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RF Interference from Adjacent Lane and Selection of
RF Parameters for ETC System

HU Bin LI Quanfa GAO Wenbao
( Beijing Kuaitong Expressway Electronic Toll Collection System Co. Ltd. Beijing 100161 China)

Abstract: Based on the actual operation of ETC lane system produced according to China national standard
main causes of RF interference from adjacent lane are analyzed at first. After the modeling of RF interference
between lanes and establishing of coordination systems the method of boundary analysis is adopted to
calculate and analyze the constraints of RSU antenna directional pattern and related OBU RF parameters and
the definition of cut-off level for OBU receiver is given. The research shows that ( 1) with reasonable
installation conditions and necessary RF parameters selection downlink from RSU in adjacent lane to OBU
could be cut off when ensuring the good communication quality between the OBU and the RSU on the same
lane; (2) it is proposed to use narrow-band receiver system of RSU with different communication channels for
uplink to avoid RF interference from adjacent lane. Lastly according to analysis and calculation in theory
combined with application experiences the constraints of RSU antenna directional pattern and a set of OBU
RF parameters are given for reference.
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Tab.1 Coordinates distance attenuations and angles in ~55 dBm<P.< -50 dBm;
antenna directional pattern for key points in lane ~65 dBm<P,, < 55 dBm:
coordinate system 20 dBm< P[ <33 dBm.
RSU RSU
(x y 2) /dB /o) 1) 3 dB
S 266 0 1.2 623 0 0 3dB
A, 6 -09 1.2 654 -71.3 22.4 RSU
B, 0 -09 1.2 61.2 -12.7 -29.4 1 dB
c, 6 0 1.2 65.3 0 22.5 E,F,
D, 0 0 1.2 61.0 0 -30.0 RSU RSU
E, 6 0.9 1.2 65.4 7.3 22.4
F 0 0.9 1.2 61.2 12.7 -29.4 RSU RSU
E, 6 4.5 1.2 66. 6 32.8 19.2
F, 0 45 1.2 63.9 48.5 -20.9 (
C, 6 5.4 1.2 67.1 37.7 18.2
D, 0 54 1.2 64.8 53.6 -18.9 4
4, 6 61 1.2 6.5 411 17.4 RSU ) o
B, 0 6.1 1.2 65.4 56.9 -17.5
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Fig. 4 Example of RSU antenna directional pattern
-3 dB 30°(
B, 12.7°) -10 dB 40° (
) -20dB 60° (
3 E, 32.8°);
-3 dB 40°(




OBU

66 28
<45° c,  22.5°) -10dB
60°( D, 30°) RSU  OBU
OBU
- 46 dBm °
-50 dBm - 60 dBm; RSU
22 ~25 dBm
References:
2~3dB RSU
25 ~27 dBm. 1 GB/T20851. 1 —2007 1
S .
. GB/T20851. 12007  Electronic Toll Collection-Dedicated
short Range CommunicationPartl: Physical layer S .
4 2 EN 12253: 2004 Road Transport and Traffic Telematics—
Dedicated Shortwrange ~CommunicationPhysical Layer
RSU Using Microwave at 5.8 GHz S .
OBU RSU 3 GB/T20851. 3 -2007 4
0BU RSU s
GB/T20851. 32007 Electronic Toll Collection-Dedicated
Short Range CommunicationPart 1: Application Layer
RSU >
4 ARIB STD-I75 Dedicated Short-range Communication
System ARIB Standard Version 1.0 M Japan:
° Association of Radio Industries and  Busnesses
( ARIB) 2001.
5
5
(1) ETC M . : 1992.
RSU OBU XU Yongbin HE Guoyu LU Caicheng et al.
. Engineering Electromagnetics Basis M Beijing:
' Beihang University Press 1992.
(2) RSU OBU 6 JOHN D K RONALD J. M .3
OBU 2004.
RSU ETC JOHN D K RONALD J. Antennnas: for All Applications
RSU M . 3rd ed. Beijing: Publishing House of Electronics
OBU o Industry 2004.
ETC RSU 7 MAKAROV S N. MATLAB
OBU  RSU . OBU Moo 2006.
( . MAKAROV S N. Antenna and EM Modeling with
) RSU MATLAB M . Beijing: Beijing University of Posts and
Telecommunications Press  2006.
8 . M .
2004.
° HU Shuhao. Practical Radio Frequency M . Beijing:
(3) RSU Publishing House of Electronics Industry 2004.
-~ RSU



