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INTRODUCTION 
 
OFDM is a wireless access method in a vast area which will 
enables a non-line of sight wireless services 
and Homayoun, 2006). In the frequency division multiplexing 
scheme channel will be seperated into different tiny sub
channels. In the FDM to get a better interference between the 
two sub-channels guard intervals are introduced. The 
bandwidth in OFDM will be divided into small sub
termed as sub-carriers (Louis and Michael, 2001).
these sub-channels are combined together as sub
sub-carriers are the combination of data carriers and pilot 
carriers through a DC. The usage of data carriers is 
transmission of data and pilot carriers are utilised for sensing. 
In common the sub-carriers are modulated with normal 
modulation techniques such as Quadrature Amplitude 
Modulation and Phase Shift Keying (PSK). For every user 
number of sub-channels will be given and every sub
comprised of number of sub-carriers. The 
carried on low data rate in every sub-carrier. For the higher 
data rates these parallel sub-carriers are combined in 
destination. These sub-carriers transmit data at less data rate 
and thus higher symbol time so it is more durable to mul
effects. So it is more suitable for wide-area non
wireless access and in OFDM without using the guard intervals 
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efficiency of the communication system. One of the drawback is loss of Orthogonality in between the 
subcarriers there is intercarrier interference (ICI) and intersymbol interference (ISI) and this is over 
come by cyclic prefix. So, cyclic prefix will consume 20% of bandwidth. IN our proposed method, to 
overcome loss of bandwidth and to improve the performance of BER wavelet transform is used 
instead of Discrete Fourier Transform (DFT) and cyclic prefix. Hence, spectrum efficiency 
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line of sight wireless services (Madan Kumar 
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seperated into different tiny sub-
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channels guard intervals are introduced. The 

bandwidth in OFDM will be divided into small sub-parts 
(Louis and Michael, 2001). Numbers of 
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channels will be given and every sub-channel is 
 user data will be 

carrier. For the higher 
carriers are combined in 

carriers transmit data at less data rate 
and thus higher symbol time so it is more durable to multipath 

area non-line of sight 
wireless access and in OFDM without using the guard intervals  

Shepherd Institute of Engineering and Technology, Shuats University, 

 
 
the orthogonal sub-carriers are overlapped so it is more 
capable than FDM scheme. OFDM will replace the CDMA 
because this is also spread-spectrum expertise in which the 
energy produced at one specific bandwidth will
across a wide area making more to withstand the intrusion and 
‘’jamming’’. MIMO (Multiple Input Multiple Output) is a 
latest and advanced multiple antenna technique. This is used in 
LTE (Kamal Kumar Sharma 
2010) and ultra mobile broadband (UMB). There are some 
favourable advantages in MIMO those are it will provide good 
throughput and the transmitter and receiver will have multiple 
antennas which will give different outputs. In the input 
transmitter multiple flows are transmitted through the multiple 
antennas and that flow will reach to the r
through many number of ways. To the multiple receivers the 
different ways are reached through same flow allowing the 
cancelling errors using latest signal processin
differentiate among different symbols MIMO will achieves 
spatial multiplexing in the same frequency. The higher spectral 
efficiency is gained by using the MIMO. The BER is 
compared with the different conventional techniques like FFT
OFDM for AWGN channel. The result shows that DWT
OFDM methods will gives the better result compared to the 
FFT-OFDM (Rohit Bodhe et al., 
 
Related work 
 
OFDM: Orthogonal frequency division multiplexing (OFDM) 
is one of the most commonly used communication system in 
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carriers are overlapped so it is more 
capable than FDM scheme. OFDM will replace the CDMA 
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this generation. Because, it has large number of advantages 
over conventional communication techniques namely FDMA, 
TDMA and CDMA. Orthogonal frequency division 
multiplexing (OFDM) communication system has better 
spectral efficiency, high data rate, reliable high speed data 
rates, high spectral efficiency, high quality service and 
robustness against narrow band interference, frequency 
selective Fading and moreover it is termed as future generation 
communication system because of its flexibility. 
 

 
 

Figure 1. OFDM and its advantages over conventional 
communication systems 

 
 
 
Bit Error Rate (BER) 
 
A signal includes hundreds of symbols and every symbol 
should be transmitted properly on the receiver part with none 
degradation and distortion of the symbols. In electronics 
communication system, there will no longer be single signal in 
the medium. Every signalgets correlate with the opposite 
signal and gives place to distortion in the symbols. So many 
strategies were proposed to evaluate the overall performance of 
BER. As well as a few passive strategies were proposed to 
manipulate the error rate andboost the BER overall 
performance. Cyclic prefix is used inside the transmission 
phase to transmit all of the bits in a spectrum without any bit 
loss. But, cyclic prefix will devour 20% of the bandwidth. The 
running of cyclic prefix is increasingly more efficient. As the 
BER is less, it means the efficiency, records fee and velocity 
might be high. As the BER overall performance is greater, it 
approach the signal got degraded. 
 
Intercarrier Interference (ICI) 
 
IN OFDM every subcarrier is orthogonal with each other. 
Guard intervals are used to differentiate the one subcarrier 
from the other sub carrier. Usually, ICI is occurred only at the 
loss of Orthogonality of the signal due to multipath 
propagation of the signal in Discrete Fourier Transform (DFT) 
based OFDM. ICI can be seen only at different signals among 
different subcarriers. 
 
Inter symbol interference (ISI) 
 
In OFDM the information transmission can be carried out 
symbol by way of symbol. Before the statistics transmission 
the symbols are full of the complex modulated facts symbols. 

When the symbols are transmitted one give up to the other stop 
delay unfold is introduced in time domain. Because of this the 
symbols are unfold out and the interference happens with 
consecutive OFDM symbols, this is named as inter symbol 
interference (ISI).Thus, ISI will occur at successive symbols of 
same sub-carrier. 
 

LITERATURE REVIEW 
 
In (Abdullah and Hussain, 2007) authors have compared the 
BER performance of two different transforming techniques 
such as Fourier-Based and Wavelet-Based OFDM for DVB-T 
systems. They got to know that the reliability and efficiency of 
DWT-OFDM is much more better than FFT-OFDM in AWGN 
and Rayleigh fading channels. The performance and gain of 
the signal in terms of energy per bit to noise ratio Eb/No was 
improved by about 5 dB when the system used Haar wavelet 
compared to FFT OFDM with a cyclic prefix (CP) of 1/4-th 
the total OFDM symbol period, for the same BER of 0.001. In 
(Labade et al., 2014) authors used wavelet transform technique 
to improve the performance and efficiency of 5G 
communication. In conventional OFDM Inverse Fast Fourier 
Transform (IFFT) and Fast Fourier Transform (FFT) is used to 
provide Orthogonality, but it gives up to only N points on the 
unit circle in Z plane. DFT does not have that much of ability 
to maintain the Orthogonality of the system. If the sampling 
frequency of the system changes slightly then it leads to 
interference and the system performance may gets degraded. 
 

EXISTING METHOD 
 
Conventional orthogonal frequency division multiplexing 
system model 
 
The conventional orthogonal frequency division multiplexing 
(OFDM) has a basis set which is orthogonal in nature which is 
formed by using the sinusoids of the discrete Fourier 
transform. In traditional orthogonal frequency division 
multiplexing (OFDM) approach the sinusoids of the DFT is 
correlated with the respective input signal and this correlation 
is done with the each and every sinusoidal basis function.  
 

 
 

Figure 2. Block diagram of DFT-OFDM system 

 
Here the sinusoids that are used to correlate with the input 
signal are the sub carriers of orthogonal frequency division 
multiplexing (OFDM) itself. Some of the essential factors 
inside the DFT primarily based orthogonal frequency 
department multiplexing (OFDM) are as follows 
 

 Once the transmitted data effectively transmitted at the 
receiver side, the receiver gets the information in 
combined form of signals. 

 In order to meet the realistic requirement and to 
perform the task in rapid way, in OFDM Fast Fourier 
transform (FFT) usage and inverse Fast Fourier 
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transform (IFFT) is advocated. The important 
advantage of the quick Fourier transform usage is it 
completes the assignment in less number of 
computations when as compared with conventional 
system. 

 Cyclic prefix (CP) is generally occupies around 20% of 
the bandwidth way it is reproduction of selective part of 
image. As long because the delay spread of channel 
remains in the limit of the cyclic prefix there could no 
longer any lack of Orthogonality in the OFDM signal. 

 

PROPOSED METHOD 
 
In this proposed technique, Discrete Fourier Transform (DFT) 
is changed by way of the two transformation techniques such 
as Discrete Wavelet Transform (DWT) and Stationary Wavelet 
Transform (SWT). Because the working efficiency of SWT 
and DWT is more as compared to DFT. SWT has an advantage 
of replacing both DFT and cyclic prefix. In the first step, given 
information is converted into conventional coding after which 
observed by way of interleaving to convert the records into 
decimal format. These decimal symbols are then processed for 
modulation. To this modulated information some pilot symbols 
are inserted and then followed with the aid of subcarrier 
mapping. Next, the ensuing facts is transmitted through IDWT 
and ISWT, where Orthogonality is supplied to the subcarriers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inverse Discrete Wavelet Transform (IDWT) and ISWT are 
used to transform the signal from time domain to frequency 
area. After passing signal through the channel DWT can be 
accomplished and then pilot synchronization wherein the 
inserted pilots on the transmitter are eliminated then the 
demodulation is completed. Demodulated record is 
transformed to binary form and the de-interleaved and decoded 
to gain the authentic statistics transmitted. 
 
ER Performance Evaluation 
 
The performance of BER is evaluated by way of the use of 
MATLAB, The comparison of DFT based OFDM, Discrete 
Wavelet Transform (DWT) and Stationary Wavelet Transform 
(SWT) are received for specific modulation approach which 
might be used for long time evaluation (LTE) as shown in 
simulation outcomes. Basically some of the modulation 
strategies which can be utilized in LTE in addition to in this 
paper are QPSK, 16 QAM and sixty four QAM, 128 QAM 

(Uplink and downlink). QPSK does now not convey statistics 
at very high speed.  For the reason of simulation, signal to 
noise ratio (SNR) of different values are delivered via AWGN 
channel. Averaging for a selected cost of SNR for all the 
symbols is carried out and BER is obtained and same system is 
repeated for all of the values of SNR and final BERs are 
obtained. Different wavelet types daubechies2 and haar is used 
in wavelet based OFDM for QPSK, sixteen-QAM, 64-QAM, 
128-QAM. The performance of DFT primarily based OFDM, 
Discrete Wavelet Transform (DWT) and Stationary Wavelet 
Transform (SWT) are acquired for one of a kind modulation 
strategy. As shown in simulation effects, the overall 
performance of Stationary Wavelet Transform (SWT) gives 
efficient consequences when as compared to Discrete Wavelet 
Transform (DWT) and DFT. SWT-OFDM and DWT-OFDM 
affords higher advantage in phrases of power when in 
comparison DFT-OFDM. 
 

RESULTS 
 
In this simulation results, the performance of BER is evaluated 
by comparing different transform techniques such as DFT-
OFDM and DWT-OFDM and SWT-OFDM for different 
modulation techniques such as QPSK and QAM. These 
modulation techniques are analysed under different 
constellation mapping. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Fig. 4.1. BER vs SNR for 64 PSK modulation 
 

In Figure 4.1: The BER vs SNR graph is obtained for 64 PSK 
modulation. From the above graph, it is observed that for the 
increasing SNR, BER is reduced linearly. 

 
 

Figure 3. Wavelet based proposed OFDM system design 
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Fig 4.2. BER vs SNR for 128 PSK modulation 
 

In Figure 4.2: The BER vs SNR graph is obtained for 128 PSK 
modulation. From the above graph, it is observed that for the 
increasing SNR, BER is reduced linearly. 
 

 
Fig 4.3. BER vs SNR for 16 QAM modulation 

 
In Figure 4.3: The BER vs SNR graph is obtained for 16 QAM 
modulation. From the above graph, it is observed that for the 
increasing SNR, BER is reduced linearly. 
 

 
 

Figure 4.4. BER vs SNR FOR 64 QAM 
 
In Figure 4.4: The BER vs SNR graph is obtained for 16 QAM 
modulation. From the above graph, it is observed that for the 
increasing SNR, BER is reduced linearly. 
 

Conclusion and Future scope 
 
In this paper, the performance of BER in long term evaluation 
is analysed at different transform techniques as well as for 
different modulation techniques with a specified constellation 
mapping. As shown in simulation results, the performance of 
wavelet transform is better when compared to DFT-OFDM. 
The spectral efficiency of wavelet transform is more with an 
improved BER performance. In the future work, Stanford 
University Interim (SUI) channel is replaced by AWGN 
channel. In SUI modeling is done in the channel to improve the 
performance of the signal at different paths. 
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