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Abstract—OFDM based communication system 

can be used more commonly and effectively in the 

advance application under 4G and 5G 

communication. This paper present OFDM 

communication System and have undertaken 

various methods to reduce the PAPR in the 

communication system. Signals were initially sent 

in the analog form now days in the digital form. 

For better transmission, single carrier waves are 

replaced by multi carriers system like CDMA and 

OFDM. In the OFDM system, orthogonally placed 

sub carriers are used to send the data from the 

transmitter to the receiver. The large PAPR of 

these signal have some undesirable effects on the 

system. Orthogonal Frequency Division 

Multiplexing (OFDM) has recently modulation 

technique for high speed communication systems as 

it reduces inter symbol interference ISI and offers 

high spectral efficiency. But it has a having 

drawback of high Peak to Average Power Ratio 

(PAPR) due to multiple subcarriers which makes it 

sensitive to non linear effects.  

Keywords—PAPR, OFDM, CDMA, 4G, 5G, 

Communication.        

I.  INTRODUCTION  

In telecommunications, orthogonal frequency-
division multiplexing (OFDM) is a type of digital 
transmission and a method of encoding digital data on 
multiple carrier frequencies. OFDM has developed 
into a popular scheme for wideband digital 
communication, used in applications such as digital 
television and audio broadcasting, DSL internet 
access, wireless networks, power line networks, and 
4G/5G mobile communications.[1] 

OFDM is a frequency-division multiplexing (FDM) 
scheme that was introduced by Robert W. Chang of 
Bell Labs in 1966. In OFDM, multiple closely spaced 
orthogonal subcarrier signals with overlapping spectra 
are transmitted to carry data in parallel.[5] 
Demodulation is based on fast Fourier transform 

algorithms. OFDM was improved by Weinstein and 
Ebert in 1971 with the introduction of a guard interval, 
providing better orthogonality in transmission 
channels affected by multipath propagation.[6] Each 
subcarrier (signal) is modulated with a conventional 
modulation scheme (such as quadrature amplitude 
modulation or phase-shift keying) at a low symbol 
rate. This maintains total data rates similar to 
conventional single-carrier modulation schemes in the 
same bandwidth.[7] 

The main advantage of OFDM over single-carrier 
schemes is its ability to cope with severe channel 
conditions (for example, attenuation of high 
frequencies in a long copper wire, narrowband 
interference and frequency-selective fading due to 
multipath) without the need for complex equalization 
filters. Channel equalization is simplified because 
OFDM may be viewed as using many slowly 
modulated narrowband signals rather than one rapidly 
modulated wideband signal. The low symbol rate 
makes the use of a guard interval between symbols 
affordable, making it possible to eliminate intersymbol 
interference (ISI) and use echoes and time-spreading 
(in analog television visible as ghosting and blurring, 
respectively) to achieve a diversity gain, i.e. a signal-
to-noise ratio improvement. This mechanism also 
facilitates the design of single frequency networks 
(SFNs) where several adjacent transmitters send the 
same signal simultaneously at the same frequency, as 
the signals from multiple distant transmitters may be 
re-combined constructively, sparing interference of a 
traditional single-carrier system.         

The peak-to-average power ratio (PAPR) is the 
peak amplitude squared (giving the peak power) 
divided by the RMS value squared (giving the average 
power). It is the square of the crest factor. 

When expressed in decibels, crest factor and PAPR 
are equivalent, due to the way decibels are calculated 
for power ratios vs amplitude ratios. 

Crest factor and PAPR are therefore dimensionless 
quantities. While the crest factor is defined as a 
positive real number, in commercial products it is also 
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commonly stated as the ratio of two whole numbers, 
e.g., 2:1. The PAPR is most used in signal processing 
applications. As it is a power ratio, it is normally 
expressed in decibels (dB). The crest factor of the test 
signal is a fairly important issue in loudspeaker testing 
standards; in this context it is usually expressed in dB. 

II. LITERATURE SURVEY 

In 2002, Hideki Ochiai, and Hideki Imai defined the 

performance of the band constrained OFDM indicators 

clipped through an envelope limiter with and without 

oversampling in phrases of the peak strength re-growth 

and degradation of the channel capability.  The 

clipping is finished on the baseband OFDM signals 

with and without oversampling, followed by the ideal 

low-bypass filter. It has been shown that the Nyquist-

fee clipping suffers a good deal higher peak power re-

growth compared to the clipping  with  oversampling. 

Consequently, the results suggest that for green 

discount of the peak energy, the OFDM  need to be 

oversampled earlier than clipping. 

In 2005, Tao Jiang, Yang Yang, Yong-Hua music 

proposed and evaluated a new nonlinear companding 

technique known as ‘exponential companding’ which  

can  regulate  the  amplitudes of both huge and small 

input alerts, at the same time as preserve the common 

electricity unchanged with the aid of properly deciding 

on rework parameters, with a view to make the output 

signals have a uniform distribution. Non-linear 

companding remodel is an effective technique in 

decreasing the PAPR of OFDM signals. Further, the 

schemes based on companding technique have low 

implementation complexity and no constraint on 

modulation format and sub-provider length. 

In 2005, A. D. S. Jayalath,and C. Tellambura, could in 

possibility design a most likelihood (ML) type casted 

receiver for getting needed signal  statistics.  These 

decoders recover received COFDM in additive white 

Gaussian noise (AWGN), fading, and the presence of 

nonlinear amplifiers. They proposed SLM and PTS 

structures neither lose throughput due to facet 

information nor degrade bit errors price (BER) 

because of mistakes in aspect records. 

In 2007, Houshou Chen and Hsinying Liang proposed 

a changed SLM set of rules through decomposing a 

cyclic code into an instantaneous sum of a correction 

subcode for encoding  facts bits and a scrambling 

subcode for encoding PAPR manage bits. Therefore,  

can be use  any of the decoding method of cyclic codes 

and the modified algorithm gives blunders correction 

and PAPR manage concurrently gives errors 

correction and PAPR manage concurrently. They 

supplied OFDM-BPSK technique may be extended to 

a M-QAM OFDM machine by combining block coded 

modulation (BCM) codes with SLM technique, 

wherein they use the BCM approach to construct an 

OFDM code with mistakes correction capability after 

which use the SLM set of rules to improve the PAPR 

records. 

 In 2008, Marc Deumal, Ali Behravan, Thomas 

Eriksson and Joan LluisPijoan supplied a quantitative 

findings of various sources of phase generated PAPR s  

in the frame gadget while   a clip realize that the 

bigger the IBO can often lower in case noise can be. as 

a result, in widespread, for small constellation sizes 

and excessive IBO it is extra essential to preserve a 

high strength efficiency, while for massive 

constellation sizes and coffee  IBO  PAPR- reduction 

is greater crucial. This idiomatic view when imposing 

PAPR-discount to guarantee that the BER overall 

performance of the system isn't always degraded. 

In 2009, Ui-Kun Kwon, Dongsik Kim, and Gi-Hong 

Im proposed cutting crevices and along  the peak 

falling line for the clipping out and the filtering  have 

been iteratively recovered  on  the receiver. eventually, 

offered that accurate channel estimation of the clipped 

OFDM structures can be achieved with a sequence, 

which has constant amplitude in each frequency  and 

time domain. They proposed a brand new space 

frequency block code (SFBC) transmitter for clipped 

OFDM, which has about 1/2 the computational 

complexity of traditional SFBC- OFDM and can also 

be applied to non-clipped OFDM. 

In 2010, Abolfazl Ghassemi and T. Aaron Gulliver 

taken into consideration partial transmit collection 

(PTS) in OFDM structures. One of the predominant 

drawbacks of PTS shows often a difficult complexity 

to solve for phases and in a couple of transforms. The 

development of  the OFDM symbols became taken 

into consideration based at the inputs to every FFT 

level. This enables to compose PTS subblocks over the 

inputs to every degree, and derive their periodic 

autocorrelation function (ACF). The ACF changed 

into used to increase a brand new PTS subblocking 

technique the usage of mistakes-correcting codes 

(ECCs). This technique minimizes the variety of 
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repeated subcarriers inside a subblock and offers 

higher PAPR reduction than pseudo-random or m-

series subblocking. 

In 2011, Y.C. Wang and Z.Luo proposed a convex 

optimization method to dynamically alter the filter out 

reaction in an ICF system. The ensuing optimized ICF 

scheme can be used to lessen the PAPR of OFDM 

symbols. The three key blessings of the proposed 

technique: the quantity of iterations required to reach a 

given PAPR degree is substantially reduced, the 

processed OFDM symbols have much less distortion 

and better out-of-band radiation. 

In 2013, Chang Eon Shin, Kyung Soo Rim and 

Youngok Kim proposed to lessen the PAPR without 

facts distortion in removing the burden on the receiver 

facet in the mathematical view. To reduce the peak of 

the OFDM signal, a band restricted signal ϕ, which 

isn't always 0 at the set 〖 (2πfk) 〗 _(k=zero)^(N-1) is 

delivered, and we shape weight ϕα=ϕ+α/ logN for a 

suitable wonderful steady α. They considered a 

weighted discrete statistics to  shape  a weighted 

OFDM signal, which is described at the identical time 

interval as the  authentic OFDM signal, before the 

HPA, in which weights are imposed by means of the 

usage of signal ϕα. it's far proven that the PAPR 

conceived by the noti0on harboured in memory of data 

streams by weights is advanced as compared with the 

C&F approach.  

III. REDUCTION TECHNIQUES 

 

In order to reduce the high PAPR value in optical 

OFDM systems, various techniques have been 

proposed in literature. Some of the important 

techniques are signal clipping, companding, SLM, 

PTS, nonlinear sliding norm transforms etc. 

 

A. Signal Clipping 

Amplitude clipping is a simple technique to reduce the 

PAPR of OFDM signal. A predefined value of the 

amplitude is used to limit the peak value of the input 

signal. Signal having values higher than this threshold 

value are clipped to the threshold value as follows. 

F(x) = {A when x >A, Awhen 0 ≤ x <A } 

 

The main problem in this case is that the amplitude 

clipping introduces undesired clipping noise 

 

B. Companding based signal distortion 

The companding technique is a pre-distortion process 

in which the amplitude of the small signal is enlarged 

while the large signal remains almost the same. Using 

this method signal amplitude is re-distributed after 

transformation which results in reduced PAPR. Also, 

the gain of PAPR reduction and noise enhancement 

are increased as μ is increased. Hence there is increase 

in noise due to companding for a constant value of 

signal-to-noise ratio. It is important to choose values 

of companding parameters to avoid significant noise. 

 

C. Selected mapping (SLM) for PAPR reduction 
In selected mapping method, M independent data 

blocks  m=[  ,0,  ,1,…,  , −1]T,  =1,2,…,  
represent the same information are obtained by 
multiplying the original sequence with M 
uncorrelated sequence  m. These are then 
forwarded into IFFT operation simultaneously. And 
then the PAPR is calculated for each vector 
separately. The sequence with the smallest PAPR is 
selected for final transmission. The receiver is 
required to have information about selected phase 
vector sequence and ensure that the vector sequence 
is received correctly. This can degrade the spectral 
efficiency of the system. 

 
Figure 1: The Block Diagram of Selected Mapping 

Technique 
 

D. Partial transmit sequence (PTS) 
 

In this method, the original OFDM sequence is 
divided into several sub-sequences and each sub-
sequence is multiplied by different weights until 
an optimum value is chosen. 
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Figure 2: Block diagram of PTS technique for PAPR 

reduction 

IV. CONCLUSION 

OFDM is a promising technique for very high 
speed communication systems as it offers spectral 
efficiency and reduces inter symbol interference. But 
OFDM has inherent drawback of high PAPR due to a 
large number of subcarriers .Various methods have 
been proposed for reduction of PAPR of OFDM 
signal. The simplest method is clipping but it 
introduces noise for large clipping ratio. PTS and SLM 
give good performance but require extra information 
for reception. Modified SNT do not need any side 
information but PAPR reduction needs to be enhanced. 
In future we improve BER(Bit Error Rate) and proven 
that PTS is better than SLM technique so that System 
exhibits good performance in terms of BER using 
PAPR reduction technique. 
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