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1 Introduction

In this contribution, we discuss RRM relaxation for reduced capability UEs.

2 Discussion
In R16 Power saving RRM, how to relax the measurement of normal NR UEs were discussed. Basic assumption was that the UE mobility performance should not be degraded even if the measurements on neighbour cells are relaxed, so the UEs in high mobility or the UEs at cell edge are not allowed to relax the measurement. On the contrary, UEs in low mobility and/or UEs not at cell edge do not have much impact on mobility performance, so they are allowed to relax the measurements. While performing relaxed measurements on the neighbour cells, UE can extend the measurement interval or UE is not required to perform measurements. 

Observation 1: In R16 relaxed measurements, UEs in low mobility and/or at not at cell edge are allowed to perform relaxed measurements on the neighbour cells.

In the revised SID of reduced capability [1], use cases of UE power saving and battery lifetime enhancement for reduced capability UEs are described as following:

	Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 

· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].

· Extended DRX for RRC Inactive and/or Idle [RAN2]

· RRM relaxation for stationary devices [RAN2]


According to the objectives in SID, RRM relaxation for stationary device will be studied. However, in R16, only criterion for low-mobility UE was defined and criterion for stationary UE was not defined 

Observation 2: For RRM relaxation for reduced capability UEs, definition of stationary devices is required
In R16 relaxed measurement, criterion for UE with low mobility is described in TS 38.304 [2]. To determine whether the UE is in low mobility or not, serving cell RSRP change is used. The UE compares current Srxlev value with reference Srxlev value, where the reference Srxlev value is one of recently measured Srxlev values. Based on the comparison result, if the difference is smaller than configured value (i.e. SSearchDeltaP), it is determined that the UE is in low mobility.

 However, measured serving cell RSRP represents how far the UE is located from the serving cell. In other words, only the distance between the base station and the UE affects the measured RSRP value. If the UE moves within the serving cell coverage while maintaining the distance from the base station, the RSRP is not changed even if the UE location is changed. 
 For example, in the figure 1 below, UE A and UE B are moving from same location. The measured serving cell RSRP of UE A will decrease so that serving cell RSRP will change. On the contrary, even though the UE B moves much farther, the measured serving cell RSRP will not change.
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Fig. 1: Movement of UEs while serving cell RSRP is changed and not changed.
Therefore, only serving cell RSRP change is not enough to accurately determine low mobility UEs. Moreover, as “stationary UE” represents UEs never moves or moves very rarely and slightly, more accurate scheme should be defined to determine stationary UEs, rather than serving cell RSRP change.
Observation 3: To determine whether a UE is in low mobility, serving cell RSRP change was used in R16 relaxed measurements. However, it may not be sufficient to determine stationary UEs because serving cell RSRP change cannot determine movement of UEs when measured serving cell RSRP of UE is not changed.
Proposal 1: Discuss how to determine stationary UEs rather than serving cell RSRP change.

 In R16, relaxed measurement is only allowed to neighbour cells and not allowed to serving cell, because serving cell measurements greatly affects mobility performance of UE. Moreover, the relaxed measurement criterion only depends on serving cell quality value so that the accuracy of serving cell measurement needs be guaranteed.

Observation 4: In R16, relaxed measurement is only allowed to neighbour cells and not allowed to serving cell.
 However, if a UE with reduced capability is stationary, UE mobility might occur very rarely or never occur. In this case, even if serving cell measurement is relaxed, it may not bring any mobility performance degradation of UE.
Proposal 2: For the battery lifetime enhancement of stationary UEs with reduced capability, discuss necessity of measurement relaxation on serving cell.

3 Conclusion
In conclusion, we propose the followings:
Observation 1: In R16 relaxed measurements, UEs in low mobility and/or not at cell edge are allowed to perform relaxed measurements on the neighbour cells.

Observation 2: For RRM relaxation for reduced capability UEs, definition of stationary devices is required
Observation 3: To determine whether a UE is in low mobility, serving cell RSRP change was used in R16 relaxed measurements. However, it may not be sufficient to determine stationary UEs because serving cell RSRP change cannot determine movement of UEs when measured serving cell RSRP of UE is not changed.
Proposal 1: Discuss how to determine stationary UEs rather than serving cell RSRP change.

Observation 4: In R16, relaxed measurement is only allowed to neighbour cells and not allowed to serving cell.

Proposal 2: For the battery lifetime enhancement of stationary UEs with reduced capability, discuss necessity of measurement relaxation on serving cell.
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