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Introduction

• Main Objectives / Description
• Design a multi-purpose resilient adaptative on-board telecom network
• Enable NG-TCN to replace cable weight and maintenance cost
• Leverage train virtual coupling to enhance the railway system efficacity 
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Train services domains

• Train Services domains can be divided into
• TCMS (main command, brakes, train radio, doors, ….)
• OMTS  (CCTV, Vehicle positioning, driving assistance system, ….)
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System Requirements 

56th SmartRaCon Scientific Seminar



Scenarios and User Cases
• Four main scenarios have been proposed 

• 1- Ethernet Intra Consist-Hybrid Inter Consist Network                 3- Ethernet Intra Consist-Wireless Inter Consist Network

• 2- Hybrid Intra Consist-Hybrid Inter Consist Network                       4- Hybrid Intra Consist-Wireless Inter Consist Network
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Potential Wireless Technologies 

• Several wireless technologies have been investigated in terms of KPIs of interest
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Technology / KPI Throughput Delay

LTE-V2X 27Mbps 50-100ms

UWB 27Mbps NAN

Wi-Fi 2Mbps-4.8Gbps 1-20ms

ITS-G5 27Mbps 1-20ms

NR-V2X FR1: 450MHz-6GHz
FR2: 24.5 GHz-52.6GHz

1-4ms
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Conclusion and Future Work

• Design NR-V2X System that takes into consideration the proposed 
scenarios, system requirements and use cases. 

• Consider modifications to NR-V2X to adopt the railway environment 
• Investigate spectrum sensing techniques
• Define V2V path loss and power delay profile models
• Propose the potential frequency bands of the system

• Design a demonstrator (TRL 4) to test the proposed system in real 
scenarios that might include open source modules and SDR cards.
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