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Abstract— Communication is one of the important aspects 

of life. With the advancement in age and its growing 

demands, there has been rapid growth in the field of 

communications. Signals, which were initially sent in the 

analog domain, are being sent more and more in the digital 

domain these days. For better transmission, even single – 

carrier waves are being replaced by multi – carriers. Multi – 

carrier systems like CDMA and OFDM are now – a – days 

being implemented commonly. In the OFDM system, 

orthogonally placed sub – carriers are used to carry the data 

from the transmitter end to the receiver end.  Presence of 

guard band in this system deals with the problem of ISI and 

noise is minimized by larger number of sub – carriers. In 

this paper we have focused on learning the basics of an 

OFDM System and have undertaken various methods to 

reduce the PAPR in the system so that this system can be 

used more commonly and effectively.                                 
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I. INTRODUCTION 

Since the very genesis of man, communication has been one 

of the main aspects in human life .Previously various 

methods like sign languages were implemented for this 

purpose. As various civilizations started coming into 

existence, many innovative ideas came to the minds of the 

people – special birds and human messengers were 

employed to meet these challenges. As ages rolled by, post 

system developed and transportation vehicles like trains and 

ships were used to maintain link between people miles apart. 

But by the turn of the nineteenth century, a great leap in 

communication system was observed when wireless 

communication was introduced. After the advent of wireless 

communication huge change has been observed in the 

lifestyle of people. Wireless communication which was 

initially implemented analog domain for transfer has is now-

a-days mostly done in digital domain. Instead of a single 

carrier in the system multiple sub-carriers are implemented 

to make the process easier. Presence of large number of 

independently modulated sub-carriers in an OFDM system 

the peak value of the system can be very high as compared 

to the average of the whole system. This ratio of the peak  to 

average power value is termed as Peak-to-Average Power 

Ratio. Coherent addition of N signals of same phase 

produces a peak which is N times the average signal. 

The paper is organised into following sections: 

- PAPR reduction techniques. 

- Proposed algorithm. 

- Results and discussion. 

- Conclusion.  

II. PAPR REDUCTION TECHNIQUES 

PAPR reduction techniques vary according to the needs of 

the system and are dependent on various factors. PAPR 

reduction capacity, increase in power in transmit signal, loss 

in data rate, complexity of computation and increase in the 

bit-error rate at the receiver end are various factors which 

are taken  into  account before adopting a PAPR reduction 

technique of the system. [3]. 

The PAPR reduction techniques on which we 

would work upon and compare in our later stages are as 

follows: 

A. Amplitude Clipping and Filtering 

Amplitude clipping is considered as the simplest technique 

which may be under taken for PAPR reduction in an OFDM 

system. A threshold value of the amplitude is set in this case 

to limit the peak envelope of the input signal. Signal having 

values higher than this pre-determined value are clipped and 

the rest are allowed to pass through un-disturbed [3] 

The problem in this case is that due to amplitude 

clipping distortion is observed in the system which can be 

viewed as another source of noise. This distortion falls in 

both in – band and out – of – band.  Filtering cannot be 

implemented to reduce the in – band distortion and an error 

performance degradation is observed here. On the other 

hand spectral efficiency is hampered by out – of – band 

radiation.  

B. Selected Mapping 

The main objective of this technique is to generate a set of 

data blocks at the transmitter end which represent the 

original information and then to choose the most favourable 

block among them for transmission. Let us consider an 

OFDM system with N orthogonal sub – carriers. Among  the  

modified  data  blocks,  the  one  with  the  lowest  PAPR  is  

selected  for transmission. The amount of PAPR reduction 

for SLM depends on the number of phase sequences U and 

the design of the phase sequences. 

C. PTS Method 

In the PTS technique, an input data block of N symbols is 

partitioned into disjoint sub blocks. The sub carriers in each 

sub block are weighted by a phase factor for that sub block. 

The phase factors are selected such that the PAPR of the 

signal is minimized. Figure 1 shows the block diagram of 

the PTS technique. In the PTS technique [9,10] input data 

block X is partitioned into V disjoint sub blocks Xv = [Xv,0, 

Xv,1, …, Xv,N-1], v = 1, 2, …, V, The set of phase factors is 

denoted as a vector b = [b1, b2, …, bv]. The time domain 

signal after combining is given by                                                 

x′(b) =  ∑ b(v).x(v)        0≤v≤V 

x′(b) = [x′0(b), x′1(b). … x′N-1(b)] 
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Fig. 1: Block Diagram of the PTS Technique 

III. PROPOSED ALGORITHM 

Orthogonal frequency division multiplexing (OFDM) has 

proven to be the most promising technique for high speed 

data transmission over a dispersive channel. It provides high 

spectral efficiency, low implementation complexity, less 

vulnerability to echoes and non–linear distortion. Due to 

these advantages of the ofdm system, it is vastly used in 

various communication systems. Typical examples include: 

digital audio broadcasting (dab), digital video broadcasting 

(DVB), wifi (ieee 802.11a/g/j/n), worldwide interoperability 

for microwave access (wimax-ieee 802.16), ultra wide band 

wireless personal area network (uwb wireless pan-ieee 

802.15.3a) and mobile broadband wireless access (mbwa-

ieee802.20) [4]. Despite these advantages, it has few 

limitations of PAPR and ber [4]. A high PAPR increase the 

complexity of the analog–to–digital and digital–to–analog 

converter and reduces the efficiency of the radio – frequency 

(rf) power amplifier. There are a number of techniques 

dealing with the problem of ber & PAPR. Some of these 

include: constellation shaping, nonlinear companding 

transforms, tone reservation and tone injection (ti), clipping 

and filtering, partial transmit sequence and precoding based 

techniques. Among these techniques, pts scheme has been 

found to an efficient and attractive method that has several 

advantages over others. In pts, an input data sequence is 

divided into a number of disjoint subblocks, which are then 

weighted by a set of phase factors to create a set of 

candidate signals. Finally, the candidate with the lowest 

PAPR is chosen for transmission. This pts scheme has a 

major drawback that it requires a very large number of 

computations to identify and select the optimum candidate 

signal that has a low PAPR from all the available 

combinations of candidate signals. This computational 

complexity has been reduced by implementing several 

modified techniques like iterative flipping, but all these 

techniques are implemented by reducing & eliminating 

some of the candidate signals which causes the information 

loss. Among all these techniques , pts is a promising 

distortion less schemes to reduce PAPR. 

To do the PAPR analysis and to evaluate the 

performance of the proposed PTS based PAPR reduction 

method, the same is implemented using MATLAB by 

undertaking the following steps:  

1) To do the PAPR analysis of OFDM system with the 

mentioned PTS based function, firstly binary data is 

generated randomly. 

2) The generated binary data is then converted into 

symbols and is then modulated by QPSK (where M=4, 

16, 64, 256). 

3) The serial data is then converted into parallel data and 

IFFT is performed as normal in OFDM procedure. 

4) The parallel signal is then converted to serial data and a 

non-linear polynomial function is applied to reduce the 

PAPR. The PAPR is then calculated and the serial 

OFDM signal is then passed through a multipath 

channel with AWGN noise added. 

5) The received signal is again passed through the serial to 

parallel converter, which is then demodulated and 

converted back to serial data to retrieve back the signal. 

 
Fig. 2: Flow chart of Improved PTS method 

IV. RESULTS AND DISCUSSION 

All carriers are orthogonal to each other, which means when 

one particular subcarrier is at its peak other are at zero as 

shown in the Figure 3 shows OFDM signal for 4 subcarriers. 

All four carriers are orthogonal to each other that means 
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when one particular subcarrier is at its peak other are at zero 

as shown in the figure. 

 
Fig. 3: OFDM Signals 

The CCDF of PAPR of OFDM for N=16 is as 

shown in figure 4. The horizontal and vertical axes represent 

the threshold for the PAPR and the probability that the 

PAPR of a data block exceeds the threshold, respectively. 

 
Fig. 4: CCDF of PAPR of OFDM for N=16 

Figure 5 shows about how the PAPR and 

probability that PAPR of data block exceeding that 

threshold without any technique. It shows CCDF of PAPR 

of unmodified OFDM. From figure it is clear that around 

0.1% of signals have probability of PAPR more than 10.6 

dB. 

 
Fig. 5: CCDF of PAPR of Unmodified OFDM 

The CCDFs of the PAPR after applying one of the 

PAPR reduction techniques (i.e. PTS technique with 16 

candidates) are also in Figure 6. It shows CCDF of PAPR of 

modified OFDM. From figure it is clear that around 0.1% of 

signals have probability of PAPR more than 8.8 dB. 

 
Fig. 6: CCDF of PAPR of OFDM With PTS 

Figure 7 shows the Comparison of CCDF of PAPR 

of unmodified OFDM and OFDM with PTS technique. The 

figure shows that when is used as a PAPR reduction 

technique, the 0.1 percent PAPR reduce to 8.8 dB, resulting 

in 1.8 dB reductions. Speaking roughly, the closer the 

CCDF curve is to the vertical axis, the better its PAPR 

characteristic. 

 
Fig. 7: Comparison of CCDF of PAPR of Unmodified 

OFDM and OFDM with PTS 

Figure 8 shows the Comparison of CCDF of PAPR 

of unmodified OFDM and OFDM with PTS technique with 

36 phase sequences. The figure shows that when is used as a 

PAPR reduction technique, the 0.1 percent PAPR  reduce to 

7.6 dB, resulting in 2.8 dB reductions. 

 
Fig. 8: Comparison of CCDF of PAPR of Unmodified 

OFDM and OFDM with PTS for 36 Phase Sequences 
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Now I try to show that the PAPR reduction process 

can be made more efficient by increasing the number of 

phase sequences and the number of sub blocks, although 

there may be a little bit increment of calculation complexity. 

 
Fig. 9: Comparison of CCDF of PAPR of Unmodified 

OFDM and OFDM with PTS for Variable V 

These results show that the PAPR reduction 

process can be made more efficient by increasing the 

number of phase sequences and the number of sub blocks, 

although there may be a little bit increment of calculation 

complexity. Following figure shows the comparison of 

PAPR for original unmodified OFDM signal and by using 

PTS technique for different phase sequences and variation in 

number of sub blocks. 

V. CONCLUSION 

In PTS, the receiver must know which vector had actually 

been used at transmitter to recover the data at receiver 

correctly. Therefore, the phase factors must be transmitted 

as side information, resulting in some loss of band 

efficiency. However to reduce the intermodulation distortion 

in high power amplifiers or active devices reduction in 

PAPR is unavoidable. 

The PAPR reduction with the PTS technique is 

about 1.8 dB for 0.01 % of input symbols. This reduction in 

PAPR with PTS can be increased by increasing the number 

of phase sequences and the size of input data block. The 

simulation results show that PAPR is reduced to 2.8 dB for 

0.01 % of input symbols for increasing the number of phase 

sequences from 16 to 36. Also, PAPR is reduced to 2.7 dB 

for 0.01 % of input symbols for increasing the size of input 

data block from 4 to 8. But the cost paid for this reduction in 

PAPR is increase in calculation complexity. 
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