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Design of the RF Link Design for ETCS and Study on the Communication Zone by the
Antenna Beam Pattern
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Items Specifications
Carrier Freq. 5.80GHz
Bandwidth 10MHz

Coverage 3-200 m
BER 10°

RF Power in RSE 10mW

RF Power in OBU 10mW

RF Signal Dynamic Range -40dBm ~-75dBm

Polarization RHCP
Modulation ASK /Manchester Line Coding
Data Rate 1.024Mbps
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<& 3> Mechanical requirements for ETCS base station

Items Specifications

Operational wind speed 110Km/h~180Km/h

Survival wind speed 180Km/h~250Km/h

Max. height of 3Cm ice or

Ice load /m
ce foa 900K g/m’

Operation temp. -30°C™+60°C

RF Feeder Shielded Coaxial Cable

<1 dB Loss

Radome Type .
Hermetically closed

Height of antenna 45m ~ 55m
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o7} A,
Pr= Received power at the OBU

® P, = Output power at the RSE

® (; = TX(RSE) antenna gain

® Gy = RX(OBU) antenna gain

® A= Free space wavelength at the carrier
frequency( of 58 GHz = 5.17 cm)

® R = Distance between the RSE and OBU

® 1, = Loss due to the radome and connection in
the RSE(-1 dB)

® 1, = Loss due to the radome and connection in
the OBU(-1 dB)

® I3 = Loss due to the windscreen of the
vehicle(-3 dB)

® 1., = Loss due to the RSE acceptance angle(-3 dB)

® 15 = Loss due to the OBU acceptance angle(-3 dB)

RSE__, Down-Link : RSE &= OBU
N Up-Link : OBU&=b RSE

Gantry

Cross Distance : 3 m

e G !

<8 1> Communication Zone for ETCS

Traveling Distance : 5 m
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Loss of Free Space =10 log (4 Rw/A)? [ dB)
Ls [dB]= 20log(4m) + 20 log R + 20 log f
-20log(3X10°)
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<E 4> Loss of free space vs distance on 5.8GHz

Distance(m) Loss of Free Space(dB}
1 47.7
5 61.7
10 67.7
100 87.17
1000 107.7

E 5t 3% g9 OBUZH $4lete A5 dde ANg
Azjolc). ek, OBUS §% ¥$)7} -45dBm - ~75dBmol 2
W g4 BA g9 #RE 93] RSE 71AFY RF A3E
13dBeI M 3L3dBe} 77k Basith ost e e el
U 29 el g ol lanedlHe] TAE WAY + 9
Eooplg dusy) 98 AgsA) 24ed°

<E 6> Loss of free space vs distance on 58GHz

Material Attenuation(dB)
Wood(depth=5 mm) 25735
Plastic board 02735
Concrete block 8.0715.0
Glass wool heat insulation 38.0
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(a) Gantry for RSE

(2) Installation of RSE antenna

<33 2> Gantry and antenna
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