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Abstract 
 

High peak to average power ratio (PAPR) is a very 

serious drawback in Orthogonal Frequency 

Division Multiplexing (OFDM). Multiple transmit 

and receive antennas can be used to form multiple-

input multiple-output (MIMO) channels to increase 

the capacity and data rate. We propose the novel 

approach which is reduce PAPR and Computational 

complexity without any distortion based on clipped 

OFDM. In these technique the phase sequence 

multiplication before perform FFT operation by 

using PN sequence generator and second phase 

sequence multiplication are the invert version of PN 

sequence generator. The performance of Space-

Frequency (SF) block coding for MIMO OFDM 

along with different equalizers is also analyzed. Bit 

Error Rate (BER) analysis is presented using 

different equalizers and then optimum equalization 

method is suggested .We show the practical aspect 

of propose scheme in MATLAB environment. 
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1. Introduction 
  

Orthogonal frequency division multiplexing (OFDM) 

[1] is a multi-carrier modulation technique [2, 3] 

which has high spectral efficiency and higher data 

rates.  The performance of OFDM system is better 

than over frequency selective fading channel [4]. To 

ensure linear amplification of a signal with a large 

PAPR, the amplifier has to be operated with a large 

input back off (IBO), which means that the mean 

power has to be chosen sufficiently low, leading to a 

very low efficiency of the amplifier. If the IBO is 

chosen too small, the signal will be distorted.  

 

The main drawback of OFDM is the high peak-to-

average power ratio (PAPR)[5]which is reduce the 

power efficiency of a HPA (High Power Amplifier) 

[6].OFDM is a special form of multi carrier 

modulation and painful Inter Symbol Interference 

(ISI) by multiplexing the data on orthogonal property. 

OFDM can be combined with MIMO [2, 3] to 

increase the system capacity and performances many 

techniques to deal with the PAPR problem [7]. The 

techniques amplitude clipping, clipping and filtering, 

coding, tone reservation, tone injection, active 

constellation extension, partial transmit sequence, 

selected mapping, and interleaving.  

 

The SLM techniques [8] achieve PAPR reductions 

but the power increase, bit error rate increase and 

computational complexity increase. Optimal bit 

loading and subcarrier allocation problems for 

multiuser OFDM have been formulated in [9][10], 

specifically minimization of the overall transmit 

power under data constraint, and maximization of the 

data rate under power constraint. These are non linear 

optimization problems which can be broadly divided 

into two categories: Margin Adaptive (MA) [11] and 

Rate Adaptive (RA) optimization [12][13]. It is 

difficult to solve these problems unless the integer 

variables are relaxed to allow real numbers. These 

classical algorithms are computationally intensive 

due to the nature of non linear optimization. 

 

However, OFDM systems have the undesirable 

feature of a large Peak to Average Power Ratio 

(PAPR) of the transmitted signals. Consequently to 

prevent the spectral growth of the OFDM signal, the 

transmit amplifier must operate in its linear regions. 

Therefore, power amplifiers with a large linear region 

are required for OFDM systems, but such amplifiers 

will continue to be a major cost component of OFDM 

systems. Consequently, reducing the PAPR is pivotal 

to reducing the expense of OFDM systems. However, 

the increase in bandwidth is an impractical method, 

and an alternate solution is to adopt some spectral 

efficient techniques like MIMO systems [14]. The 

key advantage of employing multiple antennas is to 

get reliable performance through diversity and the 

achievable higher data rate through spatial 

multiplexing. 

 

We provide here an overview of user authentication 

service by different researchers. The rest of this paper 

is arranged as follows: Section 2 introduces OFDM 

and multi carrier system Scheme; Section 3 describes 

about the peak to average ratio; Section 4 shows the 

mapping; Section 5 describes the proposed scheme. 

Section 6 describes Conclusion. 

 

2. OFDM and Multi Carrier System 
 

In multicarrier systems the baseband operations at the 

transmitter include mapping the data bit stream to 
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symbols according to a various modulation scheme. 

The baseband complex symbol are modulates one 

orthogonal subcarrier and an OFDM signal is formed 

by summing all the N modulated Independent 

subcarriers which are equal bandwidth. The 

mathematical representation of an OFDM time 

domain signal is given 

 
Where T = 1/ f is the symbol period and N is 

Number of sub carriers. 

 

Orthogonal Frequency Division Multiplexing 

(OFDM) shown in fig.1 is based on a parallel data 

transmission technique that decreases the effect of 

selective and multipath fading. Orthogonal Frequency 

Division Multiplexing (OFDM) is come from the fact 

that the data is sent using different carriers each of a 

different frequency and these carriers are orthogonal 

to each other. 

 
Fig.1 OFDM Technique 

 

3. Peak to Average Ratio 
 

Complementary cumulative distribution function 

(CCDF) of PAPR is a method of performance 

estimation used in PAPR reduction techniques. The 

PAPR is describes the dynamic range of the OFDM 

time domain signal. The very conventional definition 

of the PAPR for the OFDM symbol in the time 

domain is given 

 By
Peak Amplitute of the signal

PAPR = 
Average value of the signal

 

 

 

2

2

max x
PAR {x} =  

E x 
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The CCDF of the PAR is  

Pr [PAR{x[n]}> ] = 1-(1- )Ne





 
 

4. Mapping  
 

In a Selected mapping (SLM) shown in fig.3 is a 

specific scheme for PAPR reduction. SLM takes 

advantage of the fact that the PAPR of an OFDM 

signal is very sensitive to phase shifts in the 

frequency-domain data. PAPR reduction is achieved 

by multiplying independent phase sequences to the 

original data and determining the PAPR of each 

phase sequence combination. The combination with 

the lowest PAPR is transmitted. In other words, the 

data sequence X is element-wise phased by D N-

length phase sequences. PAPR reduction is achieved 

by multiplying independent phase sequences to the 

original data and determining the PAPR of each 

phase sequence combination. The combination with 

the lowest PAPR is transmitted.  

 

The CCDF of the PAPR in SLM OFDM symbol is 

(d )
 Prob [PAPR{x }> ] = [1-(1- ) ]N De 

 

 
 

 
 

Fig.2 SLM for N = 128 and D = 5 to 100. 

 

 

 

Fig.3 SLM technique 

 

5. Proposed Scheme 
 

We propose the novel approach shown in fig4 which 

is reduce PAPR and Computational complexity 

without any increase or decrease the performance. In 

these technique the phase sequence multiplication 

before perform IFFT operation by using PN (pseudo 

random) sequence generator. It generates random 

sequence of particular length. The second phase 

sequence generates only use inverter circuit. The 

phase multiplications are the invert version of PN 

sequence generator. After perform IFFT operation 

select minimum PAPR of desire data then 

transmitted. Which is reduce the PAPR of desire low 

level and reduce Computational complexity by using 

only single PN sequence generator in place of two.  
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Fig.4 Proposed Schemes 

 

6. Conclusion 
 

The system model for simulation was designed as 

tunable system so the number of subcarriers used and 

the length of data source was adjustable. The effect of 

number of subcarriers used in the system towards 

BER verses SNR was measured and showed that 

more number of subcarriers higher bits of error was 

achieved. 

 

We propose the novel approach which is reduce 

PAPR and Computational complexity without any 

distortion based on clipped OFDM. In these 

technique the phase sequence multiplication before 

perform FFT operation by using PN sequence 

generator and second phase sequence multiplication 

are the invert version of PN sequence generator. The 

performance of Space-Frequency (SF) block coding 

for MIMO OFDM along with different equalizers is 

also analyzed. Bit Error Rate (BER) analysis is 

presented using different equalizers and then 

optimum equalization method is suggested. We show 

the practical aspect of propose scheme in MATLAB 

environment. 
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