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1 Introduction
In LTE mobility state estimation (MSE) is introduced for UE to estimate its speed-level (normal, medium, high). The detected mobility state of the UE can be subsequently used to determine the speed dependent scaling factor for mobility management and optimization. This paper intends to discuss the MSE for UE in NR with considerations and test results in high-speed-train scenarios.
2 Discussion
The UE mobility state estimation in LTE is based on the number of cell reselections during a certain period of time. A UE will enter a certain state (e.g. medium-mobility state) if number of cell reselections during a time period fulfils some conditions (e.g. between the medium threshold and the high threshold). The estimated mobility state can be used to adjust parameters (e.g. Treselection, q-Hyst) for cell reselection. The MSE and corresponding scaling has been widely used in CMCC highway network and high-speed-train dedicated LTE network.

Table.1 MSE and MSE-based scaling configuration in CMCC LTE network
	Province
	Parameter
	Scenario
	Values
	Configured Cells
	Configured Ratio

	Gansu
	t-Evalulation
	HSDN
	240
	242
	81.21%

	Gansu
	n-CellChangeMedium
	HSDN
	1
	242
	81.21%

	Gansu
	n-CellChangeHigh
	HSDN
	2
	242
	81.21%

	Gansu
	SfMedium
	HSDN
	0dB
	298
	100.00%

	Gansu
	SfHigh
	HSDN
	0dB and -2dB
	298
	100.00%

	Jiangsu
	t-Evalulation
	Highway
	60
	27
	0.29%

	Jiangsu
	n-CellChangeMedium
	Highway
	4
	27
	0.29%

	Jiangsu
	n-CellChangeHigh
	Highway
	8
	27
	0.29%

	Jiangsu
	SfMedium
	Highway
	0
	27
	0.29%

	Jiangsu
	SfHigh
	Highway
	0
	27
	0.29%

	Hubei
	t-Evalulation
	HSDN
	60
	246
	27.73%

	Hubei
	n-CellChangeMedium
	HSDN
	4
	246
	27.73%

	Hubei
	n-CellChangeHigh
	HSDN
	8
	246
	27.73%

	Hubei
	SfMedium
	HSDN
	0
	246
	27.73%

	Hubei
	SfHigh
	HSDN
	0
	246
	27.73%

	Hubei
	t-Evalulation
	Highway
	60
	588
	19.31%

	Hubei
	n-CellChangeMedium
	Highway
	4
	588
	19.31%

	Hubei
	n-CellChangeHigh
	Highway
	8
	588
	19.31%

	Hubei
	SfMedium
	Highway
	0
	588
	19.31%

	Hubei
	SfHigh
	Highway
	0
	588
	19.31%

	Hubei
	t-Evalulation
	Highway
	120s
	2525
	100.00%

	Hubei
	n-CellChangeMedium
	Highway
	6
	2525
	100.00%

	Hubei
	n-CellChangeHigh
	Highway
	8
	2525
	100.00%

	Hubei
	SfMedium
	Highway
	0
	2525
	100.00%

	Hubei
	SfHigh
	Highway
	-2
	2525
	100.00%

	Ningxia
	t-Evalulation
	HSDN/Highway
	30, 120
	751
	17.90%

	Ningxia
	n-CellChangeMedium
	HSDN/Highway
	5, 6
	751
	17.90%

	Ningxia
	n-CellChangeHigh
	HSDN/Highway
	10, 8
	751
	17.90%

	Ningxia
	SfMedium
	HSDN/Highway
	-4dB, 0dB
	751
	17.90%

	Ningxia
	SfHigh
	HSDN/Highway
	-4dB, -2dB
	751
	17.90%

	Tianjin
	t-Evalulation
	HSDN
	4
	211
	51.34%

	Tianjin
	n-CellChangeMedium
	HSDN
	1
	211
	51.34%

	Tianjin
	n-CellChangeHigh
	HSDN
	2
	211
	51.34%

	Tianjin
	SfMedium
	HSDN
	3
	211
	51.34%

	Tianjin
	SfHigh
	HSDN
	2
	211
	51.34%

	Tianjin
	t-Evalulation
	Highway
	2
	1498
	50%

	Tianjin
	n-CellChangeMedium
	Highway
	6
	1498
	50%

	Tianjin
	n-CellChangeHigh
	Highway
	8
	1498
	50%

	Tianjin
	SfMedium
	Highway
	3
	1498
	50%

	Tianjin
	SfHigh
	Highway
	2
	1498
	50%

	Neimenggu
	t-Evalulation
	Highway
	S120/S180/S30
	1327
	54.81%

	Neimenggu
	n-CellChangeMedium
	Highway
	5/6/8
	1327
	54.81%

	Neimenggu
	n-CellChangeHigh
	Highway
	8/10
	1327
	54.81%

	Neimenggu
	SfMedium
	Highway
	0dB
	1237
	51.09%

	Neimenggu
	SfHigh
	Highway
	-2dB
	1237
	51.09%

	Shanxi
	t-Evalulation
	All
	120
	43847
	29%

	Shanxi
	n-CellChangeMedium
	All
	5
	43847
	29%

	Shanxi
	n-CellChangeHigh
	All
	10
	43847
	29%

	Shanxi
	SfMedium
	All
	0
	43847
	29%

	Shanxi
	SfHigh
	All
	0
	43847
	29%

	Guangxi
	t-Evalulation
	HSDN
	S240
	2170
	100%

	Guangxi
	n-CellChangeMedium
	HSDN
	1
	2170
	100%

	Guangxi
	n-CellChangeHigh
	HSDN
	2
	2170
	100%


This mechanism will work as well if introduced into NR. Extension in the value ranges may be needed for some parameters. E.g. NR operates on a higher frequency than that of LTE, which leads to more cell reselections in a certain distance. 
Meanwhile there are optimizations to MSE in LTE implementation. Further enhancement can be introduced in the future releases and other MSE mechanism should not be excluded.
Proposal 1: Reuse the mobility state estimation procedures and parameters of LTE as baselines for UE mobility state estimation in NR in Rel-15. Further enhancement can be introduced in the future and other MSE mechanism should not be excluded.
3 Conclusions
In this paper, we discuss the MSE for UE in NR. We would like to propose:
Proposal 1: Reuse the mobility state estimation procedures and parameters of LTE as baselines for UE mobility state estimation in NR in Rel-15. Further enhancement can be introduced in the future and other MSE mechanism should not be excluded.
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