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Optimal OFDM Amplitude Distribution Method with Maximal
HPA Efficiency—Peak to Average Power Ratio Reduction

HU Feng' ,CAI Chao-shi',LIU Chang-yin',YAO Dong-ping”,SONG Yang'
(1. Information Engineering School ,Communication University of China ,Betjing 100024 , China ;
2. School of Electronic and Information Engineering ,Beijing Jiaotong University , Bejjing 100044 , China )

Abstract: For PAPR reduction in OFDM systems, active constellation extension ( ACE) technique is attractive for
practical implementation without any loss of data rate and quality. However, we observe it cannot achieve the maximal high
power amplifiers (HPA) energy efficiency when the target is minimum PAPR. In this work,optimal complementary cumula-
tive distribution function (OCCDF) evaluation metric is derived to integrally predict HPA quantitative distortions of each sig-
nal level and its probability distribution. To this distributing purpose, an iterative ACE algorithm is proposed to achieve the
minimal input power back off (IBO) with maximal HPA efficiency suited OFDM signals for a modulation error ratio ( MER )
limited. It finally gives the performance results: The OFDM system with OCCDF PAPR reduction is shown to offer a 3. 15dB
IBO improvement than the system without PAPR reduction, which is 0. 05 dB slightly inferior to the single carrier system.

Key words: OCCDF ( optimal complementary cumulative distribution function) ; PAPR ( peak-to-average power rati-

0) reduction;maximal HPA (high power amplifiers) energy efficiency ; ACE (active constellation extension)
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