
PAPR Reduction of FBMC Using Hybrid

and k-Hybrid Techniques

Arun Kumar
1*

1
JECRC University, Jaipur, India

*ORCID: 0000-0001-7640-8975, e-mail: arun.kumar1986@live.com

Received August 28, 2018

Revised May 31, 2019

Accepted July 3, 2019

Abstract—FBMC-OQAM is reflected as one of the most capable techniques for the next generation

mobile communication namely 5G. It has several advantages as compared to orthogonal frequency

division multiplexing (OFDM) but it also has some drawbacks like high peak power. Filter bank

multi-carrier (FBMC) employs a group of filters at the transmitter and the receiver part of the system. The

high peak power decreases the efficiency FBMC system. In this study, a joint (hybrid) peak to average

power ratio (PAPR) reduction technique is carried out by using partial transmit sequence (PTS) and tone

reservation (TR) for FBMC signals. The blocks of data signal are split into numerous segments and the

blocks of each segment are decided on the basis of overlapping factor. In every part, we pick out the

optimal block of data to transmit and mutually consider the contiguous coincided block to accomplish

reduce peak signal. The simulation results reveal that the proposed technique is better than the

conventional PAPR reduction technique. Additionally, k-hybrid PAPR reduction technique is carried

out. It is observed that the performance of the proposed k-hybrid technique is better than the hybrid

technique.
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1. INTRODUCTION

Filter bank multi-carrier (FBMC) is one of the most promising transmission techniques for 5G mobile

communication system. Orthogonal frequency division multiplexing (OFDM) is the latest modulation

technique used in existed communication system. Insertion of cyclic prefix (CP) in OFDM results in

wastage of bandwidth and also results in out band radiation.

To estimate the disadvantage of OFDM system FBMC has drawn the attention of many academic

researchers. As a promising modulation technique for next generation mobile communication it uses the

pulse shaping property of bank of filter and alternate Offset-QAM (OQAM) data, intrinsic signal double the

information rate of FBMC, are weighted on the carrier of FBMC. Therefore, FBMC utilizes the bandwidth

in an efficient manner. Moreover FBMC donor uses CP results in higher speed as compared to OFDM [1].

Peak average power ratio (PAPR) is one of the biggest problems in a multi carrier system. It normally

takes place when an amplifier swings from linear region to nonlinear region due to high power peak. It

drastically reduced efficiency of the FBMC system. High PAPR is one of the common problems for OFDM

and FBMC system.

Several PAPR reduction techniques for OFDM system have been studied and suggested [2–4]. PAPR

reduction techniques cannot be utilized in FBMC system due to its overlapping structure. Several PAPR

reduction techniques have been suggested for FBMC system [5–7]. In [8] overlapping structure problem of

FBMC has been held into the consideration of implementing a PAPR reduction technique based on SLM

(selective mapping). The authors in [9] suggested an SLM and AS (alternate signal) PAPR reduction

technique for FBMC system. Even so, it necessitates the additional bandwidth to achieve the peak reduction

signals. In [10], the authors suggested a sliding window tone reservation (SWTR) PAPR reduction schemes.

The proposed technique uses peak reduction signal of many continuous symbols to do away with the

amplitude power of the FBMC system.

In [11] tone reservation (TR) PAPR reduction technique is suggested. It takes on a clipping distortion.

The TR technique achieves the clipping noise by utilizing the superimposed arrangement of FBMC system.

In [12], the authors proposed a segmental partial transmit sequence (S-PTS) technique which splits the
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The initial version of this paper in Russian is published in the journal “Izvestiya Vysshikh Uchebnykh

Zavedenii. Radioelektronika,” ISSN 2307-6011 (Online), ISSN 0021-3470 (Print) on the link

http://radio.kpi.ua/article/view/S0021347019100029 with DOI: 10.20535/S0021347019100029.
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