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Abstract: Orthogonal Frequency Division Multiplexing (OFDM) is one of
the most advanced technologies for high speed data access in mobile
communication. It’s significantly increases the capacity, data-rate etc. but
one of its disadvantage is high Peak Average Power Ratio (PAPR) which
reduce the performance of transmitter amplifier. In this study, PAPR is
reduced by using a clipping and filtering technique for different modulation
schemes like Binary Phase Shift Keying (BPSK), Quadrature Phase Shift
Keying (QPSK), Quadrature Amplitude Modulation (QAM-64) and Phase
Shift Keying (PSK-64). Result shows that PAPR is significantly reduced as
compared to conventional Clipping and Filtering Technique.
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Introduction

OFDM System has achieved a lot of attention among
different modulation techniques because of its robustness
nature to inter symbol interference. A large number of
sub-channel results in Crest Factor which creates in-
efficiency in transmitter amplifier. A lot of techniques
have been proposed in the past (Kumar and Gupta,
2015a; 2015b). However, the simple way to reduce the
PAPR is by clipping the high amplitude peaks that
creates the spikes at the output. Some techniques clip the
signal at the output of IFFT and some other techniques
used a filter to reduced the out-band power but the
design of filter and its computational is complex and

Cumulative Distribution Function (CCDF)

expensive. Clipping and filtering produce a splattering
and introduce a noise in the signal. However the
degradation of efficiency in the system can be overcome
by using an A/D (Analog to Digital) and D/A (Digital to

Analog) quantizer (Kumar and Gupta, 2015c;
Zolghadrasli and Ghamat, 2008). This technique
efficiently removed the unwanted component of

expanded spectrum, it reduces the out-band power
radiation and also reduce the PAPR without the spectrum
expansion. However some of its disadvantages are, it
results in peak growth and its iterative signals takes a
long time and it will also increase the complexity at the
receiver side. The Block diagram of Clipping and
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Fig. 1. Block diagram of clipping and filtering

Table 1. System model

BPSK QPSK

QAM PSK

Enter the M-ary value: 4
Enter the length of FFT: 2048
Enter the number

of input symbols: 2000
Oversampling: 2

Enter the M-ary value: 2
Enter the length of FFT: 2048
Enter the number

of input symbols: 2000
Oversampling: 2

Enter the M-ary value: 64
Enter the length of FFT: 2048
Enter the number

of input symbols: 2000
Oversampling: 2

Enter the M-ary value: 64
Enter the length of FFT: 2048
Enter the number

of input symbols: 2000
Oversampling: 2
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System Model

In our design, we have considered a input symbols of
2000, the length of FFT is 2042 and the oversampling is
done at the rate of 2. The PAPR reduction is done for
BPSK, QPSK, QAM-64 and PSK-64. The data are
passed through the IFFT mode. The System model is
illustrated is the following Table 1.

Simulated Results

The simulated Graph is drawn between CCDF and
SNR. It is seen that PAPR reduction is calculated for

u Figure 4

BPSK, QPSK, PSK and QAM. It is also observed PAPR
is reduced by using clipping and Filtering technique. The
simulation Graph is repeated for modulation schemes
such as BPSK, QPSK, 64-QAM and 64-PSK which are
shown below. As shown in Fig. 2, the original PAPR of
OFDM system was 16 dB but was reduced to 9.1 dB for
BPSK. Figure 3, reduces the PAPR of OFDM system
from 16 dB to 9.4 dB for QPSK. Figure 4 also shows the
reduction PAPR of OFDM system from 16 dB but was
reduced to 9.2 dB for QAM-64. Similarly, as shown in
Fig. 5, the original PAPR of OFDM system was 16 dB
but was reduced to 9.3 dB for PSK-64.
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Fig. 2. PAPR reduction of OFDM using BPSK
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Fig. 3. PAPR reduction of OFDM using QPSK
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Fig. 4. PAPR reduction of OFDM using QAM-64
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Fig. 5. PAPR reduction of OFDM using PSK-64

Table 2. Comparison of PAPR by using clipping and filtering technique

Modulation

technique Original Clipping and
PAPR signal PAPR filtering
BPSK 16 9.1

QPSK 16 9.4

64 QAM 16 9.2

64 PSK 16 9.3
Conclusion

There are many techniques that reduce the PAPR
which has been proposed all of which have the potential
to provide substantial reduction in PAPR at the cost of
loss in data rate, transmit signal power increase, BER
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increase and computational complexity increase and so
on. Here PAPR reduction based on Clipping and
Filtering is done and following analyses is done which is
given in below Table 2.
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