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1 Introduction

In RAN2#116e meeting, RRM relaxation for RedCapUE was discussed and the following agreements have been made.
Agreements via email - from offline 111:

1. 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.

2. UE reports to network when it no longer meets relaxation criteria.

3. 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.

4. No need for UE to send UE Assistance Information to request network configuring it with relaxation criteria.

5. UE does not report its history/state of RRM relaxation when transitioning from RRC Idle/Inactive to RRC Connected.  

6. Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.

Agreements online:

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.

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

3. 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 left open issues on RRM relaxation.
2 Discussion

For Rel-16 RRC idle/inactive mode RRM relaxation, 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. More specifically, when both criteria are configured, if combineRelaxedMeasCondition is configured, a UE in RRC idle/inactive needs to fulfil both criteria in order to relax measurement requirements for cell reselection. If combineRelaxedMeasCondition is not configured, the UE is allowed to relax measurement requirements for cell reselection when either or both of the criteria are fulfilled.
Observation 1 In Rel-16, when both low-mobility criterion and not-cell-edge criterion are configured, a parameter combineRelaxedMeasCondition can be used to control a UE in RRC idle/inactive whether needs to fulfil both criteria in order to relax measurement requirements for cell reselection.
In Rel-17 RedCap WI, RRM relaxation for both RRC idle/inactive mode and RRC connected mode is studied. For RRC idle/inactive mode RRM relaxation, RAN2 have agreed to introduce Rel-17 stationary criterion and Rel-17 not-cell-edge criterion with separate thresholds compared to Rel-16 low-mobility criterion and Rel-16 not-cell-edge criterion, respectively. Given that the Rel-17 RRM relaxation aims at stationary UEs, RAN2 has also made the agreement that when network configures Rel-17 RRM relaxation for RRC idle/inactive, Rel-17 stationary criterion is mandatory, and Rel-17 not -cell-edge criterion is optional configuration. In other words, for Rel-17 RRM relaxation in RRC idle/inactive, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not -cell-edge criterion. The question is when both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion are configured, whether UE is allowed to relax neighour cell measurement requirements if only Rel-17 stationary criterion is fulfilled, or UE could relax neighour cell measurement requirements only when both criteria are fulfilled under this configuration. In our view, if RAN4 decides to define different RRM relaxation methods for the case when only stationary criterion is met and for the case when both criteria are met, an indication similar to combineRelaxedMeasCondition-r16 can be used. Since Rel-17 RRM relaxation and Rel-16 RRM relaxation are independent configurations, a new parameter combineRelaxedMeasCondition-r17 can be introduced for Rel-17 RRM relaxation.
Observation 2 In Rel-17, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not -cell-edge criterion.
Proposal 1 Introduce a new parameter combineRelaxedMeasCondition-r17 similar as combineRelaxedMeasCondition-r16, if RAN4 decides to define different RRM relaxation methods for the case when only stationary criterion is met and for the case when both criteria are met.

In Rel-16, when only low molility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, whether measurements on high priority frequencies can be relaxed beyond "Thigher_priority_search" is controlled by the network via the parameter highPriorityMeasRelax. Based on RAN4 spec, in this case, when highPriorityMeasRelax is configured, the UE shall search for inter-frequency layers/E-UTRA inter-RAT frequency layers of higher priority at least every K2* Thigher_priority_search, where K2 = 60.
Observation 3 In Rel-16, a parameter highPriorityMeasRelax is used to control whether measurements on high priority frequencies can be relaxed beyond " Thigher_priority_search" when only low mobility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
For Rel-17 RRC idle/inactive mode RRM relaxation, when only Rel-17 stationary criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, considering that Rel-17 stationary criterion is more stringent than Rel-16 low-mobility criterion, it seems reasonable to introduce more relaxed RRC measurement requirements for NR inter-frequency or inter-RAT frequency of higher priority frequencies for this case compared to K2* Thigher_priority_search. However, this is fully up to RAN4. If RAN4 specifies new RRM relaxation method for higher priority frequencies, we think we should introduce a separate highPriorityMeasRelax-17 indication for R17 stationary UEs. In this way, network could control whether to allow measurements on high priority frequencies to be relaxed to K2* Thigher_priority_search for low mobility UEs and/or to an even longer time interval (depending on the new RRM relaxation method) for stationary UEs in a more flexible way.
Proposal 2 Introduce a separate highPriorityMeasRelax-r17 indication for R17 stationary UEs, If RAN4 define new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ .

Proposal 3 Send LS to RAN4 asking the following questions:

1. Whether to define different RRM relaxation methods for the case when only stationary criterion is met and for the case when both criteria are met 
2. Whether to introduce new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
For RRM relaxation for RRC connected UEs, RAN2 has agreed that an RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC connected via dedicated signalling. If the configured stationary criterion is met by the UE, UE can report it to the network, so that the network can decide whether to enable the RRM relaxation to the UE. 

How the UE reports whether stationary criterion is fulfilled or not to the network was discussed in last RAN2 meetings, but have no conclusion. Based on the offline discussion, there are in general two options:
· Option 1: Reuse UEAssistanceInformation message for the report

· Option 2: Reuse RRM measurement reporting mechanism

In our view, option 2 is the most straightforward way. New measurement event(s) for stationary criterion can be introduced. When the configured stationary criterion is fulfilled, UE shall trigger a measurement report.
Proposal 4 Introduce stationary criterion based measurement event(s).
3 Conclusion

Based on the discussion above, we make the following observations:

Observation 1 In Rel-16, when both low-mobility criterion and not-cell-edge criterion are configured, a parameter combineRelaxedMeasCondition can be used to control a UE in RRC idle/inactive whether needs to fulfil both criteria in order to relax measurement requirements for cell reselection.
Observation 2 In Rel-17, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not-cell-edge criterion.
Observation 3 In Rel-16, a parameter highPriorityMeasRelax is used to control whether measurements on high priority frequencies can be relaxed beyond " Thigher_priority_search" when only low mobility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
And we propose the following: 
Proposal 5 Introduce a new parameter combineRelaxedMeasCondition-r17 similar as combineRelaxedMeasCondition-r16, if RAN4 decides to define different RRM relaxation methods for the case when only stationary criterion is met and for the case when both criteria are met.

Proposal 6 Introduce a separate highPriorityMeasRelax-r17 indication for R17 stationary UEs, If RAN4 define new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ .

Proposal 7 Send LS to RAN4 asking the following questions:

1. Whether to define different RRM relaxation methods for the case when only stationary criterion is met and for the case when both criteria are met 
2. Whether to introduce new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
Proposal 8 Introduce stationary criterion based measurement event(s).
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