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Abstract
Modeling and simulation plays vital role during all phases of the 
design and engineering of communication systems. The AWGN 
channel acts as a moderator, when different symbol OFDM system 
is analyzed. OFDM was originally developed from the multicarrier 
modulation techniques used in high frequency military radio. The 
paper is about the implementation of a Matlab based simulation 
system via AWGN to study the performance analysis of Bit Error 
Rate (BER) Vs Signal to Noise Ratio (SNR). Noise affects the 
AWGN channel and therefore its effects have to be observed. It 
is done by scatter diagrams and finally the results are obtained 
by comparing the simulated data with BER tool.
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I. Introduction
The splitting of signals into various narrow bands channel at 
various frequencies is a method of digital modulation which is 
known as OFDM. Narrow band channel can be easily equalized 
via conversion of high rate streams which are transmitted parallel. 
Due to this the non overlapping subcarrier channels is avoided and 
it eliminates Inter-Carrier Interference (ICI). This technology is 
used in a number of wired and wireless voice and data application, 
because of its flexible system architecture. Various examples 
are Digital Audio Broadcasting (DAB), and High Rate Digital 
Subscribers Line (HDSL), and Very High Rate Digital Subscriber 
Line (VHDSL) systems, which operate over twisted pair channels. 
The foremost idea behind multi tone modulation is to replace one 
wideband signal with many simultaneously transmitted narrow 
band signals with the same over all bandwidth as the original signal. 
The two schemes in an AWGN channel are same to implement 
OFDM transmitters and receivers in discrete time, IFFT and FFT 
are used respectively. In OFDM symbol, guard intervals are used 
to remove ISI. And OFDM transmits symbol which have very long 
time duration is less or equal to the maximum delay spread. Fig. 
1, shows the basic block diagram of OFDM system.

Fig. 1: Block Diagram of OFDM

II. Implementation
 Matlab simulation of different modulation scheme OFDM System 
is implemented in this paper. For the successful transmission of 
OFDM, the first necessity is data generation. We have 52 sub-
carriers, pilot and guard bands which implement 64 point IFFT. 
To avoid inter-symbol interference we add cyclic prefix, as shown 
in fig.
To bring about the removal of cyclic prefix at OFDM receiver, the 
guard uses 256 point FFT. After that pilot and data is separated 
and demodulation finishes.

III. Realization
Matlab developed by the mathworks, is a tool for multi-domain 
simulation for communication systems. In this paper BPSK, 
QPSK, 4QAM, 8QAM, 16QAM, 32QAM OFDM simulation 
is achieved.
The transmitter and receiver scatter plot fig.2(a and b) shows BPSK 
OFDM, fig. 3(a and b) shows QPSK OFDM, fig. 4(a and b) shows 
8QAM OFDM, fig. 5(a and b) shows 16QAM OFDM and fig. 
6(a and b) shows 32QAM OFDM. In this, different modulation 
schemes are used to analyze OFDM. All the modulation schemes 
are applied under noisy conditions and the performance of OFDM 
has been observed.
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Fig. 2:

Fig. 3:

Fig. 4:

Fig. 5: 

Fig. 6:

Noise, interference, fading and other types of distortion affect the 
transmitted signal and create bit error. Bit error ratio in received bit 
is known as bit error rate. The BER curve illustrates the relationship 
between power in the transmitted signal in terms of SNR and the 
resulting BER for the system. By analyzing the BER curve for a 
given system we can get minimum SNR. It follows that SNR and 
BER are inversely proportional to each other.
We can compute the BER by different modulating schemes, 
like BPSK, QPSK, 8QAM, 16QAM, 32QAM, OFDM, through 
simulation and the performance is calculated and checked, as 
shown in fig. 7.

IV. Result 
From fig. the SNR range of different modulation scheme is given 
in Table 1.

Table 1: Different Modulation Schemes                                                        
S.No. Modulation type SNR Range

1 BPSK Above SNR=7dB

2 QPSK Above SNR=10dB

3 8 QAM Above SNR=16 dB

4 16 QAM Above SNR=17dB

5 32 QAM Above SNR=20dB
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Fig. 7: Simulation Result of Different Modulation OFDM

V. Conclusion 
The result found by this simulation is as per theoretical 
understanding. The model is working satisfactorily. The different 
modulation scheme can be used in different environment as per 
given result in table 1. The result given is a compromise between 
capacity and error. Finally we found that there is an inverse 
relationship between SNR and BER.
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