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1 Introduction

In this contribution, we discuss types of stationary UE type and how to perform RRM relaxation considering the characteristics.
2 Discussion
In the email discussion “[POST111e][915][REDCAP] UE power saving features (CATT)”, following stationary UE types are suggested.
	· Level 1: still device at fixed location (e.g. fixed static sensor) 

· Level 2: moving (e.g. rotary) device at a fixed location (e.g. camera, robot)
· Level 3: temporarily fixed device (e.g. smart watch at night) [RAN2#111-e on-line comment]
· Level 4: device is moving around slowly (e.g. medical wearables)


These four types of stationary UEs can be the baseline for the discussion RRM relaxation for stationary RedCap UEs.
Observation1: Four types of stationary UEs are assumed for RRM relaxation for stationary RedCap UEs:
· UE at fixed location
· moving UE at fixed location
· temporarily fixed UE
· slowly moving UE on a fixed path or location

In order to design RRM relaxation mechanism for stationary RedCap UEs, mobility and measurement scenario based on characteristics of each type of stationary UE should be analysed.
· Level 1: Still device at fixed location (e.g. fixed static sensor) 
 Purely stationary UEs will not perform any mobility, unless there is a significant change of radio condition. Therefore, only extremely minimal measurement may be needed for the UEs. For the minimal measurement, serving frequency and one or two neighbour frequency may be sufficient.
· Level 2: Moving (e.g. rotary) device at a fixed location (e.g. camera, robot)
 Moving UEs with fixed location would have almost same characteristics with still device at fixed location (i.e. level 1). Therefore, same RRM relaxation mechanism can be considered with level 1 UEs. One possible difference from level 1 may be that, under narrow beam environment such as FR2 scenario, measurement target frequency changes based on its direction.
Observation 2: UEs with fixed location would not perform any mobility. Therefore, extremely minimizing number of neighbour cell measurement frequencies can reduce power consumption of RedCap UEs greatly without mobility performance degradation.
Proposal 1: For UEs with fixed location (level 1 and 2), discuss RRM relaxation mechanisms to enable the UEs to minimize number of neighbour cell measurement frequencies.
· Level 3: Temporarily fixed device (e.g. smart watch at night) [RAN2#111-e on-line comment]
 In RAN2#111 discussion, it was commented to consider smart watch at night as a temporarily fixed UE. Such UEs may be mobile all day long (can be stationary from time to time) and stationary during the night. In this scenario, the first discussion point may be how to evaluate being temporarily stationary. If the UE itself recognizes that it has entered stationary state, the UE could perform RRM relaxation. Then, the second discussion point may be how to perform RRM relaxation temporarily. After that, the third discussion point may be how to evaluate that the UE has left the stationary state and now mobile. If the UE in connected mode recognizes being mobile too late, it may bring radio link failure or handover failure.
Observation 3: Temporarily fixed devices may be usually mobile, and be stationary from time to time. So it may be important for the UE to evaluate entering/leaving stationary state accurately.
Proposal 2: For RRM relaxation for temporarily fixed device, discuss how to design following three points:
· recognizing entering temporary stationary state.

· performing RRM relaxation during temporary stationary state.

· recognizing leaving temporary stationary state.

· Level 4: Device is moving around slowly (e.g. medical wearables)
 Devices moving around slowly may have certain path or area to locate in. Therefore, measurement results of the neighbour cells may be stable. In other words, the measured quality of neighbour cells would not vary much as time flows. For example, once measured quality of a cell is bad, it is low possibility for a while that measured quality of the cell becomes much better so that the cell becomes cell reselection candidate. On the contrary, if measured quality of a cell is good, it is low possibility that measured quality of the cell gets much worse. Therefore, it may bring less power consumption if such UE performs measurements on the cells with good quality.
Observation 4: For stationary UEs moving around slowly, measurement results of the neighbour cells may not vary much. Therefore, once measured quality of a cell is bad, for a while, it is low possibility to become much better to be a cell reselection candidate.
Proposal 3: For RRM relaxation for stationary UEs moving around slowly, discuss RRM relaxation mechanisms to enable the UEs to reduce the number of neighbour cell measurement frequencies without any mobility performance degradation.
In the current cell reselection evaluation mechanism in NR, UEs camping on a cell receive cell reselection configuration via system information which is cell-specific. Only exception case is dedicated cell reselection priority which can be provided via RRCRelease msg. Therefore, when the four different types of stationary RedCap UEs are camping on a cell, they should apply same cell reselection configuration unless dedicated configuration is introduced. Therefore, RRC relaxation mechanism for RedCap UEs should enable the UEs in RRC_IDLE/INACTIVE to evaluate its stationary level by itself and then minimize the number of neighbour cell measurement frequencies as much as possible without any mobility performance degration.
Proposal 4: The RRM relaxation mechanism for RedCap should enable UEs in RRC_IDLE/INACTIVE to evaluate the four types of stationary UE levels by itself. Based on the stationary level evaluation, UE performs RRM relaxation by minimizing the number of neighbour cell measurement frequencies without any mobility performance degradation.
3 Conclusion
In conclusion, we propose the followings:

Observation1: Four types of stationary UEs are assumed for RRM relaxation for stationary RedCap UEs:

· UE at fixed location
· moving UE at fixed location
· temporarily fixed UE
· slowly moving UE on a fixed path or location

Observation 2: UEs with fixed location would not perform any mobility. Therefore, extremely minimizing number of neighbour cell measurement frequencies can reduce power consumption of RedCap UEs greatly without mobility performance degradation.
Proposal 1: For UEs with fixed location (level 1 and 2), discuss RRM relaxation mechanisms to enable the UEs to minimize number of neighbour cell measurement frequencies.
Observation 3: Temporarily fixed devices may be usually mobile, and be stationary from time to time. So it may be important for the UE to evaluate entering/leaving stationary state accurately.
Proposal 2: For RRM relaxation for temporarily fixed device, discuss how to design following three points:

· recognizing entering temporary stationary state.

· performing RRM relaxation during temporary stationary state.

· recognizing leaving temporary stationary state.

Observation 4: For stationary UEs moving around slowly, measurement results of the neighbour cells may not vary much. Therefore, once measured quality of a cell is bad, for a while, it is low possibility to become much better to be a cell reselection candidate.
Proposal 3: For RRM relaxation for stationary UEs moving around slowly, discuss RRM relaxation mechanisms to enable the UEs to reduce the number of neighbour cell measurement frequencies without any mobility performance degradation.
Proposal 4: The RRM relaxation mechanism for RedCap should enable UEs in RRC_IDLE/INACTIVE to evaluate the four types of stationary UE levels by itself. Based on the stationary level evaluation, UE performs RRM relaxation by minimizing the number of neighbour cell measurement frequencies without any mobility performance degradation.
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