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Abstract 

OFDM has emerged as a critical technology for 

4G standards such as 3GPP LTE, IEEE 802.16m 

WiMAX, and IEEE 802.11n WLAN, as the need 

for greater data rate networks grows. OFDM is a 

cutting-edge technique for Broadband mobile 

wireless because of its resistance to frequency 

selective fading, high spectral efficiency, and 

simplicity of implementation using the Discrete 

Fourier Transform (DFT). OFDM is an appealing 

air interface method for meeting the needs of 4G 

networks, because to its interoperability with 

MIMO. The channel is prone to both temporal and 

frequency selective fading in the mobile 

environment. Although OFDM is resistant to ISI 

caused by frequency selective fades, time 

selective multipath fading is quite susceptible to it. 

The ICI caused by this time selective fading 

degrades system performance. It is critical that the 

sub-carriers stay orthogonal to each other for 

optimal OFDM performance. Due to two 

phenomena, Carrier frequency offset and Doppler 

dispersion, the orthogonal behavior of sub-carriers 

might be endangered. The frequency shift 

generated by the movement of the transmitter or 

receiver is known as Doppler. Maintaining 

orthogonality between sub-carriers in the context 

of high Doppler dispersion due to high mobility is 

a difficult problem. There is a frequency shift in 

the received signal spectrum when Carrier 

frequency offset is generated by the usage of 

Local Oscillators. The orthogonality of the sub-

carriers is jeopardized by this frequency shift in 

the received signal spectrum. This study compares 

the simulation results of large Doppler spread with 

those of little Doppler spread to see how to avoid 

the negative effects of time selective fading. We 

will investigate the Doppler Effect in an OFDM 

system in this research. In this project, PSK 

modulation is taken into account. 

We illustrate the influence of Doppler spread on 

Bit Error Rate (BER) with and without 

compensation in this research. It is clear that 

without Doppler estimation and correction, the 

performance of OFDM suffers significantly. 
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1. INTRODUCTION 

Technology is one of the most important 

indicators of standards. As a result, the 

introduction of Orthogonal Frequency Division 

Multiplexing (OFDM) technology and its practical 

implementation signified the transition from Third 

Generation (3G) to Fourth Generation (4G) 

standards (4G). Multicarrier modulation (MCM) 

is a vital technology for 4G that offers two 

different benefits. When compared to a single 

carrier system, the MCM receiver produces much 

less noise and interference. Second, since MCM 

uses lengthy symbol durations, it is far more 

resistant to impulsive noise and quick fades. 

OFDM is a kind of multicarrier transmission that 

saves bandwidth by allowing sub-carrier 

bandwidths to overlap without being affected by 

interference. Chang proposed OFDM as a digital 

modulation method that may avoid inter symbol 

interference (ISI) and inter channel interference 

(ICI) (ICI). Complex equalizers are necessary to 

correct for ISI in single carrier modulation (SCM). 

The added complexity of MCM over SCM is 

offset by a reduction in equalization effort. OFDM 

has particular benefits due to its resistance to 

frequency selective fading and excellent spectrum 

efficiency. The OFDM spectrum is shown in 

Figure 1, in which the available bandwidth is split 

into several frequencies sub-carriers that overlap 

in frequency but have no ISI. If orthogonality 

between subcarriers is not preserved, the benefit 

of OFDM is considerably reduced. Implementing 

the Fourier transformations using a bank of 

oscillators at various frequencies was not 

practical. It resulted in higher hardware costs as 

well as analog component fluctuations that 

jeopardized sub-carrier orthogonality. Weinstein 

and Ebert solved this issue in their pioneering 

work, using a Discrete Fourier transform (DFT) to 

get modulation and demodulation at the transmit 

and receive sections. As a result, they used digital 

signal processing to replace the bank of oscillators 

in their design. By establishing the idea of Cyclic 

Extension(CE), Peled and Ruiz made a 

fundamental contribution to the development of 

OFDM. To counteract the impact of ISI, a portion 

of an OFDM symbol is attached at the beginning. 

CE, or Cyclic Prefix, refers to the portion of the 

symbol that is taken from the end (CP). In 

addition to eliminating ISI, adding CP results in a 

circular convolution rather than a linear 

convolution. CP is an overhead that affects 

spectral efficiency; nevertheless, the 

improvements in ISI and ICI more than 

compensate for the loss of spectral efficiency. 

2. LITERATURE REVIEW 

Hema Thota, Ch.Santhi Rani, Kiranmayee 

Kagitha,Anusha Balagam, Anusha Goriparthi, 

Naga Lakshmi Devarapalli et.al:The era of 

entirely wireless, mobile communication is rapidly 

approaching.Increasingly; users are demanding 

versatile and convenient modes of communication 

along with high-speed broadband and technology 

in the premise of guaranteeing certain quality of 

communication without losing performance and 

efficiency. The challenges are to give users high-
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speed, high-performance in different channel 

conditions. So, Orthogonal Frequency Division 

multiplexing (OFDM) has been recognized as one 

of the most promising techniques to meet these 

challenges. Space Time block Coding (STBC) has 

drawn much attention in 4G wireless technologies 

just because of its decoding simplicity. This paper 

presents the performance evaluation of STBC-

OFDM systems covering channel model and 

coding scheme, it includes Rayleigh fading 

channels by which it is observed that Bit Error 

Rate(BER) is reduced to achieve the high data 

rate.In this work, a performance criterion such as 

bit error rates for low SNR is analyzed. The BER 

for OFDM system over Rician fading channel is 

observed to be 0.1273.It has been reduced to 

0.03919 over Rayleigh fading channel with Line 

of Sight (LOS) for the same Signal to noise ratio 

(SNR). 

Kratika Gupta, Pratibha Nagaich et.al:A 

comprehensive description of 4G system has been 

discussed in this paper. With the explosive 

demand for higher data rate networks, OFDM has 

emerged as a key technology for 4G standards like 

3GPP LTE, IEEE 802.16m WiMAX and IEEE 

802.11n WLAN. In mobile radio communication, 

the fading channels generally exhibit both time-

selectivity and frequency-selectivity. Orthogonal 

frequencydivision multiplexing has been proposed 

to combat the frequency-selectivity, but its 

performance is also affected by the time-

selectivity. In this paper, we investigate how 

various parameters, such as the number of 

carriers, the guard time length, and the sampling 

offset between receiver and transmitter, affect the 

system performance. Further, we determine the 

optimum values of the above parameters, which 

minimize the degradation of the signal-to-noise 

ratio at the input of the decision device. With its 

robustness to frequency selective fading, high 

spectral efficiency and ease of implementation by 

means of Discrete Fourier Transform (DFT), 

OFDM is a cutting edge technology for 

Broadband mobile wireless. Along with its 

compatibility with MIMO, OFDM is an attractive 

air-interface solution to meet the demands of 4G 

networks. In mobile environment, channel is 

subject to both time and frequency selective 

fading. Although OFDM is resistant to ISI 

resulting from frequency selective fades, but it is 

quite sensitive to time selective multipath fading. 

This time selective fading causes ICI thus 

degrading system performance. For a satisfactory 

performance of OFDM, it is imperative that the 

sub-carriers remain orthogonal to each other. The 

orthogonal behaviour of sub-carriers can be 

jeopardised due to two effects namely Carrier 

frequency offset, and Doppler spread. This paper 

reviews the methods to mitigate the deleterious 

effect of time selective multipath fading in 4G 

system. 

3. SYSTEM ARCHITECTURE 

EXISTING SYSTEM 

We are investigating the performance of the 

OFDM system with Doppler Effect in the 
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current system. For modulation, we're 

considering PSK and the Rayleigh channel. 

We illustrate the influence of Doppler spread 

on Bit Error Rate (BER) with and without 

compensation in this research. It is clear that 

without Doppler estimation and correction, the 

performance of OFDM suffers significantly. 

 

Fig1:Flow diagram  

PROPOSED SYSTEM 

 In the proposed system, besides Doppler 

compensation, we are analyzing the performance 

for fixed PSK modulation with different Doppler 

shifts corresponding to speed 0, 20, 40, 60, 80, 

100Kmph. From the above analysis we can 

conclude that as the Doppler shift increases there 

is corresponding increase in the BER.  

And we are also analyzing the 

performance for fixed Doppler, different 

modulations 2-PSK,4-PSK,8-PSK,16-

PSK,32PSK. From the above analysis we can 

conclude that for higher modulation schemes, 

there is more BER. 

 

 

 

Block diagram of proposed system 

 

Fig 2:Block diagram 

4. METHODOLOGY 

OFDM SYSTEM MODEL 

OFDM is a cost-effective way to send data 

through frequency-selective channels. OFDM's 

fundamental principle is to split a broadband 

frequency channel into a few narrowband sub-

channels. Then, despite the broadband channel's 

frequency selectivity, each sub-channel is a flat 

fading channel. In OFDM, an Inverse Fast Fourier 

transform (IFFT) is used on a block of L data 

symbols to create these parallel subcarriers. A few 

"Cyclic Prefix" (CP) symbols are put in the block 

to eliminate ISI owing to the channel delay 

spread. Guard intervals are another name for 

cyclic prefix samples. As the cyclic prefix, the 

final g samples of the block are replicated in front 

of the block. The number of cyclic prefix samples 

should be more than the channel length. 
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A frequency selective wideband channel is broken 

into a succession of flat fading narrowband 

channels as a consequence. It makes use of the 

FFT's dependable implementation. It also delivers 

a high-speed broadband transmission rate while 

using a simple receiver. It uses the CP to disable 

ISI and enable square sorting. Because OFDM 

employs orthogonal subcarriers, there are no 

guard bands, resulting in great spectral efficiency. 

Furthermore, since the subcarriers are orthogonal, 

power control precision is less important, resulting 

in a high Spectral Efficiency. 

 

Fig 3. QAM-OFDM system 

 

Fig 4: OFD Spectrum 

 

 

5. RESULTS 

 

MATLAB is a high-performance language for 

technical computing. It integrates computation, 

visualization, and programming in an easy-to-use 

environment where problems and solutions are 

expressed in familiar mathematical notation. 

Typical uses include 

 Math and computation 

 Algorithm development 

 Data acquisition 

 Modeling, simulation, and 

prototyping 

 Data analysis, exploration, and 

visualization 

 Scientific and engineering graphics 

 Application development, 

including graphical user interface 

building 

 

MATLAB is an interactive system whose 

basic data element is an array that does not require 

dimensioning. This allows you to solve many 

technical computing problems, especially those 

with matrix and vector formulations, in a fraction 

of the time it would take to write a program in a 

scalar non interactive language such as C or 

FORTRAN. 

The name MATLAB stands for matrix 

laboratory. MATLAB was originally written to 

provide easy access to matrix software developed 

by the LINPACK and EISPACK projects. Today, 

MATLAB engines incorporate the LAPACK and 
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BLAS libraries, embedding the state of the art in 

software for matrix computation. 

MATLAB has evolved over a period of 

years with input from many users. In university 

environments, it is the standard instructional tool 

for introductory and advanced courses in 

mathematics, engineering, and science. In 

industry, MATLAB is the tool of choice for high-

productivity research, development, and analysis. 

As we  have  discussed  synchronization  

techniques,  to observe the behavior of OFDM 

signals as well as messages sent and received and 

comparing the result we have used MATLAB 

simulation in which we have used blocks of 

OFDM signals also known as channel. 

 Fig. 4.1 demonstrates the effect of Doppler 

spread on BitError Rate(BER) with and without 

compensation. It isevident that without Doppler 

estimation and compensation,there is significant 

degradation in the performance ofOFDM. A 

correlation between transmit range andfrequency 

is also drawn, demonstrating an inverse 

relationbetween the two for a given transmit 

power. Fig. 4.2 depicts ascenario for performance 

of OFDM with and withoutDoppler frequency. It 

is clearly evident that performancedegrades with 

high Doppler component. The simulation isdone 

with the following parameters. 

 

Fig 5: Output Simulation 1 

 

Fig 6:  Output Simulation 2 

 

Fig 7:  Output Simulation 3 
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Fig 7:  Output Simulation 4 

CONCLUSION 

 Thus ICI results due to time selective 

fading when thechannel is time varying. An 

OFDM system is robust tofrequency selective 

fading but it is sensitive towards timeselective 

fading, which can compromise the orthogonalityof 

sub-carriers. In order to maintain orthogonality the 

ICImust be compensated by making frequency 

correction,estimating the frequency offset as well 

as ensuring thatOFDM symbol duration is 

considerably less than CoherenceTime. 

FUTURE SCOPE: 

In future, we can develop turbo encoder in the 

OFDM system reduce the BER for higher 

modulation schems. 
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