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Abstract: 

In this paper, a novel segmental partial transmit 

sequence (S-PTS) scheme is proposed for the 

peak-to-average power ratio (PAPR) reduction 

in offset quadrature amplitude modulation based 

orthogonal frequency-division multiplexing 

(OQAM-OFDM) systems. The key idea of the S-

PTS scheme is to divide the overlapped OQAM-

OFDM signals into a number of segments, and 

then some disjoint subblocks are divided and 

multiplied with different phase rotation factors 

in each segment. Compared with the 

conventional PTS scheme directly employed in 

OQAM-OFDM sytems, the S-PTS scheme could 

offer better PAPR reduction with lower 

computational complexity. Similar to OFDM 

systems, one of the major drawbacks in OQAM-

OFDM systems is high peak-to-average power 

ratio. In OFDM systems, the distribution of 

PAPR has been derived by theoretical 

approaches and various methods have been 

proposed to tackle the PAPR problem such as 

the selective mapping and partial transmit 

sequence schemes.  

Nevertheless, it is not very effective to directly 

employ these methods in OQAM-OFDM 

systems, since by proposing the OQAM-OFDM 

signals are overlapped with multiple adjacent 

data blocks to give better PAPR reduction using 

different solidstate power amplifier (SSPA) 

levels in S-PTS,O-SLM ,C-PTS. Experimental  

 

results can justify that our proposed technique 

can give more desirable results than traditional 

methods. 

  

Keywords: Multicarrier modulation, Segmental-

PTS, QAM-OFDM. 

I. Introduction 

In Orthogonal frequency division multiplexing 

(OFDM) a single data stream is transmitted over a 

large number of lower rate carriers. The carriers are 

made orthogonal by appropriately choosing the 

frequency spacing between them. A major drawback 

of OFDM system is high PAPR. A large PAPR may 

result in the poor power efficiency, serious 

performance degradation, spectral regrowth and 

other challenges for its implementation when the 

power amplifier is used at the transmitter [1]. High 

PAPR needs significant power back off in a high 

power amplifier (HPA) to conserve the linearity of 

OFDM signals which results in power inefficiency. 

Thus high PAPR induces large power consumption 

and low battery life for mobile stations and high 

operating cost for base stations [2]. Main reason of 

occurrence of high PAPR in OFDM is due to 

addition of data symbols across a number of 

independent modulated sub-carriers with same phase 

[3]. 

The problem of PAPR and techniques to reduce it are 

discussed in many papers. Some of the techniques of 

PAPR reduction have been summarized [4]. Among 
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the approaches proposed for PAPR mitigation, the 

PTS technique is very promising since it does not 

generate any signal distortion [5]. PAPR reduction 

using segmental PTS with different values of 

subblock partitions along with various oversampling 

factors is suggested [6]. Three kinds of PTS 

segmentation methods are there as adjacent, 

interleaved and random segmentation [7].The CCDF 

can be used to estimate the bounds for the minimum 

number of redundancy bits required to identify the 

PAPR sequences and evaluate the performance of 

PAPR reduction schemes [8]. Proposed method for 

PAPR reduction in QAM-OFDM system is using 

PTS technique with increased number of phase 

rotation factors. 

II. Proposed Method 

In OFDM, a block of N symbols,{Xn, n=0,1,...,N-1} 

is formed with each symbol modulating one of a set 

of subcarriers,{fn , n=0,1,...N-1}.The N subcarriers 

are chosen to be orthogonal that is fn= nΔf , where 

Δf = 1/NT and T is the original symbol period. The 

resulting signal is given by [9]: 

 

0 ≤t≤ NT     (1) 

The PAPR of the transmitted signal in (1) is given by [9]: 

 
Where E [.] represents expectation. 

 

Partial Transmit Sequence (PTS) scheme is the PAPR 

reduction technique as shown in the Fig.1, in which, 
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the input data block in X is partitioned into V disjoint 

subblocks, which are represented by the vectors {Xv, 

v=1,2,.....V}.Thus we can get: 

 

OQAM /OFDM 

By presenting a pragmatic execution of the 

created SMT conspire. The points of interest 

depend on the structure utilized as a part of the 

PHYDYAS venture. The SMT conspire is 

formalized and usually utilized as a part of the 

writing under the name "OFDM with 

counterbalance OQAM" or OFDM/OQAM. A 

discrete-time variant of this model is created. It 

utilizes DFT-based tweak, as in OFDM, and in 

addition the polyphase portrayal of the beat 

molding channel to accomplish a proficient 

execution of the OFDM/OQAM conspire.  

 

The discrete-time model and its usage are 

quickly looked into here. The exchange here is 

deficient and needs congruity. The intrigued 

peruse would locate a definite advancement and 

the required foundation. 

 

The discrete-time formulation of the 

OFDM/OQAM signal model requires causal 

prototype filter h[k] which is the truncated and 

shifted version of the continuous-time filter h(t). 

The final discrete-timesignal model is  

 

 
where the file n alludes to the subcarrier number 

and the record m tallies the interims of N/2 tests 

which are transmitted for each arrangement of N 

OQAM images entering the modulator. Review 

that each QAM image is part into two sections, 

alluded to as OQAM images in this content. The 

length of the model channel Lh is incorporated 

into D = Lh − 1. The genuine esteemed genuine 

esteemed images am,n together with the stage 

term ej_m,n frame the OQAM image. In the 

spin-off, the proficient usage of this model is 

examined.  
 

III. Simulations Results 

To evaluate the performance of the proposed 
method, simulations have been performed as per 
parameters shown in Table 1.  
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To assess the execution of the proposed 

technique, reenactments have been executed 

according to the exhibitions of the PAPR 

lessening and bit blunder rate (BER) with the S-

PTS strategy in OQAM-OFDM frameworks, 

128 information squares are haphazardly created 

with N = 64 and 4QAM, individually, and the 

commonplace solidstate control speaker (SSPA) 

with a contribution back off IBO = 0dB is 

utilized. The rolloff factor of the SRRC channel 

is 1, and the length of h(t) is 2T , where T = 64. 

For straightforwardness, the length of each 

portion is Ts = 2T, 4T, 6T, i.e., L = 2, 4, 6. Also, 

the PAPR perception interim is set to be T with 

various estimations of L. The correlative total 

dissemination work (CCDF) is utilized as the 

estimation for the PAPR diminishment. 

\ 

 

 

Demonstrates the PAPR diminishment of the S-

PTS conspire with V = 4 and V = 8, 

individually. For the S-PTS plot at when V = 4, 

the PAPR could be diminished with L = 2, 4, 6 

individually, be that as it may, when V = 8, the 

PAPR could be lessened with L = 2, 4, 6, 

separately. Consequently, the S-PTS plan could 

altogether diminish the PAPR of the OQAM-

OFDM signals. In addition, the proposed S-PTS 

plan could accomplish better PAPR lessening 

with bring down L. The reason is that more 

pinnacle forces of the transmit flag are decreased 

when the length of each section is littler. Plus, 

whatever L is, the PAPR perception is the same. 

Consequently, the PAPR decrease of the S-PTS 

conspire is better with bring down L. 
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the BER exhibitions of the S-PTS conspire are 

portrayed with V = 8. The channel between the 

transmit and the get radio wires is demonstrated 

as an added substance white Gaussian 

commotion (AWGN) channel. For perfect 

circumstance, "Perfect", means the BER 

execution of the first flags without nonlinear 

bending through the SSPA. Clearly, the BER of 

the S-PTS conspire without SSPA is nearly the 

same with the perfect BER. Subsequently, the 

sudden obstructions caused by the isolating 

operation are diminished proficiently, and signs 

are about impeccably recouped at the collector in 

the S-PTS plot. In addition, the signs worked by 

the S-PTS conspire accomplish preferable BER 

exhibitions over the first flags with the SSPA. In 

particular, to come to a BER of 10−4, the SNRs 

are 12.9dB, 14.9dB and 15.7dB for the S-PTS 

conspire with L = 2, 4, 6, separately, and the S-

PTS plot gives 26.3%, 14.9%, 10.3% BER 

change with L = 2, 4, 6, individually. Clearly the 

signs worked by the S-PTS plot accomplish 

preferable BER exhibitions over the first flags 

with the SSPA. 
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outlines the correlation of the PAPR 

diminishment among the S-PTS, C-PTS and O-

SLM plans. The subblock number for the S-PTS 

and C-PTS plans is V = 8, and the quantity of 

the stage turn groupings for the O-SLM conspire 

is U = 16. Also, the portion length of the S-PTS 

plot is Ts = 2T. It is noticed that the PAPR could 

be lessened at CCDF = 10−3 for the SPTS, O-

SLM and C-PTS plans, individually. Clearly, the 

PAPR decreases of the S-PTS and O-SLM plans 

are superior to anything that of the C-PTS plot, 

since the covered structure of OQAM-OFDM 

signals are considered in both the S-PTS and O-

SLM plans. Notwithstanding, the O-SLM 

conspire just considers a few past information 

obstructs, without considering any after 

information piece. Additionally, for the O-SLM 

plot, the periods of the initial 2F information 

pieces are unaltered, i.e., the PAPR of the 

interim [0, 2T ) are not diminished. 

Consequently, the PAPR decrease of the S-PTS 

plot is lower than that of the O-SLM conspire.  
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The BER performances are shown with theS-

PTS scheme when the Rayleigh fading channel 

is employedwhere the multipath fading factor is 

−1 and the length of themaximum multipath 

delay is 128T. The number of subblocksis V = 8. 

The length of each segment is Ts= 2T, i.e.,L = 2, 

4. It is noted that the signals operated by the S-

PTSscheme achieve better BER performances 

than the originalsignals with the SSPA. 

 

 

 

Portrays the examination of the BER exhibitions 

among the S-PTS, C-PTS, O-SLM plans. The 

quantity of subblocks for the S-PTS and C-PTS 

plans is V = 8, and the quantity of the stage turn 
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groupings for the O-SLM plot is U = 16. Plus, 

the portion length of the S-PTS conspire is Ts = 

2T. Clearly, the BER execution of the S-PTS 

conspire is superior to both the C-PTS and O-

SLM plans, with the lower computational 

multifaceted nature L=2,8.  

 

6. Conclusion  

 

In this paper, a novel S-PTS strategy was 

proposed to lessen the PAPR with low 

unpredictability in OQAM-OFDM frameworks. 

The sifted signals were isolated into a few 

sections, and the got signals were recuperated 

about impeccably at the collector. Directed 

recreations demonstrated that the S-PTS plot 

gave preferred PAPR diminishment over the C-

PTS conspire, by misusing the covering 

structure of the OQAM-OFDM signals. Despite 

the fact that the information rate may be 

diminished by zeros embedded operation, the 

diminished information rate could be controlled 

by setting a proper length of each portion. 
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