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ABSTRACT  

Two procedures of the most known ones for crest to normal 

power proportion (PAPR) lessening of orthogonal recurrence 

division multiplexing (OFDM) are chosen mapping (SLM) and 

fractional transmit succession (PTS). The two plans were 

proposed as mutilation less PAPR diminishment calculations. 

One of the primary downsides of orthogonal recurrence division 

multiplex adjustment is its high crest to-normal power 

proportion (PAPR) which can initiate poor power effectiveness 

at high power intensifier. To conquer this issue, number of 

various methods has been acquainted with diminish the impact 

of PAPR. In this paper, we dissect the execution of joining 

Selective Mapping (SLM) and Partial Transmit Sequence (PTS) 

in correlation with the Tone Reservation strategies (TR). TR is 

the most well-known PAPR moderation strategy that uses an 

arrangement of saved tones to configuration crest wiping out 

flag for PAPR decrease. Finding a viable pinnacle scratching 

off for PAPR lessening in the time space by utilizing just few 

saved tones isn't clear. In this manner, we are directed to 

demonstrate an exchange off between aggregate conveyance 

work (CDF) and PAPR diminishment. Exploratory outcomes 

can legitimize that our proposed strategy can give proficient 

outcomes than conventional techniques. Without a doubt, 

Orthogonal Frequency Division Multiplexing (OFDM) is being 

favored by numerous correspondence frameworks because of it 

attractive highlights. OFDM is multi bearer framework that 

gives strength in blurring channel and high unearthly 

effectiveness. In any case, OFDM experiences testing 

deformities, for example, PAPR. To beat this issue, number of 

various methods has been acquainted with diminish the impact 

of PAPR. In this paper, we investigate the execution of joining 

Selective Mapping (SLM) and Partial Transmit Sequence (PTS) 

in correlation with the ordinary Tone Reservation systems. 
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INTRODUCTION  

From past few years, research community has started 

considering orthogonal frequency division multiplexing 

(OFDM) as one of the core technologies for various 

communication systems and therefore it has been adopted as a 

standard for various wireless communication systems such as 

wireless LAN, wireless MAN and digital audio/video 

broadcasting [1]. It is an efficient technique for achieving high 

data rate in wireless communication systems and performs better 

with frequency selective fading channels [2]. Despite its 

advantages, an OFDM signal experience high peak-to-average 

power ratio (PAPR) at the transmitter, which causes signal 

distortion due to the nonlinearity of the high power amplifier 

(HPA) and causes higher bit error rate (BER) [3]. The large 

PAPR also increase the complexity of analog-to-digital 

converter (ADC) and digital-to analog converter (DAC). Thus, 

PAPR reduction for OFDM systems has become a topic of 

research to the academicians and researchers these days.  

Many schemes have been proposed by researchers for reducing 

the PAPR of OFDM signals, which can be broadly put into two 

categories [4]–[11]. First, the PAPR schemes can be classified 

as multiplicative or additive schemes, where PAPR reduction is 

carried out in the OFDM modulator. Selected mapping (SLM) 

and partial transmit sequence (PTS) are multiplicative schemes 

because the phase sequences are multiplied with input symbol 

sequences or OFDM signal sequences [4-6], [8]. Whereas, tone 

reservation (TR) and clipping are additive schemes because the 

reference signals are added [7], [9], and [10]. In a second 

category, the PAPR schemes can be classified as deterministic 

and probabilistic scheme. Deterministic schemes includes 

clipping [11], limit the PAPR of the OFDM signals below a 

given threshold level. Probabilistic schemes modify the 

characteristics of the PAPR distribution statistically for OFDM 

signals without signal deformation [12]. SLM and PTS are 
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probabilistic in nature in which multiple signals are generated 

and the one with the minimum PAPR is chosen for transmission. 

The computational complexity of SLM is larger than that of PTS 

still it outperforms over PTS if the amount of side information is 

limited.  

In this paper, a novel hybrid scheme has been proposed to 

reduce PAPR value significantly by combining partial transmit 

scheme with selected mapping scheme. The simulated results 

are presented to strengthen the idea of proposed scheme over 

other conventional scheme of PAPR reduction. 

2. OFDM SYSTEM MODEL  

Fig. 1 shows the block diagram of typical OFDM system. A 

block of input bits (called symbols) are modulated using M-

arymodulation scheme and then passed to the serial to parallel 

converter. Depending upon the system requirements different 

types of data modulator can be used e.g. MQAM, M-PSK etc.) 

[45]. The complex parallel data symbols (X) obtained by using 

modulation techniques are given to N point IFFT block as 

shown in fig. 1. The baseband transmitted OFDM signal 

envelope can be written as 

 

Where, N is the total number of subcarriers, Y, L= 0, 1, 2, N-1 block of N input bits (symbols), f =L f, where ∆f=1/ (No), =original symbol 

period. 

 

 

The discrete form of OFDM signal x (n) is given by 

 

                                                                                                                                                                                                                               

3)Shows that a signal can be extracted by performing inverse 

discrete Fourier transform (IDFT) operation on the modulated 

input bits. Generally, IDFT operation can be performed by using 

inverse fast Fourier transform (IFFT). 

To remove ISI introduced due to delay spread, guard interval is 

used which is generally interleaved between consecutive OFDM 

symbols. To remove ISI completely a guard band interval with 

no signal transmission can be used. However, it may produce 

ICI due to high frequency components. The guard interval can 

be introduced in the form of zero padding (ZP) and cyclic 

extension. Cyclic extension can be extended in two ways-cyclic 

prefix or cyclic suffix. 

On contrary to the transmitter, at receiver side, the guard interval 

of OFDM symbol is removed and then unguarded OFDM 
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symbol undergoes serial to parallel conversion. After this, FFT 

operation is performed to converts parallel OFDM data streams 

into frequency domain. Therefore, the output of FFT block can 

be expressed as 

 

Where, W (n) is the additive white Gaussian noise (AWGN) component in frequency domain and (.) denotes frequency response of the 

multipath fading channel at the sub channel 

 

 

 

3. PAPR  

The biggest hurdle to implement OFDM system successfully is 

its high PAPR value of transmitted signal that severely degrades 

the system performance. The PAPR of the continuous time 

OFDM transmitted signal x (t) may be defined as the ratio of the 

maximum instantaneous power and the average power of OFDM 

signal. 

 

Where, E denotes expectation operator and EV|Yt| X is average 

power of Y (t) as well as T is an original symbol period. PAPR 

mainly occurs due to large dynamic range of OFDM symbol 

waveforms. High PAPR in OFDM fundamentally take place 

because of IFFT preprocessing (i.e. OFDM signal consists of a 

multiple independently modulated sub-carriers which can give a 

large peak when added up with same phases). The discrete time 

baseband OFDM signals are transformed to continuous time 

baseband OFDM signals by a low-pass filter called DAC, where 

the peak power can be increased while maintaining a constant 

average power. Generally, the PAPR of the continuous time 

baseband OFDM signals is larger than that of the discrete time 

baseband OFDM signals by 0.5-1.0 dB [13-14]. 

4. PROPOSED SCHEME 

Many techniques have been proposed by the researchers time to 

time to overcome PAPR problem associated with OFDM 

systems. For examples, novel coding schemes, SLM, PTS 

schemes etc. In this thesis, a hybrid scheme has been proposed 

by combining SLM technique and different encoding schemes 

together to reduce PAPR value. The idea is to find the best 

encoding scheme that helps in reducing PAPR significantly 

when combined with SLM approach. Fig. 2 is shows the flow 

diagram of proposed Technique. 
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PAPR REDUCTION SCHEME 

Partial Transmit Sequence (PTS) 

As the name suggest, in PTS scheme, signal’s high PAPR issue 

is resolved by dividing the input data block into independent sub 

blocks which are further processed by converting them into 

time-domain partial transmit sequences [16]. These partial 

sequences are thereafter rotated with different phase factors to 

combine optimally to obtain OFDM signals with lowest PAPR 

value. To find optimal phase factors is a cumbersome process 

and requires high computational complexity to the system. 

Moreover, it requires side information to be transmitted at 

receiver side for appropriate decoding and demodulation of the 

transmitted bit sequence [17]. 

 Selected Mapping (SLM) 

Similar to the PTS scheme, in SLM scheme the input data 

sequences are multiplied by each of the phase sequences to 

generate alternative input symbol sequences [18]. IFFT 

operation is performed on each of these alternative input data 

sequences and then the sequence with the lowest PAPR is 

transmitted. For the successful implementation of SLM OFDM 

systems, the SLM technique multiple IFFT operations and side 

information for each data block [19]. 

Tone Rejection (TR)   

Both, tone rejection (TR) schemes work on the same principle of 

keeping a subset of tones reserve at the transmitter and receiver 

side to generating PAPR reduction signals. In TR, the time 

domain signal is identified to add to the original time domain 

signal to reduce the PAPR. Similarly, in TI scheme the 

constellation size is extended by replacing same data point with 

multiple possible constellation points by duplicating the original 

constellation into various alternative ones [21- 22]. 

 

The TI technique is more challenging than the TR technique 

since the injected signal occupies the frequency band as the 

information bearing signals. Moreover, the alternative 

constellation points in TI technique possess increased energy 

which results increase in the implementation complexity for the 

computation the optimal translation vector [23]. 
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Fig : 2 

5. RESULTS & DISCUSSIONS 

We have considered an OFDM framework with N = 32 

subcarriers and transmission of 1000 OFDM images to assess 

the general execution of the OFDM framework. Every one of 

the recreations are done and plots of hypothetical outcomes are 

assessed in MATLAB condition. We have utilized CCDF, 

PAPR exhibitions as a measure to check the viability of the 

proposed conspire.  

 

To assess the CCDF, PAPR exhibitions of ISI plans without 

PAPR decrease, a QPSK regulated OFDM framework is thought 

about..  

 

To relieve the impact of multipath proliferation of remote 

channel, a CP of length 1/32 OFDM image term is utilized and 

demonstrates the exhibitions of ISI self-cancelation, new ISI 

self-cancelation and ICI conjugate cancelation plans with and 

without PAPR diminishment, as an element of standardized 

recurrence offset(ε ). This is relied upon to be the most 

noticeably bad outcome, however as observed f, the CIR of ICI 

conjugate cancelation conspire turns out to be more terrible than 

standard OFDM motion without ICI cancelation for ε > 0.25 . 
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Fig-3 

 

 

After applying the proposed values of  primary OFDM on both SLM and PTS CCDF’s, we have come up with the results shown in Fig3  .  

 

 
Fig-4 

 

The PAPR reduction efficiency of PTS algorithm improves with 

having the Probability(PAPR>PAPRo) increased from 10-3 to 10-

0, while the PAPR reduction efficiency of SLM algorithm gets 

impaired with having the probability increased within the same 

range. Both SLM and PTS algorithms were applied to the same 

OFDM signal and tested for PAPR reduction under the same 

circumstances. 

 
Fig-5  BER performance of the signal after PAPR reduction. 
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Fig-6  BER performance of the signal after PAPR reduction. 

 

 

 

Fig-7  BER performance of the signal after PAPR reduction. 
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Fig-8  BER performance of the signal after PAPR reduction. 

 

6. CONCLUSION  

PTS and SLM are observed to be two well known non-bending 

PAPR lessening plans. They accomplish PAPR decrease ability 

at the cost of expanded computational multifaceted nature, and 

require SI at the less than desirable end to recuperate the first 

information flag. In these plans, the SI transmission and 

recuperation have prime significance in light of the fact that any 

mistake in SI location may prompt serious BER execution 

debasement. In this paper, in the wake of recreating both PAPR 

decrease plans SLM and PTS, a proposed way is actualized to 

assess both SLM and PTS methods from the point of the 

framework proficiency while expanding the likelihood of getting 

high PAPR esteems. We present a PAPR diminishment 

procedure that could be actualized to OFDM correspondence 

frameworks. The proposed system depends on joining both 

SLM-PTS with Tone Reservation to give limited PAPR esteem, 

making it an exceptionally engaging technique particularly for 

standard OFDM applications. 

REFERENCES  

[1] IEEE 802.11a–1999 part (R2003) Part 11: Wireless LAN 

medium access control (MAC) and physical layer (PHY) 

specifications: High speed physical layer in the 5 GHz band.  

[2] W. Y. Zoo and Y. Wu, “COFDM: An overview,” IEEE 

Trans. Broadcast., vol. 41, no. 1, pp. 1–8, Mar. 1995. 

[3] E. Costa, M. Micro, and S. Poplin, “Impact of amplifier 

nonlinearities on OFDM transmission system performance,” 

IEEE Common. Let. vol. 3, pp. 37–39, Feb. 1999.  

[4] S. H. Muller, R. W. Baum, R. F. H. Fischer, and J. B.H¨uber, 

“OFDM with reduced peak-to average power ratio by multiple 

signal representation,” Annals of Telecomm., vol. 52, no. 1-2, 

pp. 58–67, Feb. 1997.  

[5] D.-W. Lim, C.-W. Lim, J.-S. No, and H. Chung, “A new 

SLM OFDM with low complexity for PAPR reduction,” IEEE 

Signal Proc. Let., vol. 12, no. 2, pp. 93–96, Feb. 2005.  

[6] D.-W. Lim, C.-W. Lim, J.-S. No, and H. Chung, “A new 

PTS OFDM scheme with low complexity for PAPR reduction,” 

IEEE Trans. Broadcast., vol. 52, no. 1, pp. 77– 82, Mar. 2006.  

[7] B. S. Krongold and D. L. Jones, “PAR reduction in OFDM 

via active constellation extension,” IEEE Trans.Broadcast., vol. 

49, no. 3, pp. 258–268, Sept. 2002.  



 

International Journal of Research 
Available at https://edupediapublications.org/journals 

e-ISSN: 2348-6848  
p-ISSN: 2348-795X  
Volume 04 Issue14 

November 2017 

 

Available online: https://edupediapublications.org/journals/index.php/IJR/ P a g e  | 3549 

[8] O. Kwon and Y. Ha, “Multi-carrier PAP reduction method 

using sub-optimal PTS with threshold,” IEEE Trans.Broadcast., 

vol. 49, no. 2, pp. 232–236, June 2003.  

[9] J. Tellado and J. M. Cioffi, Multicarrier Modulation with 

Low PAR, Application to DSL and Wireless, Kluwer Academic 

Publisher, Boston, 2000.  

[10] J. Tell ado and J. M. Coffin, “PAR reduction in multicarrier 

transmission systems,” ANSI Document, T1E1.4 Technical 

Subcommittee, no. 97–367, pp. 1–14, Dec. 8, 1997.  

[11] X. Li and L. J. Camino Jr., “Effects of clipping and filtering 

on the performance of OFDM,” IEEE Commun. Lett., vol.2, no. 

5. pp. 131–133, May 1998.  

[12] H. Ochiai and H. Imai, “On the distribution of the peakto- 

average power ratio in OFDM signals,” IEEE Trans.Commun., 

vol. 49, no. 2, pp. 282–289, Feb. 2001.  

[13] M. Sharif, M. Gharavi-Alkhansari, and B. H. Khalaj, “On 

the peak to average power of OFDM signals based on 

oversampling,” IEEE Trans. Commun., vol. 51, no. 1, pp. 72–

78, Jan. 2003.  

[14] R. V. Nee and A. D. Wild, “Reducing the peak to average 

power ratio of OFDM,” in Proc. IEEE VTC, vol. 43, May. 1998, 

pp. 18–21.  

[15] L. Cimini, “Analysis and simulation of a digital mobile 

channel using OFDM,” IEEE Trans. Commun., vol. com-33, no. 

7, July 1985.  

[16] R. O’neil and L. Lopes, “Envelope variations and spectral 

splatter in clipped multicarrier signals,” in Proc. IEEE PIMRC, 

Sept. 1995, pp. 71– 75.  

[17] J. Amstrong, “Peak to average power reduction for OFDM 

by repeated clipping and fequency domain filtering,” IEE 

Electron. Lett., vol. 38, no. 5, pp. 246–247, Feb. 2002.  

[18] H. Chen and A. M. Haimovich, “Iterative estimation and 

cancellation of clipping noise for OFDM signals,” IEEE 

Commun. Lett., vol. 7, pp. 305– 307, July 2003.  

[19] X. Li and L. J. Cimini Jr., “Effects of clipping and filtering 

on the performance of OFDM,” IEEE Commun. Lett., vol. 2, no. 

5. pp. 131–133, May 1998. 

 

  


