 1: RAN2 to discuss whether RedCap UEs are allowed to relax RRM measurement when either of criteria is fulfilled if both Rel-17 stationary criterion and Rel-17 not-cell-edge criterion are configured.

Proposal 2: RAN2 to discuss whether a field similar as combineRelaxedMeasCondition is needed when both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion are configured.
Proposal 3: The UE performs normal RRM measurement for a time period since it enters RRC_CONNECTED before it performs RRM relaxation.
Proposal 4: The gNB can disable RRM relaxation in RRC_CONNECTED.

Proposal 5: The UE doesn’t need to evaluate stationary criterion and potentially report whether the criterion is fulfilled when s-MeasureConfig is configured and fulfilled.
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