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1 Introduction

Orthogonal Frequency Division Multiplexing (OFDM) is a multi-
carrier modulation technique which is being used in many wireless
systems including 4G. Binary input is mapped onto a constellation
diagram, which represents bits in the form of complex numbers.
Each mapped complex number is called a constellation symbol.
All the constellation symbols are added together by means of in-
verse fast Fourier transform (IFFT), to make one OFDM symbol.
The Inverse FFT achieves the multi-carrier modulation at the trans-
mitter in a highly elegant and efficient way. An FFT acts as the
demodulator at the receiver.

The addition of the complex constellation symbols gives rise to am-
plitude fluctuations resulting in high Peak to Average Power Ratios
(PAPR). The high peaks produce nonlinear distortion when applied
to the High Power Amplifier (HPA) at the transmitter producing
bit-errors at the receiver. This is a major drawback to the practical
implementation of OFDM systems.

The simplest solution is to clip the high peaks before an OFDM
signal is applied to the HPA [Ochiai and Imai 2002]. Clipping
produces distortion in the signal which produces bit-errors at the
receiver, however, effect of clipping is predictable because of the
fixed clipping levels. The receiver applies an FFT to convert the
signal to constellation symbols. Due to the effect of the clipping,
the received constellation symbols are displaced from their original
positions. The receiver snaps them to their nearest fixed constella-
tion points and gets some of the constellation symbols snapped to
the wrong points causing bit-errors .

There have been many ideas to compensate the effect of clipping
noise and reduce the resulting bit-error rate. Iterative receivers
can reduce clipping noise effects at the receiver and ultimately
reduce bit-errors [Chen and Haimovich 2003], [Kim and Stuber
1999],[Bibi and Cheetham 2012], but these methods have their own
drawbacks including the computational complexity.

2 Proposed Method

A new method called the Equation-Method is proposed to correct
the bit-errors. The receiver identifies the clipped samples using the
knowledge of clipping level. FFT is used to convert the signal to
constellation symbols. The receiver identifies the reliable constel-
lation symbols. Using the set of these known clipped samples and
reliable constellation symbols, a set of simultaneous equations is
generated. Clipped samples become the unknowns of these equa-
tions and thereby equations are solved. The technique depends on
the selection of reliable constellation symbols.

Three approaches are presented to improve the selection of reli-
able constellation symbols. The first technique is a simple method
which considers all the received constellation symbols as reliable.
The second technique is to use snapping threshold strategy, which
chooses only those constellation symbols which move least dur-
ing the snapping process at the receiver. The third technique is to
use dither and recursion. It introduces mirror of the receiver at the

transmitter so that it can help the real receiver to identify the reli-
able and unreliable constellation symbols. Dither is introduced to
make the Equation-Method work better by modifying the original
constellation symbols slightly.

3 Results

The Equation-Method is simulated in MATLAB with 64 subcar-
riers, each mapped with 16-QAM constellation. The proposed
method has been evaluated for a range of clipping levels from
severe to moderate clipping. Simulation results show that the
Equation-Method performs well at severe clipping threshold as
compared to other receiver-oriented techniques such as the Buss-
gang noise cancellation (BNC) iterative receiver.

4 Conclusion

In this paper, a new technique has been presented to correct the
bit-errors produced by clipping at the transmitter. The Equation-
Method improves the performance of the OFDM system and cor-
rects most of the bit-errors at severe clipping.
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