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ABSTRACT:

Orthogonal Frequency Division Multiplexing (OFDM) is a technique of communication which is designed
to over come the effect of multipath distortion and noise distortion produced during the transmission. The
main aim of this paper isto design and develop an OFDM simulation and then test the performance of
this system for noisy channel.
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. INTRODUCTION

The growing use of mobile technology and intermgtthe last couple of year has made lots of tectatdo
think over a new communication technology whichlwibt only be able to supports high capacity veissl|
network but also have a capability to perform bretteder different channel noise condition. ExistitgASN
system like IEEE 802.11b support maximum 11 Mbpsl&vthe latest WLAN system like IEEE 802.11 and
HyperLAN2 support maximum 64 Mbps using OFDM tedbgy [1].Orthogonal frequency division
multiplexing is basically a multicarrier modulatieystem in which the information is transferredlifferent
carriers which are orthogonal to each other. Siifferent carriers are orthogonal to each otherataee then
are independent of each other. In this techniqueidaband channel is divided into different narrewd sub
channel. Since in this system, instead of usingleviwide band channel for single communicationfedént
narrowband channel is used for parallel transmissidis is advantageous as it produces least ayiebol
interference (ISI) because it suppress the detag to 1-symbol time. OFDM is basically a resulhaddulation
technique and multiplexing technique which showdne@mmunity against noise, inter symbol interfere,
better spectral efficiency and less complexity ].most all new broadband communication systemw aoday
are using OFDM for its better error rate than tiMA [3][4] and immunity to multipath environment[B}.

Il. BASIC OFDM SYSTEM

Basic Block diagram of OFDM system is shown in FegA.

In this system first of all the input data is maated using some appropriate modulation technigasicglly
modulation is carried to send the data over thenchl using carrier wave. Different digital modidat
technique such as BPSK,QPSK,4-QAM,16 QAM[8] etc barused here.

Once the data is modulated then IFFT operatigreiformed[9-11] on this data to get the time donsagmal.
Then parallel to serial converter operation is genied and then at last Guard Interval Insertigpeisormed to
avoid inter-symbol interference then it is transedtin a channel. It is in this phase where aletypf noise and
interference added in the data and produced distort

On the receiver side, reverse operation is perfdrrBata is first converted to parallel form.FFT ¢ert the
time domain signal to frequency domain signal attbeit the demodulation operation is carried ougebback
the baseband signal. Due to requirement of higtk peaaverage power ratio, this system require aceev
having large dynamic range [12-14].
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[11. IMPLEMENTATION METHODOLOGY

For modeling the OFDM system in MATLAB, three diféat blocks has been designed i.e. first Transmitte
section, Channel Block and Receiver block. Transmiblock consists of 4 different sub block i.eri8leto
parallel converter block, Modulation block, IFFTobk and then parallel to serial block. The systemdsigned

to take any number of input bit. The serial to pakdlock takes the input in serial fashion anchwert it into
parallel form which is fed to the modulation bldck performing the modulation operation.
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Figure 1 Basic OFDM System

The modulation block is designed to perform onladpature amplitude modulation (QAM) only. The phaial
data is modulated in different frequencies herd=TIFblock is designed to convert the frequency domai
modulated signal to time domain signal. Paralleséoial block then combine these parallel signtd werial
fashion for transmission.

The channel simulation block is designed to prochaiee of different density.

User has to select the noise density of the charnethis way, the performance of OFDM system under
different noise condition can be simulated easily.

Receiver Block does just opposite operation ofdnaitter block. In this block FFT sub block is ugedcconvert
the parallel data into frequency domain.
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Figure2 OFDM Simulation Flowchart (Transmitter aidannel section)
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Figure 3 OFDM simulauon riowchart (Reciever Seg}io

The demodulation block is designed to demodulate¢beived data and extract the base-band signal.

IV. EXPERIMENTAL RESULT

A simulation operation is performed in a systemihgwore2due processor and 2GB RAM.A 256 bit wide
message is fed to the OFDM simulator and outpubhitained for noisy channel. The result obtained by
simulation is shown in figure 5,6,7,8.
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Figure 5 Transmitted OFDM signal
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Figure 5 Frequency Spectrum of Transmitted OFDMalig

received OFDM signal with noise
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Figure 5 Received noisy OFDM signal

Figure 5 Original signal and recovered signal
The different parameter and its value is shown abl&-1 while Table-2 shows the bit error rate fiffedent

SNR.
Table-1 Parameters of Simulation

Parameter Values
Number of bits to| 256
process

Number of bits per 4
symbol
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Length of Guard 0.8e-8

Interval
Carrier Frequency 3.6e9
SNR 20

Total Number of Subi 64
carrier
Noise type White Gaussian Noise

Table-2 Bit Error for Different SNR

SNR BER (in %)
10 0.3281
20 0.3281
30 0.3281
40 0.3281
50 0.3281
60 0.3281

V. CONCLUSION

Main aim of this paper is to develop an OFDM systwmulation and then testing its performance rfoisy
channel. From figure 5 -8 , it is clear that thendation program is able to simulate the OFDM gyste
successfully. From Table-2 it is clear that inchegdhe noise level of channel does not increaseBiER. The
result obtained by carrying out the simulation gsscis matching with the expected result. In thizukation
program, 64 subcarrier are used which gives vergdgspectral response. By designing this system for
multipath distortion, clipping etc, a detail anadysf the performance of OFDM can be carried odttore.
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