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Abstract: The new generation of railway mobile communications will be oriented to all railway scenarios, all services, all links, and strong
security. It is expected to completely replace the existing system, and can provide high—data rate mobile channels enabling automatic train
driving, train safety video monitoring, etc. Moreover, the new generation of railway mobile communications will be the information platform
of the railway Internet of Things and the basis for the safety of high—speed railway operations. The integrated sensing, communication and
computing, the digital intelligence fusion, the new array theory, and physical electromagnetic properties of new materials provide frontier
applied basic theoretical support for the development of new generation of railway mobile communications; the technical group of “big
data, artificial intelligence, mobile communication, and cloud computing” , the blockchain technology, the high—precision wireless network
planning and optimization, as well as the fusion of building information model (BIM) and augmented reality (AR) will provide technical
support for the development of the new generation of railway mobile communications. In the current and future implementation of the new
generation of railway mobile communication systems, it is necessary to establish six design concepts of “manageability, controllability,
credibility, visibility, reliability, and measurability” , and to address the challenges resulting from the contradiction between limited frequency
resources and the continuous emergence of new demands, the high—speed mobility and reliability, as well as the comprehensive rail transit
hub clusters and the uniqueness of scenarios. Last but not least, it is of importance to explore the open questions such as selection of

technical systems, co—existence of public and dedicated networks, and heterogeneous network collaboration.
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