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1 Introduction

In this contribution, we discuss about conditions to perform measurement relaxation.

2 Discussion
 In RAN2#105 meeting, RAN2 has started discussion on evaluation of the feasibility that under which conditions the UEs may perform measurement relaxation. When and how to perform measurement relaxation is future scope of RAN2.
When the PCell quality is good enough, it is expected that UE mobility may not occur for the meantime. In this case, to reduce power consumption, UEs are allowed to not perform RRM measurements. Meanwhile, the UE still performs measurement on the PCell. Afterward, when the PCell quality decreases, the UE resumes RRM measurements.
However, if the measurement on the PCell is relaxed, it may harm the mobility performance of the UE because the UE may become insensitive to the radio quality variation. If a UE is performing relaxed measurement on both serving cell and neighbour cell, suddenly the UE moves quickly (e.g. a person takes the subway or bus), it may be too late to realize the mobility. Furthermore, power saving gain of measurement relaxation on serving cell seems not worth taking the mobility performance degradation, besides the measurement relaxation on neighbour cell seems to have much more power saving gain.
Proposal 1: Measurement relaxation on PCell is not supported.
 For all the RRC states, basic purpose of RRM measurement is to support UE’s mobility, to search on which cells are in good/bad quality. In the current specification, UEs are not required to perform neighbor cell measurement if serving cell quality is above a threshold (e.g. s-Measure in connected, SintraSearch, SnonintraSearch in idle/inactive). The reason why not performing the measurement is, under those conditions, it is expected to not harm UE’s mobility performance. In the similar viewpoint, to evaluate under which conditions the UEs are feasible to perform measurement relaxation, it seems essential to seek the cases that UE has low impact on mobility performance.
Observation 1: To evaluate the feasibility of RRM measurement relaxation, it seems essential to seek under which conditions the UE has low impact on mobility performance if the measurement is relaxed.

 As mentioned above, the basic purpose of RRM measurement is to support UE’s mobility. If a UE is moving fast, the RRM measurement results may be changed fast. So the UE needs to prepare the cell change quickly. Therefore, if RRM measurement is relaxed on high mobility UEs, it may occur much degradation on mobility performance. On the contrary, if a UE is in low mobility, the cell quality may increase/decrease slowly. Therefore, the UE does not need prompt preparation for the mobility operation. If the RRM measurement is relaxed, even if a UE is near edge of the cell coverage, it seems to have less degradation on mobility performance.
Observation 2: Measurement relaxation on low mobility UEs does not seem to have any degradation on mobility performance.

 In the current s-Measure mechanism, it only provides turning on/off of the neighbor cell measurements. In the Figure 1 below, when a UE moves toward the serving cell from edge of the cell coverage, the serving cell quality might increase. However, the UE is required to perform RRM measurement until the serving cell quality reaches the s-Measure threshold value (green cell coverage). Rather than just turning on/off the RRM measurement as described in the scenario, measurement relaxation may be considered if the serving cell quality is below/above a certain threshold. Suppose a UE located between blue coverage and green coverage in the Figure 1 below (i.e. UE2) moves toward edge of the cell coverage. Even if RRM measurement is relaxed, it seems to have enough time to prepare mobility operation. In this case, if serving cell quality decreases to below a certain threshold (e.g. blue coverage), the UE may stop the relaxation to prepare the mobility operation quickly.
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Figure 1: A UE moving toward to the serving cell from edge of the cell coverage
Observation 3: While the serving cell quality is below/above a threshold, the UE can perform RRM measurement relaxation.
In the RAN1 Ad-hoc meeting held in January, RAN1 made some agreements about RRM measurement adaptation [1]. RSRP variation and RSRP threshold were mentioned.
	Agreements
For UE autonomous RRM measurement adaptation in time-domain with gNB controlled threshold, the following thresholds and corresponding adaptation schemes can be considered,

· A RSRP threshold for UE adapting RRM measurement period, 

· A RSRP threshold for UE adapting RRM number of samples within a measurement period, 

· A RSRP threshold and a RSRP variation threshold within a period of time, and based on that, UE can adapt the measurement or report period 

· A RSRP variation threshold within a period of time, and based on that, UE can adapt the measurement or report period

· A threshold for UE adapting RRM measurement period and the threshold can be at least one of the followings,

· The amount of time during which the UE stays with a specific cell or beam (for RRM measurement) 

· UE’s active TCI state for PDCCH does not change for specific time period.

· The number of handovers/reselections for certain period.

· A threshold which includes UE mobility status, serving cell quality, and based on that, UE can adapt the SMTC window, number of CSI-RS resources sets per target cell, periodicity of CSI-RS resources.

· 


 Rather than MSE mechanism in [1] which uses number of recent cell reselections, serving cell RSRP variation can be represented even if a UE is moving inside a cell coverage. Moreover, as it is mandatory to measure serving cell quality, the UE always can calculate the RSRP variation of the serving cell. If the RSRP variation within a period of time is small, the UE may be in low mobility state. Similar concept was already used in LTE relaxed monitoring [2]. Therefore, based on serving cell RSRP the UE may perform, RRM measurement relaxation.
 Furthermore, as described in observation 3, if a serving cell quality is belongs to certain range, the UE may perform RRM measurement relaxation. This concept was also mentioned in the RAN1 agreements above.
Proposal 2: UE determines whether to perform measurement relaxation based on variation of serving cell RSRP.

Proposal 3: UE determines whether to perform measurement relaxation based on serving cell quality.
 After discussion about under which conditions to relax RRM measurement, RAN2 can observe in which aspects the RRM measurement may be relaxed. In time domain, measurement period, measurement gap length can be considered. From other aspects, measurement report, number of measurement targets, number of measurement objects, measurement accuracy requirement (Refer TS 38.133), or cell detection requirement (Refer TS 38.133) can be considered.
Proposal 4: RAN2 is asked to discuss about which aspects can be relaxed in RRM measurement.
3 Conclusion
In conclusion, we propose the followings:
Proposal 1: Measurement relaxation of PCell is not supported.
Observation 1: To evaluate the feasibility of RRM measurement relaxation, it seems essential to seek under which conditions the UE has low impact on mobility performance if the measurement is relaxed.

Observation 2: Measurement relaxation on low mobility UEs does not seem to have any degradation on mobility performance.

Observation 3: While the serving cell quality is below/above a threshold, the UE can perform RRM measurement relaxation.
Proposal 2: UE determines whether to perform measurement relaxation based on variation of serving cell RSRP.

Proposal 3: UE determines whether to perform measurement relaxation based on serving cell quality.
Proposal 4: RAN2 is asked to discuss about which aspects can be relaxed in RRM measurement.
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