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I. INTRODUCTION 

 

As technology advances high data rate is needed for 

different types of wireless applications, demand of 

the spectrum is rapidly increasing Now a day’s 

government and different types of regulating 

agencies imposes strict regulations on spectrum 

utilization by different types of regulations such as 

control of allocations and priorities, as well as its 

features. At present time, nearly all of standard 

spectrum has been assigned and it is difficult to find 

spectrum for the new wireless applications.  

 

Spectrum can be made available for either expand 

existing infrastructures or to start new services for 

new connections. Presently all spectrum allocated to 

first come first serve basis and is using by its current 

retainer it is either government, commercial, telecom 

company. They are primary users and in their usages 

there exist a lot of spectrums reutilization aspects, 

which can be easily used by secondary users. 

Different international Agencies and researchers are 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Working on the concept of dynamic spectrum access, 

where secondary users can borrow unused portions 

of the spectrum from primary users. Cognitive Radio 

(CR) is employing due to adaptability and flexibility 

for their proper utilization. Orthogonal Frequency 

Division Multiplexing (OFDM) is widely used in field 

of wireless communication as spectrum is limited and 

demand of mobile communication is expanding day 

by day [1]. In wireless communication, the 

constrained range of assets is amazingly significant.  

 

Spectrum resources determine the system to oblige 

the number of clients, in this manner influencing the 

network construction, market positioning and a 

progression of key strategies. Enhance spectrum 

efficiency is especially important for the 

development of mobile communication, multiple 

access technology is one of the solutions to the 

shortage of spectrum resources [1].Strong anti-

fading ability, high spectral efficiency, good narrow 

band interference performance and other 

advantages make OFDM technology, once again 

aroused people's attention [2]. 

 

 

Abstract 

Orthogonal Frequency Division Multiplexing (OFDM) is an efficient multicarrier modulation scheme in 

wireless communication. It is used in applications like 4G (fourth generation) mobile Communications, 

wireless networks, digital television, power line networks and audio Broadcasting. It offers both 

advantages and disadvantages for multicarrier transmission. The main advantages are the elimination of 

Inter Carrier Interference (ICI) and Inter Symbol Interference (ISI) in the signal. But OFDM’s one of the 

main detrimental aspects are high Peak-to-Average Power Ratio (PAPR) value of the transmitted signal 

which highly affects the power amplifiers complexity. Several techniques to overcome and reduce PAPR 

such as Tone Reservation (TR), selective mapping (SLM), clipping and filtering, partial transmit sequence 

(PTS), etc. are proposed and implemented. Detailed description and comparisons of all techniques are 

discussed in this paper. 
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II. LITERATURE REVIEW 
 

T.P. surekha et al Member in PSOs, IEEE, Channel and 

Simulation can play an important role during all 

phases of the design and engineering of 

communication systems. Orthogonal Frequency 

Division Multiplexing (OFDM) was originally 

developed from the multi-carrier modulation 

techniques used in high frequency Military radios. In 

this paper, a Channel estimation based simulation 

system is implemented using Additive White 

Gaussian Noise channel (AWGN) to study the 

performance analysis of Bit Error rate (BER IN PSO) vs 

Signal to Noise ratio (SNR). The effect of noise over 

AWGN channel is observed by using Constellation 

diagrams and results are concluded by comparing 

the simulated data with BER IN PSO Tool. 

 

BER IN PSO curve with Model simulation in is 

compared with BER IN PSO Tool curve. BER IN PSO 

Tool is a Graphical User Interface (GUI) for analyzing 

bit error - rate statistics of a communication model. 

BER IN PSO Tool helps us to generate and analyze 

the BER IN PSO data for a given system with 

theoretical plot [1]. 

 

Sai Krishna Borra; Suman Krishna Chaparala, A 

Orthogonal Frequency Division Multiplexing (OFDM) 

scheme offers high spectral efficiency and better 

resistance to fading environments. In OFDM the data 

is modulated using multiple number in PSO of sub-

carriers that are orthogonal to each other because of 

which the problems associated with other 

modulation schemes such as Inter Symbol 

Interference (ISI) and Inter Carrier Interference (ICI) 

are reduced. This paper deals with the analysis of 

OFDM System utilizing different modulation 

techniques (QAM and BPSK) over Rayleigh, Rician 

and Additive White Gaussian Noise (AWGN) fading 

environments with the use of pilot aided 

arrangement and finally the results are conveyed. 

 

In this paper we compare the performance in terms 

of BER IN PSO using different modulation schemes 

on Rayleigh, Rician and AWGN Channel. This system 

model that is presented in this paper uses BPSK and 

16-QAM as sub-carrier modulation technique. We 

have discussed the advantages of OFDM and the 

requirement of every block in the system model. The 

simulation results are provided and from which we 

can evidently conclude that the QAM gives better 

performance under Rayleigh channel compared to 

other modulation scheme’s and channels [2]. 

 

Ashutosh Kumar Mishra, Rashmi Pandey, This review 

work based on the Performance analysis of OAM-

OFDM system in AWGN Channel. In Digital 

communication system with multi carrier modulation 

technique can play very important role in all phase of 

designing and engineering. In this work we discuss 

about the performance analysis of 16QAM-OFDM 

system. We compare the performance analysis of 

different technique used in the 16 QAM OFDM and 

discuss the BER IN PSO vs SNR Ratio. 

 

In the previous work which was discuss in literature 

review shows that there is need to improvement in 

system in terms of Noise level. If Noise level will the 

BER IN PSO should be decreased so that in higher 

level QAM will be implemented at higher noise level 

such as 32 QAM, 64 QAM as so on. The recent 

advancement have improve the bit error rate some 

extant but the system that analyzed for more no of 

carriers that decreased the ISI and ISF using deferent 

technique [3]. 

 

K. Shamganth and M.P. Reena: Increasing demand 

for high-performance 4G broadband wireless is 

enabled by the use of multiple antennas at both 

transmitter and receiver ends. Multiple antenna 

technologies enable high capacities suited for 

Internet and multimedia services, and also 

dramatically increase range and reliability. The 

combination of multiple-input multiple-output 

(MIMO) signal processing with orthogonal frequency 

division multiplexing (OFDM) is regarded as a 

promising solution for enhancing the data rates of 

next-generation wireless communication systems 

operating in frequency selective fading 

environments. In this paper, we focus mainly on 

Internet users in hotspots like Airport etc. requiring 

high data rate services. A high data rate WLAN 

system design is proposed using MIMO-OFDM. In 

the proposed WLAN system, IEEE 802.11a standard 

design is adopted but the results prove a data rate 

enhancement from the conventional IEEE 802.11a.  

 

In this paper, a high data rate WLAN system design is 

proposed using MIMO-OFDM, in which IEEE 802.11a 

standard design is adopted and the results prove a 

data rate enhancement from the conventional 

IEEE802.11a.Shao-Hua Chu, Hsin -Piao Lin and Ding - 

Bing Linin their paper explorer about excess delay 
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spread and inter-symbol interference problems in 

indoor radio propagation channel, performance of 

WLAN is also evaluated using frequency selective 

fading channel. In their paper they had used monte-

carlo simulation based on the IEEE 802.11a physical 

layer specification. The paper analyse the 

performance of using Ommiad switch-beam antenna 

in a real office indoor environment. Compared with 

using omni antenna, the simulation results show that 

utilizing switch-beam antenna in AP the BER IN PSO 

performance improve about 2dB in light-of-sight 

(LOS) case, and 6dB in non – light – of–sight (NLOS) 

case [4]. 

 

Mehdi Ahmadi, EhsanRohani, PooyaMonshizadeh 

Naeeni and Sied Mehdi Fakhraie, IEEE 802.22, also 

called Wireless Regional Area Network (WRAN), is 

the newest wireless standard being developed for 

remote and rural areas. In this paper an overview of 

the standard and more specifically its PHY layer is 

introduced. In order to evaluate the performance of 

the system, we model the PHY layer in 

MATLAB/CHANNEL ESTIMATION and extract the Bit 

Error Rate (BER IN PSO) of the system for different 

code rates and modulation schemes with noisy 

channel.   

 

In this paper an overview of the standard and more 

specifically its PHY layer is introduced. In order to 

evaluate the performance of the system, the PHY 

layer is modeled and the Bit Error Rate (BER IN PSO) 

of the system for different code rates and 

modulation schemes with noisy channel is extracted. 

According to system output curves, lower 

modulations such as QPSK and 16- QAM have good 

performance in channels with SNRs below 7 dB. 

However, 64-QAM provides a higher throughput in 

good channel conditions [5-8]. 

 

AbhishekKatariya, Neha Jain, AmitaYadav, OFDM has 

recently been applied widely in wireless 

communication system due to its high data rate 

transmission capability with high bandwidth 

efficiency. Error control codes are used to protect 

information from errors that can occur during 

transmission Reed Solomon (RS) codes is one of the 

most important and best known classes of non-

binary. In the present study a Channel estimation of 

RS is done using single carrier’s transceivers, to 

observe the performance of RS code and choose the 

effective parameters that can improve OFDM system. 

Evaluation of Bit Error Rate (BER IN PSO) 

performance for RS code as a function of code rate 

and block size are tested. This testing is applied to 

single carrier system with different channel model 

using QPSK technique. BER IN PSO performance over 

Rayleigh channel and Rician channels are done 

respectively. In this paper, the system throughput of 

a working OFDM system has been enhanced by 

adding RS coding. The bit error rate (BER IN PSO) 

performance degradation of OFDM system is 

investigated in different channel.  

 

We consider the effects of BER IN PSO both in 

Rayleigh and Rician. The environment theoretical 

approximate calculation method is also derived of 

BER IN PSO for binary using quaternary phase shift 

keying (QPSK) modulation schemes in OFDM 

systems. In addition, the method of BER IN PSO 

calculation is validated by Channel estimations. In 

this paper Improvement of performance elevation 

criteria of RS coded OFDM TRANSMISSION over 

noisy channel is analysed using Channel estimation. 

The Channel estimation Communication tool and 

basic library tools are used with standard values in 

IEEE802.11A. 

 

III.HOW MINIMIZATION BER AND PSO 

PARAMETER CONTROL 
 

From the above case, we can learn that there are two 

key steps when applying PSO to optimization 

problems: the representation of the solution and the 

fitness function. One of the advantages of PSO is that 

PSO take real numbers as particles. It is not like GA, 

which needs to change to binary encoding, or special 

genetic operators have to be used. For example, we 

try to find the solution for f(x) = x1^2 + x2^2+x3^2, 

the particle can be set as (x1, x2, x3), and fitness 

function is f(x). Then we can use the standard 

procedure to find the optimum.  

 

The searching is a repeat process, and the stop 

criteria are that the maximum iteration number is 

reached or the minimum error condition is satisfied. 

There are not many parameter need to be tuned in 

PSO. Here is a list of the parameters and their typical 

values. DATA SET IN FORM OF BER AND SNR: the 

typical range is 20 - 40. Actually for most of the 

problems 10 particles is large enough to get good 

results. For some difficult or special problems, one 

can try 100 or 200 particles as well. 
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1. Dimension of Ber and Snr: It is determined by the 

problem to be optimized Range of particles: It is 

also determined by the problem to be optimized, 

you can specify different ranges for different 

dimension of particles. 

2. Distance to Covered Maximum Snr: it determines 

the maximum change one particle can take during 

one iteration. Usually we set the range of the 

particle as the Vmax for example, the particle (x1, 

x2, x3) X1 belongs [-10, 10], then Vmax = 20. 

3. Learning Factors: c1 and c2 usually equal to 2. 

However, other settings were also used in different 

papers. But usually c1 equals to c2 and ranges from 

[0, 4] 

4. The Stop Condition Maximum Ccdf: the maximum 

number of iterations the PSO execute and the 

minimum error requirement. For example, for ANN 

training in previous section, we can set the 

minimum error requirement is one mis-classified 

pattern. The maximum number of iterations is set to 

2000. This stop condition depends on the problem 

to be optimized. 

5. Global Version Vs. Local Version: we introduced two 

versions of PSO. Global and local version. Global 

version is faster but might converge to local 

optimum for some problems. Local version is a little 

bit slower but not easy to be trapped into local 

optimum. One can use global version to get quick 

result and use local version to refine the search.  

 

Another factor is inertia weight, which is introduced 

by Shi and Eberhart. If you are interested in it, please 

refer to their paper in 1998. (Title: A modified particle 

swarm optimizer) As stated before, PSO simulates 

the behaviors of bird flocking. Suppose the following 

scenario: a group of birds are randomly searching 

food in an area. There is only one piece of food in 

the area being searched. All the birds do not know 

where the food is. But they know how far the food is 

in each iteration.  

 

So what's the best strategy to find the food? The 

effective one is to follow the bird which is nearest to 

the food. PSO learned from the scenario and used it 

to solve the optimization problems. In PSO, each 

single solution is a "BER AND SNR” in the search 

space. We call it "DATA SAMPLE". All of particles 

have fitness values which are evaluated by the fitness 

function to be optimized, and have velocities which 

direct the flying of the particles. The particles fly 

through the problem space by following the current 

optimum particles.  

 

PSO is initialized with a group of random 

particles (solutions) and then searches for optima 

by updating generations. In every iteration, each 

particle is updated by following two "best SNR” 

values. The first one is the best solution (fitness) 

it has achieved so far. (The fitness value is also 

stored.) This value is called pbest. Another "best" 

value that is tracked by the particle swarm 

optimizer is the best value, obtained so far by 

any particle in the population. This best value is a 

global best and called gbest. When a particle 

takes part of the population as its topological 

neighbors, the best value is a local best and is 

called lbest. 

 

IV. PEAK-TO-AVERAGE POWER RATIO 

(PAPR) CCDF PARAMETER WITH PSO 
 

Peak-to-Average Power Ratio (PAPR) is an important 

parameter for the analysis of Orthogonal Frequency 

Division Multiplexing (OFDM) signals. CCDF curves 

are known to have great importance in the study of 

signal performance on the basis of power level. This 

paper presents the CCDF performance of the OFDM 

signal with different number of carriers. Simulation is 

used to implement the CDF equation and its 

accuracy is checked on the results. Theoretical results 

and simulation results are compared.  

 

Peak-to-Average Power Ratio (PAPR) is an important 

parameter for the analysis of orthogonal frequency 

division multiplexing (OFDM) signals. CCDF curves 

are known to have great importance in the study of 

signal performance on the basis of power level. This 

paper presents the CCDF performance of the OFDM 

signal with different number of carriers. Simulation is 

used to implement the CDF equation and its 

accuracy is checked on the results. Theoretical results 

and simulation results are compared. 

 

Our base paper propose a simple technique for the 

reduction of high Peak to Average Power Ratio 

(PAPR), based on Clipping and Differential Scaling 

Selected mapping (SLM) is a promising peak-to-

average power ratio (PAPR) reduction technique for 

orthogonal frequency division multiplexing (OFDM) 

system Partial transmit sequence (PTS), is one of the 

most attractive method to reduce the PAPR in OFDM 

systems. It achieves considerable PAPR reduction 

without Distortion Power Complementary 

Cumulative Distribution Function (CCDF) curves 
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provide critical information about the signals 

encountered in 3G systems. These curves also 

provide the peak-to-average power data needed by 

component designers. 

 

This application note examines the main factors that 

affect power CCDF curves, and describes how CCDF 

curves are used to help design systems and 

components. When are CCDF curves used? Perhaps 

the most important application of power CCDF 

curves is to specify completely and without 

ambiguity the power characteristics of the signals 

that will be mixed, amplified, and decoded in 

communication systems. For example, baseband DSP 

signal designers can completely specify the power 

characteristics of signals to the RF designers by using 

CCDF curves. This helps avoid costly errors at system 

integration time. Similarly, system Manufacturers can 

avoid ambiguity by completely specifying the test 

signal parameters to their amplifier suppliers. CCDF 

curves apply to many design applications. Some of 

these applications are:  

1. Visualizing the effects of modulation formats.  

2. Combining multiple signals via systems 

components (for example, amplifiers).  

3. Evaluating spread-spectrum systems.  

4. Designing and testing RF components. 

 

 

 

 

 

 

 

1. Sample Collection MATLAB 2015 Software: 

Matlab is an ideal tool for simulating digital 

communications systems, thanks to its easy scripting 

language and excellent data visualization capabilities. 

One of the most frequent simulation tasks in the field 

of digital communications is bit-error rate testing of 

modems. The bit-error-rate performance of a 

receiver is a figure of merit that allows different 

designs to be compared in a fair manner.  

 

Performing bit-error-rate testing with Matlab is very 

simple, but does require some prerequisite 

knowledge. In Matlab, we represent continuous-time 

signals with a sequence of numbers, or samples, 

which are generally stored in a vector or an array. 

Before we can perform a bit-error-rate test, we must 

precisely understand the meaning of these samples. 

We must know what aspect of the signal the value of 

these samples represents. We must also know the 

time interval between successive samples. For 

communications simulations, the numeric value of 

the sample represents the amplitude of the 

continuous-time signal at a specific instant in time. 

We assume this amplitude is a measurement of 

voltage, though it could just as easily be a 

measurement of current. The time between 

successive samples is, by definition, Ts . This tells us 

how often the continuous-time signal was sampled. 

Instead of specifying Ts , we usually specify the 

sampling frequency, fs , which is the inverse of Ts . 

For convenience, we will always associate a sample 

value of 1.0 with a voltage of exactly one volt.  

 

Furthermore, we will always assume a resistance of 

exactly one ohm. This allows us to dispense with the 

notion of resistance altogether. For our simulations, 

we will represent a continuous time signal as an array 

of samples, the numeric value of which is in units of 

volts, referenced to a resistance of one ohm. Usually, 

the sampling frequency is KHz, but other sampling 

frequencies are also in common use, so the sampling 

frequency should always be specified. 

The BER Analyzer app calculates BER as a function of 

the energy per bit to noise power spectral density 

ratio (Eb/N0). Using this app, you can: 

1. Plot theoretical BER vs. Eb/N0 estimates and upper 

bounds. 

2. Plot BER vs. Eb/N0 using the semi analytic 

technique. The semi analytic technique estimates 

BER performance by using a combination of 

simulation and analysis. Use this technique when 

the system error rate is small, for example, < 10–6. 

3. Estimate BER performance by using MATLAB® 

functions or Simulink® models. 

4. On the Semianalytic tab, set these parameters: 

5. Set the Modulation order to 4. 

6. Set the Samples per symbol parameter to 8. 

7. Set the Transmitted signal and Received signal 

parameters to rectpulse (pskmod([0:3 0],4),8). To 

use the semi analytic technique, the number of 

symbols must exceed ML, where M is the 

modulation order and L is the impulse response 

length. The impulse response is 1, so a minimum of 

five symbols is required. 

8. Specify the Numerator as ones (8,1)/8. These 

coefficients specify an ideal integrator having eight 

samples per symbol. 
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Figure 1: Data sets collections. 

 

Plot the BER vs. Eb/N0 curve by clicking Plot. 

 

V. RESULT AND SIMULATION 
 

 
 

Figure 2: output of samples. 

 

BPSK 

 
Figure 3: BPSK PAPR reduction. 

 

 
 

Figure 4: QPSK PAPR reduction. 

 

16QAM 

 
 

Figure 5: 16QAM PAPR reduction. 

 

64QAM 

 

 
 

Figure 6: 64QAM PAPR Reduction. 
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VI. CONCLUSION 
 

OFDM is an exceptionally appealing strategy for 

multicarrier transmission and has turned to be one of 

the standard decisions for high rapid data 

transmission over a communication channel. It has 

different favorable circumstances; yet in addition has 

one major drawback: it has a very high PAPR.  

 

In this paper portion of the strategies for reducing 

the high PAPR of the system were dissected and 

thought about. Among the five techniques that were 

analyzed, it was found out that peak insertion is 

more effective in PAPR reduction. Anyway no 

particular PAPR diminishment strategy is the best 

answer for the OFDM framework. When we go for 

PAPR technique, we should care of loss of 

information; transmit signal power increase, BER 

increase, and computational complexity increases. 

Here, only one Input one Output (SISO) OFDM 

framework have been considered. It can be reached 

out to MIMO OFDM which can be actualized using 

multiple transmitting and receiving antennas which is 

an interesting work of future. 
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