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Beam Diversity Receiver Using 7-Element ESPAR Antenna
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ABSTRACT

In this paper, we propose receiver using ESPAR antenna for diversity gain. The proposed receiver receive
signal by changing direction of beam pattern alternately in the OFDM symbol time period when DoA is
estimated. In this way, the proposed receiver obtains diversity gain. The proposed receiver has single RF chain.
If beam direction is changed alternately then it causes spectrum spread. And then, ICI occur because of
spectrum spread. This interference can be equalized at the frequency domain equalizer such as ZF, MMSE and
ML. In simulation, the proposed system receive signal using beam pattern of 60° and beam pattern of 120°
alternately in OFDM symbol time period when it is assumed that DoA is 60° and 120°. The performance results

confirm that it is possible that the proposed receiver obtains diversity gain.
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Fig. 2. Structure of 7-element ESPAR antenna
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Table 1. Reactance values for beam patterns

directions Ty Ty Ty T Zg p E A
0° (X, |-300|-300 | 300 | 300 | 300 | -300

60° (X,) | -300 | -300 | -300 | 300 | 300 | 300

120° (X;) | 300 | -300 | -300 | -300 | 300 | 300 phrectant

180° (X,) | 300 | 300 | -300 | -300 | -300 | 300

240° (X;) | 300 | 300 | 300 | -300 | -300 | -300

300° (Xg) | -300 | 300 | 300 | 300 | -300 | -300
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Table 2. Simulation parameters

parameters value
OFDM FFT size 64
Number of data subcarriers 48
Modulation type of subcarriers QPSK

Two rays

Path model Rayleigi]l fading
Channel code LDPC
Parity check matrix size 180 x 720
Distance of antennas A / 4
Direction of arrival 60°, 120°
Equalization algorithm ZF
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