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Sub-block Permutation for Peak-to-Average Power Ratio
Reduction in MIMO-OFDM System

M. Beheshti®, Assistant Professor

1- Research Institute for Information and Communication Technology, Isfahan University of Technology, Isfahan, Iran,
Email: behesht@cc.iut.ac.ir

Abstract: High peak-to-average power ratio (PAPR) is known as a major drawback of the MIMO-OFDM system. The high PAPR at
the transmitter may force its amplifier into saturation and cause non-linear distortion due to non-linear devices. Also, it can increase
the complexity of digital-to-analog converters. This paper proposes a PAPR reduction method for MIMO-OFDM system. The main
idea is based on generating multiple candidate signals that carry the same information and transmitting the one with minimum PAPR.
In the proposed method, the OFDM data blocks are partitioned into a number of disjoint sub-blocks. Then, the sub-blocks are
appropriately permuted to generate different candidates for transmission. The advantage of the proposed method is joint PAPR
reduction at all transmit antennas. The simulation results of the proposed method shows a performance improvement of 1.91 dB over
PTS-based approaches for CCDF=107. In this paper, a version of the proposed method which has lower computational complexity
compared to that of the PTS-based approaches is also proposed. This version can reduce the computational complexity up to 99.7 %.

Keywords: Multiple-input multiple-output (MIMO) system, Orthogonal Frequency Division Multiplexing (OFDM), Peak-to-average
power ratio (PAPR), Permutation
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7 Spatial Shift * Orthogonal Frequency Division Multiplexing
¢ Cooperative PTS 2 Digital Audio Broadcasting
2 Permutation ° Digital Video Broadcasting
20 Point-to-Point “ Ultra Wideband
21 Quadrature Phase Shift Keying ° Long Term Evolution
22 Inverse Fast Fourier Transform ¢ Fast Fourier Transform
23 Oversampling 7 Peak-to-Average Power Ratio
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