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A Study on PAPR Suppression Using Vector Perturbation in OFDM
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In orthogonal frequency division multiplexing (OFDM), extended signal constellations have been designed for re-
ducing the peak to average power ratio (PAPR). In this method, the combination of subcarriers using the expanded signal
constellations that minimize PAPR is determined by an exhaustive search. However, the number of candidate subcarrier
combinations grows, and it is necessary to perform the inverse fast Fourier transform (IFFT) every PAPR calculation
process. In this paper, we propose an iterative algorithm that superposes arbitrary vector perturbations to subcarriers
with high PAPR suppression capability without comparing PAPRs of all subcarrier candidates using expanded signal con-
stellations. In the proposed method, the amount of computation burden is reduced by limiting the subcarriers to which
perturbation vectors are added and investigating the time-series symbols for peak suppression. From computer simulation
results demonstrate that the amount of computation can be reduced while peak suppression is effectively achieved from

complementary cumulative distribution function (CCDF) of PAPR.
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Table 1. Simulation parameters.
Number of subcarriers 64
Modulation QPSK
FFT point K 256
Ny 1, 3,5, 8, 10
Ny, 5, 10, 20, 30, 40, 50
Ny 5, 10, 20, 30, 40, 64
N 1,2,3
N¢ 4,8, 16, 32, 64
Clipping threshold 3 dB
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Table 2. Complexity comparison with exhaustive
search.

Np, | Ns | Deterioration (dB) | Calculation ratio

10 | 5 1.26 0.000099
10 0.93 0.000122
20 0.76 0.000136
30 0.68 0.000141

20 | 5 1.18 0.000107
10 0.68 0.000164
20 0.47 0.000221
30 0.43 0.000248

30 5 1.27 0.000109
10 0.69 0.000164
20 0.46 0.000246
30 0.35 0.000334

40 | 5 1.26 0.000102
10 0.79 0.000166
20 0.42 0.000265
30 0.28 0.000404
40 0.23 0.000481

50 | 5 1.26 0.000109
10 0.79 0.000166
20 0.44 0.000281
30 0.25 0.000461
40 0.18 0.000573
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