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Abstract--Orthogonal  Frequency  Divison  Multiplexing
(OFDM) is a multicarrier modulation technique that divides
the available spectrum into many carriers each one being
modulated by a low data rate scheme. OFDM is similar to
Frequency Divison Multiple Access (FDMA) in that the
multiple user access is achieved by sub-dividing the available
bandwidth into multiple channels, which are then allocated to
usersIn OFDM, using guard band is cyclically extended in
order to avoid inter-carrier interference (ICl). The major
drawback of OFDM signals is high peak to average power
ratio(PAPR). High PAPR signals would require a large range
of dynamic linearity from the analog circuits which usually
results in expensive devices and high power consumption with
lower efficiency.
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I.INTRODUCTION

High PAPR will introduce disadvantages like an @ased
complexity of the A/D and D/A converters and rediice
efficiency of radio frequency (RF) power amplifier.

The number of independent modulated subcarrierthén
OFDM signal leads to the problem for increasing RAP
The high PAPR has nonlinear nature in the traneméthd it
degrades the power efficiency of the system. Tduisefs the
power amplifier to have a large input backoff ambiate
inefficiently in its linear region to avoid interrdolation
products. It is impossible to send high peak amgét
signals to the transmitter without reducing peds.it is
necessary to reduce high peak amplitude of the OFDM
signals before transmitting it over the channel.

Various no of techniques have been proposed tocesthe
PAPR.

In the Block Coding Technique, the basic idea & fnom
the all probable message symbols, which is havamgdeak
power will be chosen as a valid code for transrarssif
there have N subcarriers, they are represented"byit8
using QPSK modulation and thu$ Bessages.

In the Selective Level Mapping (SLM) technique aokeh
set of transmitted signals is generated which psesenting
the same information, and then the signal whichasing
less PAPR is chosen and transmitted.
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In the Partial Transmit Sequence(PTS), the datakblo
subdivided into non-overlapping sub blocks and esab-
block is rotated with a statistically independentation
factor. The rotation factor, which generates theetdomain
data with the lowest peak amplitude,also transuhittethe
receiver as side information.

In the Tone Reservation technique a small set lofauiers
(tones) are reserved for peak signal cancellation.

In the Peak Windowing technique the highest sigealk of
the OFDM signal is multiplied with a window such as
Gaussian shaped, Cosine, Kaiser and Hamming wiridww.
OFDM signal is multiplied with any one of thesewdds,
the final spectrum is a convolution of the origifaFDM
spectrum with the spectrum of multiplied window.

In the Envelope Scaling method the input envelapeséme
subcarriers are scaled before they are sent to.IFFT

The OFDM signals are used in many wireless apjiticat
like WLAN standards(e.g. HIPERLAN-2, IEEE802.11a),
Wireless Metropolitan Area Networks (WMAN), Digital
Video Broadcasting application (DVB), Asymmetricgal
Subscriber Line (ADSL) and Power Line Communicasion

II.OFDM SYSTEM

In an OFDM system, an input data symbol vector
X=[XoX1,.._,
N orthogonal subcarriers to generate a discrete @RDM
signal x(t). It is obtained by performing IFFT onax

() = =TNZEK, N g <t N1 1)

Where N is the number of subcarriers and t is the
discrete time index.

The PAPR of an OFDM signal is defined as the
ratio between the maximum power and the averagespow
The PAPR of the OFDM signal X(t) is given by,

peck _ max[e(x" (1]

PAPR = Pavg - Elx{e)x=(£1]

()

Where Be.is the peak powerRjs the average power of an
OFDM signal, x() indicates to the conjugate operator.
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The OFDM signal data are modulated using a QPSK
modulation technique.QPSK is a digital modulation
technique, in which two bits are modulated at aesdime

,selecting any one of four possible -carrier phase

shifts(0.Z, 7. 5,
1. BLOCKDIAGRAM
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Fig.1 Block Diagram of OFDM System with Clipped
Companding
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The proposed scheme uses both the Clipping and
Companding technique to reduce the high peaks ef th
OFDM signals.

Clipping is a simple PAPR reduction technique inichha
threshold value is set to limit the peak envelopthe input
signal. Signals having amplitudes higher than thisshold
value are clipped and the rest are allowed to passigh
.The input OFDM data points are modulated using the
QPSK modulation and then IFFT transform is applied
obtain the OFDM signals.

The IFFT transform will convert the time domain reads
into frequency domain signals. This will produce tbFDM
signals. After the OFDM signal generation the iy
technique is applied. At this stage certain thrishevel is
fixed. Signals having amplitude values above thigghold
level will be clipped and rest remain undisturbed.

Companding is a common technique for reducing thi= d
rate of signals by making the quantization levatequal.
The use of companding allows signal with a largaastyic
range to be transmitted over facilities that havenaller
dynamic range capability. The dynamic range ofgaali is
compressed before transmission and is expandedeo t
original value at the receiver. By applying the gamding
scheme at the transmitter side the higher peaks are
compressed to an equal level. Now the power arapldan
transmit the OFDM signals with efficiency in thessym.
Since the amplitude of the OFDM signals are alnsogtal
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in the compressed signal the energy obtained bypdlveer
amplifier to transmit those signal will be lessature.

The Companding Equation is given by

(x¥eln
Flx) = zgnix) 1.|:| (L+plxl 0<xl<1 (3)
In i+

where [ is the compression parameter (U=255 in &h8.
Japan) and x is the normalized integer to be cossprk

At the receiver end the inverse of#f is used in the
expanding operation. It is given by

sgniyis)
i

=170 — -

F {}:] = ny ¥y<a 4)

IV.SIMULATION PARAMETERS

SI.No Description Specification
1. Modulation Scheme QPSK/M=4
2. No of sub-carriers 256
3. U value 255
4, Channel AWGN
5. No of hits per symbol 1

Table.1 Simulation Parameters

V.RESULTS
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Fig.2 OFDM Signal Plot of 256 data points
OBSERVATIONS

PAPR Reduction PAPR value
technique (in db)
Original signal 16.1060
Clipping technique 10.6896
Clipping and 4,9198
Companding
technique
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Table.2 Observed values

ofdm signal after clipping
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Fig.3
OFDM signal after Clipping
Companded signal
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Companded OFDM signal
0.8
h B 1
: [ afdrm gignal
AEF : : clipped signal
o8 : ; ] = Cnmpar‘lded signal
0 50 100 150 200 250 300

Fig.5 OFDM signal, Clipped signal andCompandedadign

VI.CONCLUSION

The OFDM signal was generated by using the QPSK

modulation technique. Then the higher peaks ofQR®M
signals which is above the threshold value weipgpeld.
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Fig.6 Expanded OFDM Signal at the Receiver Side

And then the clipped signals are companded to durth
minimize the PAPR. The original PAPR is calculated
16.1060 db and it is minimized to 4.9198 db by wing
Clipping and Companding techniques. From this it is
inferred that this is a better technique to impleméor
reducing PAPR for performance improvement
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