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Abstract: Communication system is considered to be 
efficient if it uses defined frequency range for transmitting 
huge amount of data.  OFDM is a technique of digital 
communication that is employed for encoding digital data on 
multiple carrier frequencies. The technique of OFDM is 
considered over other techniques because it exploits the 
frequency spectrum effectively. Other advantages of OFDM 
technique are its robustness and efficiency against multipath 
fading channel. Because of the presence of numbers of sub 
carriers and the guard band in OFDM systems, the ISI effect 
and noise on the channel are lessened. The only drawback of 
this multicarrier transmission system is the PAPR effect that 
causes power inefficiency. This paper presents an efficient 
technique for PAPR reduction even in the presence of large 
number of sub carriers. 

Keywords:  Peak to average power ratio (PAPR) effect; 
orthogonal frequency division multiplexing (OFDM);Inter 
symbol interference( ISI),Digital communicatition 

1. INTRODUCTION 

Communication mdiums have evolved with the passage of 
time. Wireless communication has introduced an upsurge in 
the communication technology and has changed the lifestyle 
of people. The most extreme need of wireless 
communication system today is high speed and reliability. To 
achieve high speed, high data rate is required but it reduces 
the symbol rate. Multipath effect of wireless channel and the 
complexity of receiver are reasons behind limited data rates 
of the conventional single carrier modulation techniques. 
The most advantageous technique for achieving high rate of 
data transmission is OFDM. OFDM stands for Orthogonal 
Frequency Division Multiplexing which is a multi carrier 
transmission scheme in which data transmission is done 
through closely spaced orthogonal sub carriers. Parallel bits 
of data are transmitted through these sub-carriers. Some 
modulation technique like QPSK is used for sub-carrier 
modulation to maintain total data rates. The principle on 
which OFDM system works is splitting high-rate data 
streams to lower rate data streams so that transmission can 
be done on number of sub-carriers. OFDM is a modulation 
and multiplexing technology, and is the basis of many 
telecommunication fields. The advantages of the OFDM 
system are: 

1. Effectively defy multipath fading channel 

2. Improves bandwidth efficiency 
3. Improves system capacity 
4. Immune to impulse interferences 
5. Improves spectral efficiency 
6. Flexible and easy equalization 
7. Reduces ISI and noise  

  
The only drawback of  this multicarrier transmission system 
is the PAPR effect that causes power inefficiency. PAPR is the 
effect of coherent addition of multiple sub-carrier 
amplitudes & phases from the OFDM system. The efficiency 
of the OFDM system is reduced due to PAPR effect because it 
limits the range of linear operation of RF power amplifier in 
transmitter. To avoid distortions caused in the signal, peaks 
should be shown in the linear region only and for that there 
is a need of large linear region for the operation of RF power 
amplifiers. For this, numbers of PAPR reduction techniques 
have been developed. In this paper we will discuss various 
PAPR reduction techniques.  

PAPR of any signal can be measured using the formula 
depicted below: 

PAPR(x) = max│x(t)│^2/ E[│x(t)│^2]  

Where E [.] depicts Expectation operator 

2. REALATED WORK 
 

 Arvind Chakrapani,V.Palanisamy, “A Novel Clipping 
and  Filtering Algorithm Based on Noise Cancellation 
for PAPR Reduction in OFDM Systems” Iterative 

clipping and filtering is an effectivetechnique to attain peak-

to-average power ratio (PAPR)reduction in orthogonal 

frequency division multiplexing(OFDM) systems, however 

needs varied iterations to attenuate.the peak regrowth 

downside. during this paper, a unique clipping and filtering 

(CF) algorithm supported clipping noise cancellation 

methodology is planned that wants only 1 iteration to 

attenuate PAPR and additionally mitigates the results of in-

band and out of band distortion.  This methodology needs 3 

quick fourier rework(FFT)/inverse quick fourier transform 

IFFT operations whereas the traditional CFmethod needs 

(2K?1) FFT/IFFT  operations, wherever K refers to the 

amount of iterations. The simulation result shows that the 

QPSK modulated OFDM signal with one,024 sub-carriers 

achieves a PAPR reduction of six decibel within the 
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additive white mathematician noise channel with 

optimumbit error rate performance at the receiver. 

 Reshma Elizabeth Regi, Haris P.A, April 2014, 
“Performance of PAPR Reduction in OFDM System 
with advanced Hadamard Sequence using SLM and 
Clipping” during this paper Orthogonal Frequency 
Division Multiplexing(OFDM) is an economical 
methodology of information transmission for prime 
speed communication systems. However, the most 
downside of OFDM system is that, it exhibits high Peak 
to Average Power magnitude relation (PAPR) of the 
transmitted signals. OFDM include sizable amount of 
freelance subcarriers, as a results of that the amplitude 
of such a sign will have high peak values. the chosen 
Mapping (SLM) technique is one in every of the 
promising PAPR reduction techniques for OFDM. this 
method but will increase the process and phase search 
complexness and PAPR reduction performance is 
essentially addicted to the choice of random section 
sequences. during this paper, a brand new SLM 
methodology that rotates the section of input data when 
IFFT by victimization matrices generated from advanced 
Hadamard code is projected. when section rotation, 
clipping technique is employed to more cut back the 
PAPR. From simulation results, we will realize that the 
projected methodology has lower PAPR than typical 
SLM combined with clipping technique.  
 

 Gurtej Singh Toor, Harjinder Singh, Amandeep singh 
Bhandari (2014), “ Review papee on PAPR reduction 
techniques in OFDM system’’: during this paper 
wireless communication is usually used thought for 
information transmission and OFDM system is most 
engaging for (4G) communication. as a result of it's 
many blessings like like high spectral potency, lustiness 
to channel weakening, immunity to impulse 
interference, capability to handle terribly robust echoes 
and fewer non-linear distortion. the only downside of 
OFDM system is its high peak-to-average-power 
magnitude relation (PAPR). during this paper, varied 
PAPR reduction techniques ar analyzed and results are 
compared to that is best for PAPR reduction. From 
review we discover that SLM is best for PAPR reduction 
once numbers of carriers are massive with higher BER 
performance. 

 Peyali Choudhury, Achala Deshmukh, Feb. 2013, 
“Comparison and analysis of PAPR reduction 
techniques in OFDM” during this paper during this 
paper, totally different techniques for reducing Peak To 
Average Power magnitude relation (PAPR) is 
mentioned. The performance of Associate in Nursing 
orthogonal frequency division multiplexing (OFDM) 
system is degraded if the peak-to average power 
magnitude relation (PAPR) is high. Associate in Nursing 
OFDM system dynamic vary is usually two or fourfold 
larger than one carrier system increasing price of the 
dynamic vary can result in an raised price, power 

consumption of transmitter amplifier and additionally 
result in high peak to average power magnitude relation 
(PAPR). oftentimesen|this can be} one oft he major 
drawbacks of OFDM system. a significant drawback of 
huge PAPR presents once energy-inefficient nonlinear 
power amplifiers ar used. many techniques are 
projected to cut back PAPR in OFDM system, out of that 
few are selective mapping (SLM), tone reservation and 
partial transmit sequence. SLM methodology may well 
be accustomed cut back PAPR, however, it causes the 
BER degradation and will increase process complexness. 
the great improvement in PAPR given by this techniques 
permits the reduction of the complexness and value of 
the transmitter considerably. 

 
 Shilpa Bavi, Sudhirkumar Dhotre February 2015, 

“PAPR Reduction in OFDM System using Clipping 
and Filtering Method” In recent years, there's 
ascension in multimedia system based mostly 
applications, that need technologies that support high 
speed information transmission. to attain this goal, 
orthogonal frequency division multiplexing (OFDM) is 
wide used. OFDM uses orthogonal subcarriers and 
conjointly uses out there bandwidth expeditiously. but 
as variety of subcarriers in OFDM will increase, the peak 
to average power magnitude relation or ratio (PAPR) 
will increase. This high PAPR causes vital distortions 
once responded to non-linear electronic equipment. to 
cut back PAPR,a number of promising techniques are 
planned &amp;implemented. during this paper, clipping 
&amp; filtering methodology of PAPR reduction is 
evaluated. it's found that clipping &amp; filtering 
technique provides vital improvement in PAPR 
reduction with slight increase in BER 

 
 Maan Singh, Vijay Kumar, Jan 2013, “Signal 

Scrambling Techniques for PAPR Reduction in OFDM 
Systems” during this paper In recent years, the 
communication trade has started specializing in fourth 
generation (4G) mobile communication systems. it's 
expected that 4G can offer a comprehensive and secure 
ip resolution wherever voice, data, and transmission are 
often offered to users at “anytime, anywhere” with 
higher data rates than previous generations. to enhance 
spectrum potency and attain as high as 100Mbps 
wireless transmission rate, 4G needs a lot of advanced 
communication techniques to use. Multiple input 
multiple output (MIMO) and orthogonal frequency 
division multiplexing (OFDM) have, therefore, been 
adopted thanks to their superior performance. However, 
OFDM has few disadvantages; with the key one is high 
magnitude relation of peak power of signal to average 
power is named peak-to-average power ratio; 
abbreviated as PAPR. it's most well-liked to possess a 
minimum PAPR, because it can enable the next average 
power to be transmitted for a hard and fast peak power; 
and so, up the signal to noise magnitude relation at the 
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receiver. Therefore, this paper investigates 2 signal 
scrambling techniques, namely, designated mapping 
(SLM) and partial transmit sequence (PTS) for the aim of 
reducing PAPR. From the analysis, it's inferred that PTS 
methodology provides a more robust PAPR reduction 
performance compared to SLM methodology. However, 
the transmitter and receiver complexness is incredibly 
high. so in sensible applications, a exchange must be 
created between smart performance and auxiliary info. 
it's additionally found that SLM rule is a lot of 
appropriate if system will tolerate a lot of redundant 
information; otherwise, PTS rule is a lot of acceptable 
once complexness becomes the primary considering 
issue. 

 
 V.B.Malode, B.P.Patil, July 2012, “Performance of 

Linear Block Coded OFDM system in BER and PAPR 
underneath totally different channels” Orthogonal 
Frequency Division Multiplexing (OFDM) plays a 
outstanding role in wireless communication technology 
as multicarrier transmission scheme. The IEEE 802.11a 
customary uses coded OFDM scheme. This paper is to 
guage the performance of Coded OFDM system in 
numerous channels. Linear Block Code (LBC) with 
Extended acting is employed to examine the advance of 
the system performance in BER (bit error rate). The 
results are obtained for various channels Like Additive 
White Gaussian Noise (AWGN), physicist and Rician. The 
DQPSK modulation is employed for scheme ar 
comparison purpose. The Differential detection 
technique is employed to avoid the requirement of a 
posh effort method. PAPR for QPSK and DQPSK with 
typical and SLM is computed for the comparison 
purpose 

 

 Pawan Sharma, Seema Verma, November 2010, 
“Performance Analysis of Peak-to-Average Power 
magnitude relation Reduction Techniques for 
Wireless Communication victimization OFDM 
Signals” Orthogonal Frequency Division Multiplexing 
(OFDM) has-been presently underneath intense analysis 
for broadband wireless transmission thanks to its 
hardiness against multipath weakening. but OFDM 
signals have a drag with high Peak-to-Average power 
magnitude relation (PAPR) and so, an influence 
electronic equipment should be rigorously 
manufactured to possess a linear input-output 
characteristic or to possess an outsized input power 
back-off. during this paper, a number of the necessary 
PAPR reduction techniques that are compared 
supported process complexness, bandwidth growth, 
spectral spillage and performance. 
 

3. PROBLEM FORMULATION 

Many methods and techniques advances towards to reduce 
the PAPR of OFDM signals. as an example, selective mapping 

or transformation might statistically scale back the PAPR 
with a comparatively easy implementation value. though 
these schemes might provide hefty reduction of the PAPR, a 
rigorous optimisation of reduction method becomes 
computationally difficult for the system with an oversized 
variety of subcarriers. Systematic committal to writing 
techniques could also be engaging since they'll 
deterministically sure the PAPR with very little process 
value at the transmitter, however planning the low PAPR 
codes whereas maintaining an affordable coding rate 
becomes quite troublesome because the variety of 
subcarriers will increase. most likely simplest for the PAPR 
reduction is digital clipping and filtering of the OFDM signal.  

The problem emerges, nevertheless, that low- pass filtering 
the clipped OFDM signal samples leads to hefty regrowth of 
peak power additionally to a definite quantity of degradation 
in bit-error performance. In clipping technique, larger peak 
of OFDM signal than some threshold are purposly clipped off 

4. METHODOLOGY 

The PAPR has to be reduced for the economical operating of 
an OFDM system. The PAPR is reduced employing a hybrid 
technique of clipping and filtering and PTS. These 3 varieties 
once combined effectively cut back PAPR of the system and 
helps get higher results. The methodology of the system is 
represented below: 

 

 

                                    

 

 

 

 

 

 

 

 

 

 

 

Fig-1: Flow diagram of methodology of reduction of PAPR 

 

Generate a signal which carries the information 

Perform the modulation on the generated signal 

Now perform the padding on the modulated signal 

 

Apply IFFT on the padded signal 

Apply partial  transmit sequence (PTS) to Reduce 

the noise  effect on the  signal 

Now clipping of the signal is done 

Clipped signal is filtered and original information 

signal is obtained. 

By applying this method PAPR effect is reduced 
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5. OBJECTIVE 

1. to investigate the impact of PAPR reduction on the 

OFDM systems. 

2. To implement the presently used techniques to scale 

back PAPR in OFDM systems then get the results. 

3. To implement the projected technique for reducing the 

PAPR in OFDM systems then analyzing the results. 

4.  Comparative analysis of the results of reduced PAPR on 

the OFDM systems using the standard technique and 

therefore the projected technique. 

5. Drawing graphs of the comparative analysis of each the 

applied techniques 

 

6. CONCLUSION 

Till date numbers of techniques are introduced to scale back 
the impact of PAPR on the OFDM systems. The projected 
technique has established to be higher than the traditional 
techniques to an explicit extent as a result of it appreciable 
shrink the influence of PAPR on the OFDM systems and 
hence the performance of the OFDM systems improved. The 
projected technique used the traditional techniques along 
side a brand new technique that inflated the potency of the 
OFDM systems. The comparison analysis of the traditional 
technique and therefore the projected technique established 
that the higher results ar obtained victimization the 
projected technique 
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