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Abstract:

PAPR is considered as the fundamental problem in
OFDM. The increase in PAPR signal can result into a
non-uniform output even though the input is uniform, so
it degrades the quality of the signal. Moreover, the large
peaks cause saturation in the power amplifiers, thus it is
desirable to reduce the PAPR in the signal. Therefore,
the paper focused on proposing a new technique that is
using PTS and Clipping technique altogether. The
proposed work considered double threshold value in
order to clip upper and lower data simultaneously.
Furthermore, traditional PTS technique is combined
with the DCT to improve the quality of the signal. The
experimental analysis has performed using different
techniques which concludes that the proposed technique
outperforms the other and is capable of reducing the
PAPR in the signal.

Keywords—OFDM, PAPR, PTS, DCT, Clipping, Lower
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I. INTRODUCTION

OFDM is one of the many multicarrier modulation
techniques, which provides high spectral efficiency, low
implementation complexity, less vulnerability to echoes
and non linear distortion. Due to these advantages of the
OFDM system, it is wvastly wused in various
communication systems [1]. But the major problem one
faces while implementing this system is the high peak —
to — average power ratio of this system. A large PAPR
increases the complexity of the analog — to — digital and
digital — to — analog converter and reduces the
efficiency of the radio frequency (RF) power
amplifier . Regulatory and application constraints can
be implemented to reduce the peak transmitted power
which in turn reduces the range of multi carrier
transmission. This leads to the prevention of spectral
growth and the transmitter power amplifier is no longer
confined to linear region in which it should operate
[2][3]. This has a harmful effect on the battery lifetime.
Thus in communication system, it is observed that all
the potential benefits of multi carrier transmission can
be

Available online: https://edupediapublications.org/journals/index.php/lJR/

outweighed by a high PAPR value .Implementing this
system is the high peak — to — average power ratio of
this system. A large PAPR increases the complexity of
digital to analog converter (DAC) and reduces the
efficiency of the radio frequency (RF) power amplifier.
OFDM signal exhibits a very high PAPR, which is due
to the summation of sin waves and non-constant
envelope. Therefore, RF power amplifiers have to be
operated in a very large linear region. Otherwise, the
signal peaks get into non-linear region causing signal
distortion [4]. This signal distortion introduces inter
modulation among the subcarriers and out-of-band
radiation. PAPR is a very important situation in the
communication system because it has big effects on the
transmitted signal. Low PAPR makes the transmit power
amplifier works efficiently, on the other hand, the high
PAPR makes the signal peaks move into the non-linear
region of the RF power amplifier which reduces the
efficiency of the RF power amplifier.

In addition, high PAPR requires a high-resolution DAC
at the transmitter, high-resolution analog to digital
converter (ADC) at the receiver. Any non-linearity in
the signal will cause distortion such as inter-carrier
Interference (ICI) and inter symbol interference (ISI)
[5]. The Cumulative Distribution Function (CDF) is
used to measure the efficiency of any PAPR reduction
technique. Normally, the Complementary CDF (CCDF)
is used instead of CDF, which helps us to measure the
probability that the PAPR of a certain data block
exceeds the given threshold. By implementing the
Central Limit Theorem for a multicarrier signal with a
large number of sub-carriers, the real and imaginary part
of the time domain signals have a mean of zero and a
variance of 0.5 and thus follow a Gaussian distribution.
So Rayleigh distribution is followed for the amplitude of
the multicarrier signal, where as a central chi-square
distribution with two degrees of freedom is followed for
the power distribution of the system [6].

The Peak to Average Power Ratio (PAPR) is currently
viewed as an important implementation issue in
communication systems. Specifically, for wireless
cellular systems the price of the mobile unit is required
to remain low. This means that a limited PAPR can be
supported. Orthogonal Frequency Division Multiplexing
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(OFDM) and Single Carrier (SC) are the prominent
candidates for the next generation of wireless
communications physical layer standards [7]. PAPR was
considered extensively for OFDM and much attention
was given to the issue by academy and industry. PAPR
as a function of bandwidth efficiency for OFDM and SC
modulation techniques is considered. It is shown that
high PAPR for both types of modulation technique
appears as a result of high bandwidth efficiency
demand, regardless of the modulation technique used.
This property is not unique to OFDM [8].

There are a number of techniques to deal with the
problem of PAPR. Some of them are “amplitude
clipping”, “clipping and filtering”, “coding”, “partial
transmit sequence (PTS)”, “selected mapping (SLM)”
and “interleaving”. These techniques achieve PAPR
reduction at the expense of transmit signal power
increase, bit error rate (BER) increase, data rate loss,
computational complexity increase, and so on [9].
Presence of large number of independently modulated
sub-carriers in an OFDM system due to which the peak
value of the system can be very high as compared to the
average of the whole system. This ratio of the peak to
average power value is termed as Peak-to-Average
Power Ratio. Coherent addition of N signals of same
phase produces a peak which is N times the average
signal.

The major disadvantages of a high PAPR are-
1. Increased complexity in the analog to
digital and digital to analog converter.
2. Reduction is efficiency of RF
amplifiers.

1. BACKGROUND

In OFDM modulation, the high peak-to-average power
ratio (PAPR) of transmitted signal because of the
superposition of many subcarriers is one of the major
problems. Due to the rise of PAPR in the signal the
quality of the signal is degraded, also the complexity is
increased in the analog to digital and digital to analog
converter. So there is a need to reduce the effect of
PAPR.Many techniques have been suggested for PAPR
reduction, with different levels of success and
complexity.Techniques like filtration, PTS etc were
proposed but these techniques achieve PAPR reduction
at the expense of transmit signal power increase, bit
error rate (BER) increase, data rate loss, computational
complexity increase, and so on. So there is need to
proposed some other techniques that can reduce PAPR
to a great extent, by studying previous PAPR reduction
techniques, a new technique is proposed in this paper.

From the literature survey, it has studied that use of PTS
in the traditional methods for reduction of PAPR does
not provide better and recommended results. Due to
which it should be replaced with the quality oriented
technique to improve the results. In the conventional

methods, single threshold value is used on which basis
data clipping has done. But it suffers from the problem
of upper part clipping as only single threshold value is
used. Consequently, in order to remove these issues
from the conventional methods, new methods are
proposed.

I1l. PROPOSED WORK

As in the problem formulation, it concludes that single
threshold value cannot clip upper and lower data
simultaneously. Due to which double threshold value is
used in the proposed work to clip both parts of the data.
Secondly, PTS individually cannot degrade the PAPR
value of the data so it has combined with the DCT
technique as it has found a better after analysis the
literature survey. As a result, proposed method can
resolve the issues found in the conventional methods.

V. METHODOLOGY

PAPR is the major problem in OFDM technique,so there

is need to reduce the PAPR in order to get better quality

signal.Many techniques have been applied earlier to
reduce its effect and steps of one technique are given
below, in order to minimize the effect of PAPR.

1. Firstly generate a signal that carries information,
which is to be sent to the receiver without any
distortion.

2. After the generation of the information signal, apply
the modulation technique, so that the signal is
transmitted with less distortion.

3. Convert the serial signal into a parallel signal and
forwards it to further block.

4. Perform Inverse Fast Fourier Transform on the
parallel signal.

5.  Now evaluate the lower and upper threshold value
of the signal in order to perform clipping further.

6. Once the valuation of the lower and upper threshold
has done, perform clipping to reduce the effect of
PAPR over the signal.

7. Perform PTS reduction technique over the clipped
signal.

8. Finally the calculation of the PAPR is done. The
signal with lessen PAPR is obtained.

The methodology for the proposed work has shown in
the below block diagram. The block diagram illustrates
the steps which are stated above and implemented in a
order. After producing step by step methodology, results
are acquired shown in next section.
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Generate an information signal

\ 4

Now apply the modulation on the
information signal

A
Perform Serial to parallel conversion.

A 4

Apply DCT technique on the signal to
degrade the PAPR value.

Perform Inverse Fast Fourier Transform.

\4
Calculate Upper and Lower threshold value

A 4

Perform clipping operation after the
valuation of upper and lower threshold

A 4

Perform PTS over the signal to reduce the
PTS.

'

Calculate PAPR of the signal

Figure 1. Framework of the proposed work

V. RESULTS AND DISCUSSION

This section explained the results which have acquired
after evaluating the proposed technique over the OFDM
signal. In the proposed work, clipping technique is used
to reduce the PAPR in the signal. For the clipping
purpose, two different threshold values has been used

that provides appropriate results in comparison with the
other techniques.
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Figure 2. PAPR value with no reduction

The figure 2 shows the value of PAPR without apply
any reduction techngiue over the signal. The analysis
has performed over the 128 subcarrier. Without any
application of reduction technique, PAPR has reduced at
10 with respect to Complementary Cumulative
Distribution Function.
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Figure 3. PAPR value with proposed technique

The figure 3 shows the PAPR value of the proposed
technique which has reduced at 6.5. The proposed
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technique is compared with the PTS existing technique.
The reduction of PAPR through the PTS lays at 7.5
whereas using the proposed technique it reduces the
PAPR around 6.5.

128 Subcarrier PAPR value With Proposed Technique
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Figure 4. Comparison of different methods in terms
of PAPR reduction

The figure 4 depicts the comparison between the PSK,
PTS and the proposed technique. In the first PSK, there
is no reduction has applied over the signal which
resultant into less reduction of PAPR. Comparatively,
reduction technique has applied over the PTS and
proposed technique. From the results, it has cleared that
the proposed technique reduces the high amount of
PAPR in the signal.

VI. CONCLUSION AND FUTURE WORK

In the OFDM signal, PAPR is considered as the most
common and vital issue. Due to rise in PAPR in the
signal the output that is received at the receiving end is
in non uniform, though the input is uniform, so it
degrades the quality of the signal, also these large peaks
cause saturation in the power amplifiers, so it is
desirable to reduce the PAPR. Several techniques have
been proposed till now to reduce the impact of PAPR in
the signal but still facing some problems. In this paper,
clipping has used to reduce the impact of the PAPR with
the help of lower and upper threshold value. Moreover,
the PTS and DCT have combined to reduce the effect of
PAPR in the signal effectively as PTS technique alone
cannot reduce the PAPR. The experiments have
performed over the 128 subcarriers. From the result
analysis, it has been declared that before applying any
reduction technique, PAPR has not reduced visibly.
Whereas the proposed technique i.e. PTS-CLP

outperforms the other techniques and reduces the PAPR
around 6.5.

The proposed work has done using the PTS-CLP
technique to reduce the effect of the PAPR in the signal
whereas the existing method can be enhanced in future
by updating the proposed PTS-CLP with an
optimization algorithm for the improved reduction of
PAPR in the signal.
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