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WHY THE RAILWAY?



ASFA
Anuncio de Señales y Frenado Automático



BEACONS ON 
THE TRACK
(balises)





ASFA FREQUENCIES AND SIGNALS







ERTMS
European Rail Traffic Management System



NEW 
ON-TRACK 
BALISES











PUBLIC 
DOCUMENTS  
VALUES



DATA OBTAINED FROM PUBLIC DOCUMENTS

• TELEPOWERING 27,095 MHz ± 5 kHz
• (other documents: 27,115 MHz)

• DOWNLINK – 2-FSK
• δ_central = 4,2 MHz

• b₀ @ 3,951 MHz
•b₁ @ 4,516 MHz





TX and RX
ANTENNA
PERFORMANCE



RX TESTING
WITH
VNA PINGS







ERTMS SNIFFER SETUP
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