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1 Introduction
In LTE mobility state detection 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 mobility state detection for UE in NR with considerations on special scenarios.
2 Discussion
The UE mobility state detection 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). 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.
Proposal 1: Reuse the mobility state parameters and procedures in LTE as baselines for UE mobility state detection in NR.
Considering that the practical deployment of cells with RRUs may differ in different scenarios, the actual number of cell reselections may not accurately indicate the distance of UE movement. One particular case is high-speed-railway deployment, in which several RRUs (typically 8~12 in LTE network) are concatenated in line and work as only one single cell as shown in Fig.1. As a consequence the UE on the high-speed-train may probably only change very few cells though it has actually travelled a quite long distance in a certain period, which may lead the results of mobility state detection less effective or even helpless.
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Fig.1 Overlapped coverage between dedicate network (with Multiple RRUs concatenated as one single cell) and public network
The key to know the actual mobility state of the UE is to correctly reveal the distance it has travelled in a certain period. A simple and effective solution is that the cell can broadcast an indication, i.e. one cell reselection in this cell is equivalent to N cell reselections in the regular cells, according to the actual deployment of RRUs. Therefore the UE can accurately detect its mobility state using current mechanism.
Proposal 2: Each cell can indicate the number of equivalent cell reselections for mobility state detection in system information.

3 Conclusions
In this paper, we discuss a speed-level-based solution to ensure that UEs on the high-speed-train prioritize the dedicated network and other UEs prioritize the public network for cell reselection in high-speed railway scenario. We would like to propose:
Proposal 1: Reuse the mobility state parameters and procedures in LTE as baselines for UE mobility state detection in NR.

Proposal 2: Each cell can indicate the number of equivalent cell reselections for mobility state detection in system information.
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