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1. Introduction
During RAN2_114e meeting, companies discussed the RRM relaxation criteria for RedCap UEs in RRC_Idle/Inactive and RRC_Connected, and following agreements are made: 
· For RRM relaxation in RRC Idle/Inactive
Agreements via email (from offline 111):
1. 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).  
2. 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

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
· For RRM relaxation in RRC Connected
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 contribution, we further discussed the open issues and provided our views. 
2. About beam change based criterion
Regarding R17 measurement based stationary criteria, RAN2 has agreed to reuse R16 low-mobility criterion with different R17 thresholds (i.e. SsearchDeltaP_stationary, TsearchDeltaP_stationary). And it is still FFS whether to introduce beam-level criterion for R17 RedCap UEs. 
For beam-level criterion, a WF made last meeting is:
 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.
Compared with agreed RSRP/RSRQ criteria, beam-level criterion takes into account beam level changes, because some companies argued the cell level RSRP/RSRQ is derived based on beam level results. So even if the UE’s best beam has changed due to UE’s movement, the cell level RSRP/RSRQ may remain the same or only has little fluctuation, so it may result in misjudgment. In TR 38.875 [2], one example of beam change based criteria is given as below, mainly based on evaluation on number of beam changes.  
	TR 38.875 clause 8.4.2
Stationary: 
-	number of beam changes < N1 or 
-	no beam change and (SrxlevRef – Srxlev) < SSearchDeltaP_stationary


In our understanding, “beam change without cell level RSRP change” is really a rare case, because in most cases, the UE’s moving trajectory will be random and the distance to cell center may vary (see below figure).


Figure 1 illustration of UE’s movement in real deployment
Observation 1:  In real deployment, downlink best beam changes but with cell quality remains in a small range is a rare case.  
So we are not fully convinced that beam-level based criterion could bring much benefit. On the other hand, beam level measurement results is more sensitive than cell-level measurement results. For instance, if UE is between two adjacent beams, the measured best beam may change frequently, so it may cause misjudgment. In this case, UE may have less chance to trigger RRM relaxation.
Observation 2:  Beam level results may fluctuate more than cell-level results, so it may cause misjudgment.  
From RAN4’s point of view, RAN4 will study and specify Rel-17 RRM relaxation methods based on the criteria defined in RAN2. RAN2 has already agreed a Rel-17 measurement based criterion based on cell level results. If more criteria are defined, it will definitely increase RAN4’s workload. And there is a risk that RAN4 cannot accomplish all cases in Rel-17.  
Observation 3:  Defining too much RRM relaxation criteria increases RAN4’s workload.  
So we suggest to not support beam based criterion in Rel-17, using cell level based criterion is sufficient for Rel-17. Other enhancement can be considered in future release if needed. 
Proposal 1: Do not introduce beam change based criterion in Rel-17. 
3. Not-at-cell-edge criterion for RRC_IDLE/INACTIVE UEs
Regarding the second FFS on not-at-cell-edge thresholds: 
FFS whether the R16 not-at-cell-edge thresholds can be reused or separate R17 not-at-cell-edge thresholds are needed.
In Rel-16 RRM relaxation, a cell center low-mobility UE is allowed to stop inter-freq, inter-RAT measurements for up to 1 hour. So considering the stationary property of some RedCap UEs, some companies argued for Rel-17 stationary UEs, the not-at-cell-edge thresholds can be configured lower than Rel-16 not-at-edge threshold, so UE has more chance to stop measurements for further power saving. 
In our view, from network perspective, flexible configuration is preferred. So it is up to network whether same or different not-at-cell-edge thresholds are needed (e.g. based on deployment). However, we should avoid associating Rel-16 low-mobility criterion with Rel-17 not-at-cell-edge criterion; and avoid associating Rel-17 stationary criterion with Rel-16 not-at-cell-edge criterion.
Proposal 2: Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). 
4. Not-at-cell-edge criterion for RRC_CONNECTED UEs
Regarding the FFS on not-at-cell-edge threshold for RRC_Connected UEs:
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. 
During last RAN2 meeting, some company proposed network to provide R17 not-at-cell-edge threshold to RRC_CONNECTED UEs (e.g. via RRC messages). So UE can evaluate whether it is at cell edge based on measured RSRP (same as in RRC_IDLE/INACTIVE). 
However, different from RRC_IDLE/INACTIVE UEs, for RRC_CONNECTED UEs, to ensure service continuity, network will configure UE to perform RRM measurement. And to save UE’s power, usually, inter-frequency and inter-RAT measurements are only required when UE is at cell edge (e.g. when no good intra-frequency neighbour cell can be found). And network will use A2 and A1 events to configure and deconfigure inter-frequency or inter-RAT measurements. So from network point of view, network knows UE’s position based on existing mechanism. And current spec allows UE to be configured with multiple A1 events or A2 events, so if network wants, network can provide different thresholds to UE.
Observation 4:  For RRC_CONNECTED UEs, network can use A1/A2 events to estimate UE’s position (e.g. cell edge or cell center). 
On the other hand, RAN2 has agreed RRC_CONNECTED UEs should report its stationary attribution to network, and waiting for network’s instruction on whether/how RRM relaxation can be done. So UE cannot trigger RRM relaxation spontaneously. Based on this, it is ok to let network to evaluate UE’s position. No need to introduce additional not-at-cell-edge threshold for RRC_CONNECTED UEs.
Proposal 3: Do not introduce not-at-cell-edge threshold for R17 RRC_CONNECTED UEs. Network estimates UE’s position based on A1/A2 events. 
5. RRM relaxation criterion for RRC_CONNECTED UEs
Regarding the RRM relaxation criterion for RRC_CONNECTED UEs, the following agreement is made last meeting. 
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)
Based on the agreement, network can configure stationary criterion related parameters to UE via RRC message. Including at least SsearchDeltaP_stationary and TsearchDeltaP_stationary. When the criterion is met, UE sends report to network.  However, it is FFS how/when the report is sent, and it is unclear how the configuration is provided to UE.
In our view, there are three alternative solutions:
· Solution 1: Reuse UEAssistanceInformation message, introduce new field to indicate whether stationary criterion is met or not, and configuration is provided by OtherConfig in RRCReconfiguration; 
· Solution 2: Reuse existing RRM measurement configuration and reporting mechanism;
· Solution 3: Define a new RRC message for the report, configuration can be provided by RRCReconfiguration. 
For Solution 1, the benefit is that, UEAssistanceInformation is already used to indicate UE’s power saving preference to network. RRM relaxation can also be considered as UE’s power saving preference. And if UE is allowed to send the repot multiple times, to avoid signalling storm, forbidden timer (defined for overheating report) can be reused.
For Solution 2, the benefit is that existing measurement configuration and reporting mechanism is reused. For instance, we can model the stationary criterion as a new measurement event. TsearchDeltaP_stationary is fomulated as TimeToTrigger. UE can report the measID when the event (criterion) is fulfilled. In addition, “ReportOnLeave” is reused to let UE to inform network when the event (criterion) is not fulfilled any more. And “reportAmount” and “reportInterval” can be reused to control UE’s reporting behaviour.  
But, Solution 3 is not preferred because the report information is quite simple. It is not necessary to define a new RRC message and new reporting mechanism for it. 
Between Solution 1 and Solution 2, we have slight preference on solution 2 because of the merits mentioned above.  
[bookmark: _GoBack]Proposal 4: For RRC_CONNECTED UE, RRM measurement configuration and reporting mechanism is reused for configuring RRM stationary criterion and reporting the results. Including:
· Define a new measurement event for RRM stationary criterion. TsearchDeltaP_stationary can be formulated as TimeToTrigger.
· The reportConfig of the new event is linked to the measObject of PCell’s frequency;
· UE sends MeasurementReport to network when the event (criterion) is met.
· ReportOnLeave is reused to send report when the event (criterion) is not met any more.
· ReportAmount and ReportAmount can be reused if network wants UE to send report multiple times.
Regarding the other FFS on RRM relaxation methods, that: “besides network implementation (e.g. increase SMTC period, or delete some measIDs), whether other RRM relaxation methods are needed?” 
In our view, the question is more RAN4 related, because it is up to RAN4 evaluate whether additional methods are required, also taking into account their workload. So we suggest to consult RAN4 by sending LS, no need to discuss it further in RAN2 (see discussion in section 6).  
6. LS to RAN4
Based on WID, RAN2 only focus on defining RRM relaxation criteria, and the RAN4 will define RRM relaxation methods, so it is time to send RAN2’s conclusions to RAN4, 
Based on the previous RAN2 agreements and P1~Pn, we suggest:
Proposal 5: Send LS to RAN4, includes followings:
· For RRC_IDLE/INACTIVE, 
· R17 stationary criterion reuses R16 low-mobility criterion with different R17 thresholds (i.e. SsearchDeltaP_stationary, TsearchDeltaP_stationary). Network can configure a separate not-at-cell-edge threshold associated with R17 stationary criterion.
· For R17 RRM relaxation, stationary criterion is mandatory configured, not-at-cell-edge criterion is optional configured. 
· RAN4 is asked to study and define corresponding R17 RRM relaxation method.
· For RRC_CONNECTED
· The stationary criterion defined for RRC_IDLE/INACTIVE is reused (thresholds are sent via RRC dedicated signalling). UE sends report to network when stationary criterion is met. 
· Network estimates UE’s position (e.g. cell center or cell edge) based on A1/A2 events;
· Network can reconfigure the measurements (e.g. increase SMTC period, remove measurement tasks) after receiving UE’s stationary report.
· RAN4 is asked to study whether additional RRM relaxation method is needed. If yes, please specify it. 
7. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  In real deployment, downlink best beam changes but with cell quality remains in a small range is a rare case.  
Observation 2:  Beam level results may fluctuate more than cell-level results, so it may cause misjudgment.  
Observation 3:  Defining too much RRM relaxation criteria increases RAN4’s workload.  
Observation 4:  For RRC_CONNECTED UEs, network can use A1/A2 events to estimate UE’s position (e.g. cell edge or cell center). 
Proposal 1: Do not introduce beam change based criterion in Rel-17. 
Proposal 2: Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). 
Proposal 3: Do not introduce not-at-cell-edge threshold for R17 RRC_CONNECTED UEs. Network estimates UE’s position based on A1/A2 events. 
Proposal 4: For RRC_CONNECTED UE, RRM measurement configuration and reporting mechanism is reused for configuring RRM stationary criterion and reporting the results. Including:
· Define a new measurement event for RRM stationary criterion. TsearchDeltaP_stationary can be formulated as TimeToTrigger.
· The reportConfig of the new event is linked to the measObject of PCell’s frequency;
· UE sends MeasurementReport to network when the event (criterion) is met.
· ReportOnLeave is reused to send report when the event (criterion) is not met any more.
· ReportAmount and ReportAmount can be reused if network wants UE to send report multiple times.
Proposal 5: Send LS to RAN4, includes followings:
· For RRC_IDLE/INACTIVE, 
· R17 stationary criterion reuses R16 low-mobility criterion with different R17 thresholds (i.e. SsearchDeltaP_stationary, TsearchDeltaP_stationary). Network can configure a separate not-at-cell-edge threshold associated with R17 stationary criterion.
· For R17 RRM relaxation, stationary criterion is mandatory configured, not-at-cell-edge criterion is optional configured. 
· RAN4 is asked to study and define corresponding R17 RRM relaxation method.
· For RRC_CONNECTED
· The stationary criterion defined for RRC_IDLE/INACTIVE is reused (thresholds are sent via RRC dedicated signalling). UE sends report to network when stationary criterion is met. 
· Network estimates UE’s position (e.g. cell center or cell edge) based on A1/A2 events;
· Network can reconfigure the measurements (e.g. increase SMTC period, remove measurement tasks) after receiving UE’s stationary report.
· RAN4 is asked to study whether additional RRM relaxation method is needed. If yes, please specify it. 
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