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Abstract: CTCS-3 train control system transmits train-trackside data through GSM-R wireless
communication to ensure safe and efficient operation of trains. Due to the limited service carrying
capacity of GSM-R network, in order to adapt to the future development of high-speed railway and be
compatible with the existing train control system, it is necessary to study system solutions compatible
with 5G-R network with stronger service carrying capacity and the existing GSM-R network. In
this paper, a train control system wireless communication solution based on compatible with 5G-R
and GSM-R interoperability is proposed, and the layered structure, transmission structure and data
transmission scheme of dual-network integration are introduced, and a typical application scenario of
dual-network handover is illustrated.
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Fig.1 Schematic diagram of CTCS-3 train-trackside communication
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Fig2 Layered structure of train-trackside safety communication
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Fig.3 Transmission structure of train-trackside safety communication
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Fig.4 Data transmission mode of
train-trackside safety communication of 5G-R network
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Fig.5 Data transmission mode of
train-trackside safety communication of GSM-R network
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