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Abstract

OFDM (Orthogonal Frequency Division Multiplexing) is a special case of multicarrier transmission, where a single data
stream is transmitted over a number of lower-rate subcarrier. One of the main reasons to use OFDM is to increase
robustness against frequency-selective fading or narrowband interference. Unfortunately, an OFDM signal consists of a
number of independently modulated subcarriers, which can give a large PAPR (Peak-to-Average Power Ratio) when added
up coherently. In this paper, we investigate the performance of a simple PAPR reduction scheme, which requires no
change of a receiver structure or no additional information transmission. The approach we employed is clipping in the time
and frequency domains. The time-domain clipping is carried out with a predetermined clipping level while the
frequency-domain clipping is done within EVM (Error Vector Magnitude). This approach is suboptimal with lower
computational complexity compared to the optimal method. This evaluation is carried out on the OFDM system with an
nonlinear amplifier. The simulation results demonstrated that the PAPR reduction algorithm is one of ways to reduce the
effects of the nonlinear distortion of an HPA (High Power Amplifier)
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Table 1. Summary of the time- and frequency—domain
clipping algorithm.

Step Procedure

Generate the time-domain waveform
zy = IFFT)(c))

Apply time-domain clipping with a target
2 PAPR to get the clipped time-domain
waveform z= IFFT,(c)

Find the constellation error

3 - ~
A =c—cy=FFT{z—1,)
If |A]> 6 then apply frequency-domain
4 —_
clipping &= A, +——
ng 4 k l Akl

5 Apply frequency-domain filtering given in [7]

Generate the time-domain waveform to be

transmitted z,= IFFT;(c,+ A)
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Table 2. Optimal IBO and total degradation according to
the clipping levels for QPSK.
(dB)
IBO IBOopt TDODt
unclipped 34 © 66
1dB 1.2 4.3
2 dB 2.2 49
3dB 2.4 5.8
4 dB 28 71
5 dB 4 81
6 dB 49 76
7 dB 41 6.7
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