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 Abstract:  

To progress the existing PAPR reduction techniques, we have incorporated ideal SLM and PTS based 

PAPR reduction strategy in parallel. By utilizing, the OGWO algorithm; the transmit succession was 

chosen with least PAPR above all communication antennas. The proposed PAPR reduction approach is 

applied independently on each transmitted antenna, and so the PAPR can be extremely reduced. However, 

this approach usually requires side information (SI) transmission, which increases the difficulty of the 

hardware implementation with high complexity and reduces the data transmission rate. In this paper, 

based on designing phase rotation vectors in the time domain, a novel blind SLM method with low 

complexity is proposed to reduce the PAPR of OFDM signals. At the transmitter, the proposed method 

properly designs the phase rotation vectors in the time domain, which can be considered as  an equivalent 

wireless channel without SI transmission. At the receiver, the effect of phase rotationvectors can be 

removed by the conventional channel estimation method, and the data demodulation processing can be 

easily performed by the frequency domain equalization. Simulation results show that the proposed 

scheme can achieve low complexity in PAPR reduction and has great robustness in bit error rate (BER) 

performance compared to the other low-complexity SLM PAPR schemes. 

 

1. INTRODUCTION 

Orthogonal frequency division multiplexing 

(OFDM) is regularly utilized for high 

information rate wireless interchanges because 

of its inherent error robustness in a multipath 

environment. [1]. Combination of MIMO 

system with OFDM has a major consideration 

for the subsequently making broadband 

utilization suitable to their probable of provide 

soaring data rate, toughness to desertion 

channels and consistent communication. MIMO-

OFDM has been set up in different remote 

correspondence standards, for example, IEEE 

802.11a/g, remote metropolitan territory systems 

(WMANs), overall interoperability for 

microwave get to (WiMAX), and 3GPP Long 

Term Evolution [2].Power efficiency can be 

improve by maximizing spatial diversity.By 

changing a frequency-selective MIMO channel 

into a set of parallel frequency-flat MIMO 

channels, OFDM diminishes the complexity of 

the MIMO receiver. [3].Though, MIMO-OFDM  

 

encounters crisis of elevated crest to normal 

power ratio to outcome in non-linear 

deformation of the passed on motion at lifted 

power enhancer [4]. The transmitter has a high 

PAPR in case of normal power which is 

basically reduced, with reference to a steady 

immersion control. In these cutting edge 

business remote structures, the PAPR issue is 

huger in uplink [5] in light of the fact that this is 

the limiting association to the extent extension 

and range [6], and as the portable terminal is 

compelled in battery control, the adequacy of the 

power enhancer is basic. Various strategies have 

been proposed for lessening in OFDM 

frameworks of PAPR for example cutting [7] 

[8], fractional transmit successions (PTS) [8], 

particular mapping (SLM) [8] tone reservation, 

and so on. The stage pivots are picked so that the 

PAPR is limited.Selected Mapping (SLM) 

strategy is the most skilled diminishment 

technique to decrease Peak to Average Power 
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Ratio (PAPR) of Orthogonal Frequency   

Division Multiplexing (OFDM) system[13] 

without flag twisting. Under various 

engendering, topology or movement conditions 

this paper plans to build up a methodical 

approach for PAPR decrease. Here we utilized 

Parallel PTS and SLM plan to productively 

diminish the PAPR in MIMO OFDM System. 

Next area gives an audit on different accessible 

strategies for diminishment of PAPR in MIMO 

OFDM System. 

Orthogonal frequency-division multiplexing 

(OFDM) is an effective technique for 

multicarrier systems due to its advantages of 

simplicity of equalization, high-rate data 

transmission and robustness against multipath 

fading. Currently, OFDM has been widely 

adopted by many modern wireless 

communication systems such as digital video 

broadcasting (DVB), digital audio broadcasting 

(DAB), wireless local area networks (WLAN) 

IEEE 802.11a, theWiMax standard IEEE 802.16 

and long-term evolution (LTE). However, a high 

peak-to-average power ratio (PAPR) is one of 

the major problems associated with OFDM 

multicarrier systems, which may cause a severe 

degradation of bit error rate (BER) when it 

passes through a high-power amplifier (HPA) 

resulting in nonlinear  distortion of the OFDM 

signal [1]. 

To deal with the high PAPR problem of the 

transmitted OFDM signals, many PAPR 

reduction techniques have been proposed [2–5]. 

These techniques include clipping, coding, 

nonlinear companding transforms, constellation 

extension, partial transmit sequences (PTS) and 

selected mapping (SLM). Among these 

techniques, SLM is an effective PAPR reduction 

technique with high performance. However, the 

conventional SLM PAPR reduction  scheme 

usually requires very high computational 

complexity. To reduce the computational 

complexity of the conventional SLMPAPR 

reduction scheme, many modified SLM PAPR 

reduction schemes have been proposed [6],most 

of which reduce the computational complexity 

of the conventional SLM PAPR reduction by 

decreasing the number of inverse fast Fourier 

transforms (IFFTs) involved in generating 

candidatesignals. For instance, in [6], a modified 

SLM scheme was proposed to reduce the 

computational complexity of the conventional 

SLM PAPR reduction scheme, where the IFFT 

computations were reduced by generating a 

large number of the candidate signals from some 

of the remainder generated by IFFTs. In [7], 

Wang and Ouyang proposed the conversion 

matrices method to simplify the IFFT 

computations involved in the conventional SLM 

PAPR reduction scheme. Due to there only 

being two conversion matrices, the 

computational complexity of the conversion 

matrices method is only about half that of the 

conventional SLM PAPR reduction scheme. To 

further reduce the complexity, a large number of 

the conversion matrices were used to replace 

other IFFTs in [8]. With these conversion 

matrices, candidate signals were generated by 

only one or two IFFT outputs. The complexity 

in [8] is very low, but the BER performance is 

degraded due to the non-constant magnitudes of 

the frequency elements of the phase rotation 

vectors corresponding to the conversion 

matrices. In order to guarantee the BER 

performance of OFDM systems, new conversion 

matrices are designed in [9] based on the 

constant magnitudes of the frequency elements 

of the phase rotation vectors, but the proposed 

phase rotation vectors have a great correlation 

due to the periodic property, which leads to the 

performance 

loss of PAPR reduction. In the candidate signals 

were generated by the linear combinations of the 

cyclically shifted interleaved partitions of the 

original OFDM signal. 

 

2.  PROPOSED METHODOLOZY  

The major challenging concern in MIMO-

OFDM system is the high PAPR, to limit this 

problem different reduction algorithms were 

proposed. Selective mapping SLM and Partial 

transmit sequence (PTS) are the most efficient 

technique used to reduce the PAPR in 

multicarrier transmissions without causing 

distortion in the signal. We use SLM and PTS 
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techniques parallel in MIMO-OFDM system to 

reduce the PAPR. For the diminishment of this 

PAPR a considerable measure of strategies has 

been introduced beneath. Here we have 

proposed two PAPR diminishment procedures in 

parallel way. They are  

a. Partial Transmit Sequence (PTS)  

b. Selected Mapping (SLM)  

 

A. Figures and Tables Partial Transmit 

Sequence(PTS)  

In MIMO-OFDM signals, PTS procedure is for 

the most part used to lessen the PAPR decrease. 

This technique at first parts the recurrence vector 

into few squares. Before applying the stage 

changes in MIMO-OFDM signals the above 

recurrence division method is finished

. 

 
 Figure 1. Block diagram of PTS 

 

 B. Selected Mapping (SLM) Method  

From the first information obstruct various 

option OFDM signals is made at first and after 

that transmit the OFDM flag having minimum 

PAPR is the major idea of this framework. This 

is a compelling and twisting less strategy used 

for the PAPR reducing in OFDM.  

According to the possibility of discrete time 

OFDM transmission we should impact an 

information square considering number of 

images from the star grouping plot. The figure 2 

offers depiction about the transmitter side of the 

SLM framework. This chose OFDM motion at 

transmitter side must be seen at the collector. So 

the collector must have the data about the ideal 

stage vector that has been increased to create 

that chose OFDM

. 
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Figure 2: Block diagram of SLM 

3. PROPOSED WOLF OPTIMIZER (GWO)  

The GWO calculation, proposed is hopeful with the chasing conduct and social administration of dim 

posers. It resembles other meta-heuristics, and in GWO calculation the pursuit begins by a populace of 

discretionarily made wolves (competitor arrangements). Keeping in mind the end goal to imagine the 

social chain of command of wolves when planning GWO, in this calculation the populace is part into four 

gatherings: alpha (𝛼), beta (𝛽), delta (𝛿), and omega (𝜔). Through the traverse of accentuations, the 

underlying three best arrangements are called 𝛼,, and 𝛿, separately. Whatever is left of the hopeful 

arrangements are named as 𝜔. The social predominant progression is instanced as in figure. 3 

 

Figure3. Social hierarchy of wolf 

CONCLUSIONS 

In this paper, novel phase rotation vectors are 

designed based on deriving the general form of  

a conventional PAPR reduction scheme in the 

time domain, and then a novel blind SLM PAPR 

reduction method is proposed with low 

complexity. At the transmitter, the phase 

rotation vector can be considered as an 

equivalent wireless channel without SI 

transmission. At the receiver side, it does not 

need to detect the SI and the effect of phase 

rotation vectors can be removed by a 

conventional channel estimation method. 

Therefore, the proposed scheme has the 
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advantage of being transparent to the receiver, 

which avoids the transmission of SI and does not 

increase the data demodulation complexity of 

the convectional OFDM system. In addition, the 

proposed scheme has the flexibility of choosing 

parameters according to practical application. 

Since the proposed scheme can achieve good 

PAPR reduction performance without the 

transmission of SI, the proposed PAPR 

reduction scheme can be also used in other 

applications such as the single-carrier frequency-

division multiple access (SC-FDMA) system 

and OFDM-based wavelength division 

multiplexing (WDM) systems. 
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