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1 Introduction

According to the RRM relaxation discussion in RAN2 #115-e[1] and #116-e[2], the following agreements are achieved:
	RAN2 #115-e Agreements:

· Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.

· Do not introduce beam change based criterion in Rel-17.

· The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.

· Send LS to RAN4 to inform RAN2 conclusions for RRM relaxation.

· The LS to RAN4 includes the agreed RAN2 conclusions and “For RRC_IDLE/INACTIVE, RAN4 is asked to study and define corresponding R17 RRM relaxation method” .

· Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 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.

RAN2 #116-e Agreements:

· 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.1.
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.

· RAN2 understands that no prohibit timer is needed, if legacy measurement reporting framework is reused by UE to report its relaxation status

· The granularity of RRM measurement relaxations (i.e. whether it should be specified per beam, per cell or per frequency) should be handled by RAN4


In this contribution, we further discuss RRM measurement relaxation for RedCap UE.
2 Discussion
2.1 RRC_Idle and Inactive Relaxation of neighbour cell RRM measurements 

In Rel-16, the field comebineRelaxedMeasCondition in SIB2 indicates whether “low mobility” and “not-at-cell-edge” can be used for RRM measurement relaxation together or independently. In Rel-17 RAN2 has agreed that Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration [1], which means the “stationary only” and “stationary and not-at-cell-edge” criterions can be configured for RRM relaxation separately. So an new indication can be intoduced in the similar way as Rel-16 method, it can indicate whether UE is allowed to perform “stationary only” relaxation in addition to perform the “stationary and not-at-cell-edge” relaxation, when both the thresholds for R17 stationary and R17 not-at-cell-edge are configured. Such an indication can achieve the flexibility of network configuration. Otherwise, it becomes ambigours on whether UE is allowed to perfrorm the “stationary only” relaxation, if both the thresholds for R17 stationary and R17 not-at-cell-edge are configured.
Proposal 1: Similar to R16, NW configures an indication on whether UE is allowed to perform “stationary only” relaxation in addition to perform the “stationary and not-at-cell-edge” relaxation, in case both the thresholds for R17 stationary and R17 not-at-cell-edge are configured.
2.2 RRC_CONNECTED Relaxation of neighbour cell RRM measurements

In RRC_IDLE/INACTIVE, UE can only detects SSB resources, so it performs RRM measurement and evaluates the stationaty criterion only based on SSB. In RRC_CONNECTED, UE may be configured dedicated CSI-RS resource, so UE can derive the cell measurement results based CSI-RS in addition to SSB. Since the Rel-17 stationary criterion is agreed to be supported in RRC_CONNECTED, it is natural to allow using CSI-RS based measurement. Therefore when UE is configured to evalute stationary criterion in RRC_CONNECTED, the network should explicitly indicate whether UE to perform SSB-based or CSI-RS-based measurement.
Proposal 2: NW should explicitly configure whether UE to use SSB-based or CSI-RS-based measurement for stationary criterion in connected state.  
In RRC_CONNECTED, when UE receives the trigger configuration of stationarity, then UE needs to determine whether the measurement result fulfills the stationary criterion or not. If it does meet the criterion, the UE should report the result to the Network and possibly wait for the relaxation indication from the Network. The existing message UE Assistance Information (UAI) can be used to support this by adding an indication. UAI will not carry the measurement results and Meas Id compared with Measurement Report message. So it is a more simple and less overhead method to report the stationary criteria is met.  
Observation 1: Using UAI to report the stationary case does not need to include other mesuarement result, which is more efficient and less overhead, unlike the Measurement Report solution.
Observation 2: Using UAI to report the stationary case does not need to define new trigger event, unlike the Measurement Report solution.
Proposal 3: UAI is used to report that the stationary criteria is met at UE side.
During the period of UE perform RRM measurement relaxation, once the serving cell measurement result does not meet the stationary criterion, the UE should stop performing RRM relaxation immediately and start normal RRM measurement in case potential handover occurs. To make the UE under the control of Network, the Network should be informed of the stationary criterion is not met any more at UE side. 

Proposal 4: UE should not be RRM measurement relaxed when the stationary criteria is not met anymore, in case RAN4 agree to define new relaxation behavior.
2.3 Other 

RedCap UE is designed as a low capability and complexity device. RRM relaxation is necessary for RedCap UE. It has requirement to implement long battery life for IoT applications. While for non-RedCap UEs, R16 “low mobility” and “not-at-cell-edge” are already introduced. So far, we have not seen the scenarios and requirements that non-RedCap UEs need for R17 RRM relaxation.  

Proposal 5: The R17 RRM relaxation does not apply to non-RedCap UE.
3 Conclusion and Proposals

In this contribution, RRM measurement relaxation for reduced capability UEs were discussed with the following observations and proposals:
Observation 1: Using UAI to report the stationary case does not need to include other mesuarement result, which is more efficient and less overhead, unlike the Measurement Report solution.
Observation 2: Using UAI to report the stationary case does not need to define new trigger event, unlike the Measurement Report solution.
Proposal 1: Similar to R16, NW configures an indication on whether UE is allowed to perform “stationary only” relaxation in addition to perform the “stationary and not-at-cell-edge” relaxation, in case both the thresholds for R17 stationary and R17 not-at-cell-edge are configured.
Proposal 2: NW should explicitly configure whether UE to use SSB-based or CSI-RS-based measurement for stationary criterion in connected state.  

Proposal 3: UAI is used to report that the stationary criteria is met at UE side.
Proposal 4: UE should not be RRM measurement relaxed when the stationary criteria is not met anymore, in case RAN4 agree to define new relaxation behavior.
Proposal 5: The R17 RRM relaxation does not apply to non-RedCap UE.
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