(—EWFZeREE)  1¢ v F OFDMEEH D IESIEMEfRIT &
fifg LB A2 51 0D BH 7%
Hy K W 22 #  EREEAhRIERY ME I

1Y v F OFDM&AS#% D IERRIE U it &

fif =R AL NG 2 A5 A D Rl 78

AN I
(AR A

Theoretical Nonlinearity Analysis of One-Bit OFDM

Receivers with Stochastic Resonance Effect
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Abstract :

In communication systems using one-bit quantizers, a phenomenon called dithering or stochastic
resonance, which can suppress quantization errors by adding noise to the desired signal, has been
reported. Regarding this phenomenon, theoretical and experimental studies have been reported for
single-carrier signals, and also experimental studies have been reported for multi-carrier signals
such as orthogonal frequency division multiplexing (OFDM). In this report, we extend the study
target to general memoryless nonlinear functions by using the two-dimensional Fourier-Laguerre
series expansion, and theoretically analyze the characteristics of the nonlinear element for the
input signal of the weak stationary process in which the complex envelope has the complex normal
distribution. As a result of theoretical analysis, it is shown that arbitrary memoryless nonlinearity
except for the mirror image component can be relaxed by adding wide-band noise to the desired
signal. In addition, taking an OFDM receiver using one-bit quantizers as an example, we compare
the theoretical analysis with the simulation from the viewpoint of power spectral density and bit

error rate, and show that the derived theoretical analysis results are valid.
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