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The Study of Interference Cancellation between DSRC and ETC
with Adaptive Array Antenna
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Abstract

The installation of wireless communication system for various services of ITS at 5.8 GHz generates mutual
interference. The representative example, the sharing of frequency between DSRC system and ETC system is a
cause of communication error or disturbance both sides or one side owing to murtual interference. As a solution,
a Shield Plate, Antenna Directionality, Power Control is proposed , but these are not perfect solution, because
a RSU doesn't have the information of position of interferer.

This paper applies an adaptive array antenna which makes a gain for desired users, makes a null for interferer,

to up-link, down-link of DSRC and ETC system. the analysis of BER performance shows the effect of reduced
interference about 20 dB.
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Fig. 1. DSRC and ETC System with Adaptive Array Antenna.
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Fig. 2. In case ETC is the interference of DSRC.
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Fig. 3. In case DSRC is the interference of ETC.
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Fig. 4. The structure of Adaptive Array Antenna.
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2
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E 1. DSRC, ETC A|~% RF m&ng
Table 1. RF parameter of DSRC and ETC.

DSRC ETC(Privately-Owned)
Carrier Frequency 5.8 GHz 5.8 GHz
. S Up Link : DPSK
Modulation Up, Down Link : ASK Down Link : ASK
Data Rate 1.024 Mbps 1.024 Mbps
EIRP : 30 dBm EIRP : 33 dBm
Received Antenna gain : 6 dBi Received Antenna gain : 20 dBi
RSU (without adaptive array) (withourt adaptive array)
Adaptive Array Antenna element 5= : 6 Adaptive Array Antenna element < : 6
Adaptive Algorithm : LMS (=0.01) Adaptive Algorithm : LMS (¢=0.01)
OBU EIRP : 10 dBm EIRP : -24 dBm
Omni Antenna Omni Antenna
Channel Rician Fading Channe Rician Fading Channel

Environment (Rician Factor K=20 dB) (Rician Factor K=20 dB)
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Fig. 5. DSRC and ETC beam pattern of Uplink.
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Fig. 6. The comparison of BER Performance with Adaptive Array Antenna.
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