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Abstract ~ Orthogonal Frequency Division
Multiplexing (OFDM) is a technique for transmitting
multicarrier signals. In OFDM a stream of data is
transmitted and they are orthogonal to one another.
Designing an OFDM will reduces the multipath
effect at receiving end, by dividing the wide-band
frequencies into many narrow-band frequencies this
dividing process is carried out to avoid the
interference that is caused during multipath effect.
Guard bands are used to separate the symbols
present in the OFDM, this guard band separation
will resist the multipath effects. The basic idea of
using FFT-OFDM was explained by different
authors [1]. However, the applications of the OFDM
are increasing rapidly in the fields of wired
communication and wireless communication. High
data rates are obtained using OFDM usually (FFT)
Fast Fourier Transforms are used to get the
orthogonal sub carriers. To overcome the
disadvantages of FFT-OFDM, DWT-OFDM is
considered. That is by replacing the DWT instead of
FFT at the transmitting side and IDWT instead of
IFFT at the receiving end [2]. This paper describes
about designing an OFDM system using Discrete
Wavelet Transforms (DWT) and simulation results
are obtained using MATLAB.
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I. INTRODUCTION

Orthogonal ~ Frequency Division  Multiplexing
(OFDM) is a modulation technique mainly suited for
transmitting signals over dispersive medium. In
OFDM the signals are orthogonal to each other, it
means that they are totally independent to one
another. Hence there arelot of advantages by using
OFDM. Though there is some disadvantages like
errors in frequency caused by local oscillator at the
transmitting end and receiving end, it will avoid the
ISI effect, efficiency of the bandwidth is high, it will
reduces the burst errors and frequency selective
fading. The wavelet transforms are considered along
with the OFDM.

In OFDM wideband fading channels are divided into
many narrow band sub channels it means that
OFDM divides the complete spectrum into many

sub-channels. If these subs channel number exceeds
to higher extent then each channel should be
considered as flat. Since the OFDM is a modulation
technique, hence each channels are modulated from
lower data rates. This is considered because to avoid
the overlapping of signals. Increasing the
transmission channels results in decrease in data rate
thus it increases the symbol period. Hence time
delay is suppressed as shown in Figure 1. Figure 1(A)
shows the spectrum of OFDM with guard bands,
Figure 1(B) shows the subcarriers overlapping to
save the bandwidth [1].
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Figure 1: A) Spectrum of FDM showing guard
Bands
B) Spectrum of OFDM
overlapping subcarrier
OFDM systems are classified into three parts they
are:

1. Frequency Division Multiplexing

2. Orthogonal Frequency
Multiplexing

3. Multicarrier Communication

showing

Division

Il. FFT/DWT BASED OFDM SYSTEM

OFDM technique is a well-known technique that
works based on multicarrier signals. In this
technique sub-carriers will overlap one another and
they are orthogonal. Fig 1 shows the block diagram
of FFT based OFDM system and Fig 2 shows the
block diagram of DWT based OFDM system; here
FFT/DWT and IFFT/IDWT are used to modulate
and demodulate the sub-carriers [3].
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Fig 3: Block Diagram of DWT-OFDM

Since we are working on FFT/DWT based systems,
thus the signals which are to be transmitted are
converted from serial to parallel and they are
processed by using QAM modulators and they are
sent through the IFFT/IDWT block to perform the
inverse operations. This output is passed through the
parallel to serial block, this is carried out to pass the
signal through the single channel then the received
signal is converted into parallel since it has to
perform FFT/DWT operations, before the FFT/DWT

Block the signal may have some ISI effect, to
eliminate that effect the signal has to pass through

the cyclic prefix block. After FFT/DWT operations
the signal has to be equalized by using a frequency
domain equalizer, then it is demodulated using QAM
demodulator. Final it is converted into serial data by
using parallel to serial converter.

I11.SIMULATIONS SETUP USING SIMULINK
This paper deals OFDM technique for FFT/DWT
based systems, Fig 3 and Fig 4 shows the Simulink
implementation using MATLB for FFT based
OFDM system and DWT based OFDM system.

ISSN: 2231-5381

http://www.ijettjournal.org

Page 303




International Journal of Engineering Trends and Technology (IJETT) — Volume-43 Number-5 -January 2017

[ra

* e | e
0007760
Discrete-Time / ¥
L Seatfer Plgt, IFFT Displayt
Bamoulli Rectangular Bop Freall . [T o In1 Ot isplay
. Rows " eal-lmag
Binans 16-0QAM i» 1 IFFT
BemaulliBinary | poo o Multipart Matrix Selector o
Gpna Modulstor Selactor] Concatenate ubsystem
Baseband Math
Phaze ko T
A ETEe 005 !
TxError Rats — Moize ANGH
Caleulation
R To Wotkspace
T BOBe 005 ;'::: cﬂml
ErrorRa.te Multiport
Caleulation Drisplay Selector FFT
Rectangular QA W atrie Real-lmag to Selector!
Demodulator Complex Select
Concatenated P — FFT — Ay
E:Um Frame C i Rows M -
To
Rectangular Frame ] .
16- QAN 1 Feallmag2 Ly sla
Complex to na
Reallmagt
Discrete-Time
ol Scatter Plot
il Seoped]
Discrate-Time
Scatter Plot
Scope?
Fig 4: FFT based OFDM using Simulink
LR 1)
LLaR 1)
™ wlw
o N "o
Discrete-Time Hi
Soatter Flat Discrete- Time
Suope Suatte Flot Digirate-Time
Upsample Soope! Seatter Plat
Boaped
Random 1\ '
Integer !
o Phase
Random g Ui e Nz i
Genarator
Rectangular = Ta
=H Ruting Phise Wil ¥ ke R
18-0AM 0T (Channel aise Caleulat
Reckinglar () O I er e
b0l of B2 S
Modulator ) Enor Rate .
st gl Reckinglar 4 e ‘ Diglay
b To Wokspace? Caliulation
p Demadulator
E I Domnsamplet Bazsband

Buffer!

Fig 5: DWT based OFDM using Simulink

A. Model Information:

b=4, M=2".
Nfft=128, Nffth=
Nblock=Nffth*b.

Nfft/2.

Ng=16; Guard interval.

Nsym=Nfft+Ng.

Tsym=0.001, SNRbdB=10;
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The block diagram is implemented using matlab
tools as shown in the above figure4 and figure5

IV.SIMULATION RESULTS

In this section we discuss the output obtained by
the simulation and compare the BER rate of different
modulation techniques used. BER performance of
different modulation techniques used in OFDM
system by varying the phase noise level from -5 to -

10.
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Phase | QAM | QPSK | FSK
Noise
level
-5 0.07617 | 0.4818 | 0.5156
-6 0.07292 | 0.4792 | 0.5156
-7 0.07227 | 0.4727 | 0.5234
-8 0.07292 | 0.4674 | 0.5234
-9 0.07096 | 0.4570 | 0.5296
-10 | 0.07031 | 0.4596 | 0.5322
Tablel: BER comparison of different
modulation Techniques
Phase | 16-Bit | 40-Bit | 60-Bit
Noise CP CP CP
level
-5 0.07617 | 0.08891 | 0.09219
-6 0.07292 | 0.07969 | 0.09141
-7 0.07227 | 0.07969 | 0.09219
-8 10.07292 | 0.07813 | 0.09062
-9 1 0.07096 | 0.07969 | 0.08984
-10 | 0.07031 | 0.07813 | 0.08906

Table2: The BER comparison of different length
of cyclic prefix addition.

Phase Cyclic Cyclic
Noise prefix Suffix
level
-5 0.07617 0.4336
-6 0.07292 0.4336
-7 0.07227 0.4297
-8 0.07292 0.4258
-9 0.07096 0.4258
-10 0.07031 0.4233

Table3: BER Performance Comparison of Cyclic
prefix and Cyclic suffix addition.
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Fig 6: BER Performance of Different Modulation
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Fig9: Constellation Diagram of

input signal

Fig10: Constellation Diagram of output

signal

V. CONCLUSION

An OFDM system is simulated successfully for FFT-
OFDM and DWT-OFDM using simulink models in
MATLAB. It is observed that DWT-OFDM provides
low BER compared to FFT-OFDM.
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