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Despite the fact that OFDM has numerous features, the high peak-to-average
power ratio (PAPR) deems one of the challenging disadvantages face by the
system in the real applications. The high PAPR limits the OFDM signal
efficiency on the transmitter side. Thus many PAPR alleviation approaches
have been suggested in the past. Partial transmit sequences (PTS) has been
accounted as one of the successful procedures for decreasing the high PAPR;
with the consideration that the computational complexity of the PTS method
regarded high relatively. Moreover, improving the PAPR mitigation
performance of the PTS algorithm relies upon the number of the partitioned
subblocks, the number of the phase rotation vectors, and the kind of the
segmentation scheme utilized. This article presents new segmentation
schemes to enhance the PAPR mitigation execution without further intricacy
on the system. Adjacent shifting segmentation scheme (Ad-Sh-PTS) and rows
exchange of interleaving segmentation schemes (IL-Ex-PTS) are proposed
depending on the two well-known segmentation schemes of adjacent
partition PTS (Ad-PTS) and interleaving partition PTS (IL-PTS). The
simulation demonstrates that the suggested algorithms can accomplish
mitigation in PAPR preferable compared to the traditional schemes, Ad-PTS
and IL-PTS schemes.

© 2017 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Nowadays, the demand of the high-speed data

Taspinar and Bozkurt, 2016; Praveenkumar et al.,
2013; Vidya et al,, 2015).
Moreover, numerous wireless frameworks

rate applications led to developing the wireless
communication frameworks rapidly. Through the
last two decades, the wireless communication
networks have been expanded significantly from the
first generation (1G) to achieve the fourth
generation (4G) these days. The development of the
high-speed wireless communication systems was
required by employing modulation schemes and
data transmission techniques more advanced. OFDM
is a modern multi-carrier method that broadly
utilized as a part of high data rate of wireless
frameworks, this due to its features over other
techniques such as, its capacity for high information
rate transmission, strength against channel fading,
utilization the bandwidth efficiently, and high
productivity (Rahmatallah and Mohan, 2013;
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utilized OFDM technology as a modulation method,
for example, digital audio broadcasting (DAB), digital
video broadcasting (DVB), as well as high-
performance  local area  network-type 2
(HIPERLAN/2) (Siddiq, 2015; Yang et al., 2011; Chen
and Kang, 2014). In addition, OFDM system also
adopted by worldwide interoperability for
microwave access (WiMAX) standard
IEEE.802.16e/m (Alhasson and Matin, 2011),
wireless local area network (WLAN) standard
IEEE.802.11a/b/g/n (Jawhar et al, 2016a), and
wireless personal area network (WPAN) standard
IEEE.802.15.3/3a/3b/3c (Raja and Gangatharan,
2016). Both LTE and WiMAX standard of the 4G
wireless communication system used OFDM system
as a modulation technique. Moreover, OFDM is the
key empowering technology for expanded version
LTE-A and WiMAX 2 for the 4G system (Lee et al,,
2014; Lin et al,, 2013).

Although OFDM system has numerous
advantages, the high PAPR of the transmission signal
is considered as the main drawback in OFDM system.
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The high PAPR drives some devices such as a high
power amplifier (HPA) to work in the non-linear part
and leads the system to suffer from out of band
emission, and in-band distortion. Hence, spectral
efficiency and the bit error rate (BER) are degraded.
The high PAPR is classified as the main obstacle to
the OFDM system in real applications. Thus
numerous algorithms have been suggested to beat
the high PAPR, for example, selective-mapping (SLM)
(Taher et al., 2013), partial transmit sequences (PTS)
(Miiller and Huber, 1997a), tone injection (Han and
Lee, 2005), coding technique (Jiang and Wu, 2008),
clipping and filtering (Taher et al., 2014), and active
constellation extension (ACE) (Krongold and Jones,
2003).

The PTS has been considered as one of the
powerful PAPR decrease schemes compared to other
mitigation strategies, but its computational
complexity is relatively high. The principle thought
of the PTS strategy is separating the block data into
multiple subsets and then rotated by weighting
factors to produce a compilation of the candidate
signals. The signal that accomplishes minimal PAPR
is selected for sending. Therefore, the PTS procedure
relies on the type of the segmentation scheme used
and the phase rotation vectors.

In the literature, many strategies are proposed to
enhance the PAPR mitigation execution or/and
diminish the computational complexity of the PTS
algorithm. Among them, hybrid methods are
introduced to combine a couple of conventional
schemes together. Hence, the different features of
the ordinary schemes can be merged in new
approaches. Jawhar et al. (2016a) combined two
types of the segmentation schemes to improve the
PAPR  diminishment performance. Similarly,
Ibraheem et al. (2014) joined two ordinary schemes
to reduce the PAPR greater than the conventional
schemes. However, Singh and Singh (2016) merged
two techniques, SLM and PTS to enhance the PAPR
restraining execution. In the same manner, Pachori
and Mishra (2016) integrated PTS and ACE in
parallel to diminish the PAPR value accordingly.

In this paper, new PTS partitioning methods are

introduced to enhance the PAPR alleviation
interpretation in OFDM frameworks. The new
algorithms depend on rearrangement of the

interleaving segmentation scheme and the adjacent
segmentation scheme to create new schemes, where
the new approaches being less subcarriers
correlation than conventional schemes.
Furthermore, the new algorithms maintain the
computational complexity at the same level of the
Ad-PTS and IL-PTS.

The organization of this paper is: Section 2
introduced the OFDM and PAPR principles. The
conventional partial transmit sequence is explained
in Section 3. Section 4 discussed the C-PTS
partitioning schemes. The proposed methods are
illustrated in Section 5. Section 6 analyzed the
simulation results. Lastly, the conclusion paragraph
is written in Section 7.
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2. OFDM and PAPR

In OFDM procedure, the data sequence X is
modulated by N subcarriers to produce Xk modulated
data symbol, where the subscript k= {0, 1, 2, 3, ..., N-
1}. Then, the discrete OFDM signal x(n) is obtained
by applying inverse-fast-Fourier-transform (IFFT)
on the Xk symbol, with the consideration; that the
subcarriers being orthogonal to each other.
Therefore, the OFDM signal x(n) can be written as
Eg. 1 (Kim, 2016):

x(n) = Jiﬁzg;g Xpe2Zn/N o <p <N -1

(1)
where, j = vV—1.
The PAPR of the OFDM signal is characterized as

the proportion of the peak power of the OFDM signal
divided by the mean power in the time-domain.

Consequently, the PAPR in decibels [dB] is
determined as Eq. 2 (Mhatre and Khot, 2015):
PAPR = Iaxlx@l® 2)

E{lx(m)|?}

where, E{.} denotes to the mean power of the signal.
The reason behind the high PAPR value is fluctuation
the signals in the time-domain, because of multiple
sinusoidal functions are added together after
applying IFFT on the input data. Hence, the peak
power of the signal subcarriers might be greater
than the mean power when the phases of these
subcarriers are same (Vidya et al., 2015).

The complementary-cumulative-distribution-
function (CCDF) is utilized to quantify the
probability of the PAPR surpassing a specific
threshold value, which can be characterized as Eq. 3:
P.(PAPR(x(n) > PAPRy) = 1 — (1 — e PAPR)N (3)
where, Pr is the probability and, PAPRO indicates the
threshold value.

3. Conventional partial transmit sequence

The traditional PTS (C-PTS) is a reduction
method, and it is suggested to upgrade the PAPR
execution in the OFDM framework (Miiller and
Huber, 1997b). The block diagram of the C-PTS is
demonstrated in Fig. 1, in which the input modulated
sequence X is partitioned into V non-overlapping
subblocks, and then the N-points IFFT is performed
to transform the data from the frequency-domain
into the time-domain. Afterward, the transformed
subblocks are rotated by weighting factors to
produce a compilation of the candidate signals.
Subsequently, The PAPR of each candidate signal is
calculated, and signal that accomplishes minimal
PAPR is chosen for sending. The optimum OFDM
signal can be composed as Egs. 4-6:

X = ZK:l b, X, (4)
x = IFFT(X,) = IFFT{}3Y_, b,X,} (5)
X = ZZ:I b,IFFT(X,) = ZK:l byxy (6)
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where, by are the phase rotation factors, and the
subscript v={1, 2, 3, .., V}. The optimum phase
rotation factor that realized less PAPR value can be
written as Eq. 7:

{by, by, ..., by} arg Mming, b,...by} (max|25:1 byx, |) (7
where, arg min () is the decision condition to
determine the smallest value.

The scope of the different rotation factors (W) is
usually limited by {F1}or{+1,+j}in order to
alleviate the computational complexity for finding
the optimum phase factor. Besides, the transmitter
should send log,W"~! bits to the receiver as side
information (SI), whereas SI is a substantial factor to
recoup the original sequence at the receiver (Wu et
al.,, 2010).
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Fig. 1: C-PTS block diagram

4. C-PTS partitioning schemes

As mentioned, PTS technique depended on the
type of the segmentation scheme and the phase
rotation factors to diminish the high PAPR pattern.
In C-PTS procedure, there are three kinds of the
partitioning  schemes involving interleaving
segmentation (IL), adjacent segmentation (Ad) and,
pseudo-random segmentation (PR), as presented in
Fig. 2 (Kang et al.,, 1999). The IL partitioning scheme
assigns the subcarriers with distance interval of V
within the subblocks. The Ad partitioning scheme
allots N/V sequential subcarriers inside the
subblocks, successively. However, the PR
partitioning scheme appropriates the subcarriers in
each subblock randomly (Jawhar et al, 2016b).
Moreover, the three kinds of segmentation schemes
should follow two conditions: the first one is N/V
subcarriers must assign in each subblock, and the
rest locations are set to zero, while the another
condition is that each subcarrier must appear only
one time within the subblock (Ibraheem et al., 2014).

The PAPR mitigation performance differs from
segmentation scheme to another, depending on the
subcarriers correlation within the subblocks (Xia et
al,, 2007). PR-PTS method has been considered the
best scheme in terms of the PAPR reduction
rendering, because it has the lowest correlation
among its subcarriers within the subblocks. In
addition, Ad-PTS is the second best scheme that can
alleviate the PAPR value, due to its subcarriers
correlation is stronger than that of the PR-PTS
scheme. However, IL-PTS scheme counts the worse
PAPR diminishment interpretation among the
segmentation schemes; this can attribute of the
strong correlation among its subcarriers (Lu et al,
2006).

On the other hand, the computational complexity
of the PR-PTS and Ad-PTS algorithms have been
recorded higher than that of the IL-PTS algorithm;
this is because of the IL-PTS used Cooly-Tukey IFFT
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algorithm, and the periodic transition structure of
the subcarriers inside each subblock, this helps to
reduce the multiplications and additions IFFT
operations (Hong et al.,, 2013).

Interleaving Partition
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Adjacent Partition

-

A

r:&
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b

Fig. 2: Ordinary segmentation schemes

Therefore, the computational complexity of the
three kinds of the partitioning schemes for the PTS
technique can be written as Eqgs.8-11 (Kang et al,
1999):

e The computational complexity of the PR-PTS and
Ad-PTS

Cada = V(Azlv log,N)
Crnute = V(E logZN)

(8)
9)

o The computational complexity of the IL-PTS
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N N
Caga = V(; log, ;)

N N
Crauit = V(E log, v +N)

(10)
(11)

5. Proposed schemes

In this section, two new PTS segmentation
schemes are proposed to mitigate the high PAPR
pattern in the following subsequent subsections:

5.1. Adjacent shifting PTS scheme

In Ad-PTS scheme, N/V consecutive subcarriers
are assigned inside each subblock, successively.
Moreover, the PAPR performance of the Ad-PTS has
been considered better than IL-PTS, and it is lower
than PR-PTS depending on the correlation between
the subcarriers. Further, the computational
complexity of the Ad-PTS is similar to that of the PR-
PTS, and it records complexity higher than IL-PTS.
Adjacent shifting PTS scheme (Ad-Sh-PTS) is
proposed to enhance its PAPR mitigation execution
greater than Ad-PTS scheme without additional
computational complexity on the system.

Fig. 3 illustrates the Ad-Sh-PTS method, in which
the input data sequence is divided into Sy groups,
where subscript v=[1, 2, 3, .., V], where each group
contains N/V subcarriers. After that, the input data
sequence is segmented into V subblocks similar to
Ad scheme, where each row of the Ad matrix
contains only one Sy group, and the other positions
are set to zero. Afterward, in every row of the Ad
matrix, Sy group is divided into two equally parts d1
and dz, thus the first part d: is fixed in its position
and the second part dz is shifted by V-1. This fashion
continues until the last row of the Ad matrix. Finally,
the newly generated matrix represents the Ad-Sh-
PTS matrix, in which each row regards the subblock
of the Ad-Sh-PTS scheme, as demonstrated in Fig. 3.
The C-PTS procedure is applied to the Ad-Sh-PTS
scheme, and then the optimum OFDM signal is
elected for transmission.

Input data sequence
X= [ Xy Xp Xz X3 X5 Xg X7 Xg Xg Xqg Xy Xz X3 Xaa Xq5 Xog ]

8, S Sy S,
X = [| X1 Xz X3 X4 || X5 X5 X7 Xg ||ngwx11 XﬂH’haxuxmxm] ]

Ad matrix
Ad-1= s 0 so s 06 oo 0o |
dy dg
ad2-[ o 0 o o [[KX|[XX]| o 0o o0 oo o0 ]
dq dz
ad3=[ o o o o o0 0 0 oo o o |

d- d.

Add=[ o 0o o 0 o0 o a 0t 0 0 0 x15 %16, | ]
d &
Ad-Sh martix
Adshi= [[F%z] o o o 0 o 0 oo o0 o o]
adsh2=[ o o o o 0o 00 [Nk o0 o o]
Adsh3a=[ o o o0 o o0 0 o 0 o 0 o [Ku ¥l
adsha= [ o o o 0 0 0 a8 o0 0 o o]

Fig. 3: Ad-Sh-PTS scheme when V=4 and N=16
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Since Ad-Sh-PTS method can reduce the
correlation among the subcarriers inside the
subblocks, the candidate signals that generated in
the time-domain after applying IFFT operation will
be more independent (Xia et al., 2007). Hence the
PAPR mitigation interpretation will be enhanced
accordingly.  Furthermore, the computational
complexity of the Ad-Sh-PTS method achieves as
similar as that of Ad-PTS method. Consequently, the
Ad-Sh-PTS method is superior to Ad-PTS method for
minimizing the PAPR value.

5.2. Rows exchange of interleaving scheme

In IL-PTS scheme, the subcarriers are assigned
with distance interval of V inside the subblocks. The
PAPR performance of the IL-PTS has been regarded
the worst among traditional segmentation schemes
because of the strong correlation between its
subcarriers. However, the computational complexity
of the IL-PTS is considered lower than other
segmentation schemes (Lu et al, 2006). Rows
exchange of interleaving PTS scheme (IL-Ex-PTS) is
introduced to enhance the PAPR alleviation
rendering not only better than IL-PTS scheme but
also superior to Ad-PTS scheme. However, the
computational complexity of the IL-Ex-PTS fulfills
higher calculations than IL-PTS scheme and similarly
to that of the Ad-PTS algorithm.

The IL-Ex-PTS procedure is clarified in Fig. 4. The
input sequence is segmented into V subblocks by
using IL scheme. Next, each row of the IL matrix is
subdivided into two equal parts, the first part
contains only the odd Ger groups, where the
subscript PF={1, 3, ..., (1-2V)}, while the second part
contains only the even Ges groups, where the
subscript PS= {2, 4, .., 2V}. After that, in the first
part, group G is exchanged with group Gs, while Gav
group is exchanged with Gzv-1) group in the second
part of the IL matrix. Lastly, the new matrix of the IL-
Ex-PTS scheme is obtained, as clarified in Fig. 4. The
IL-Ex-PTS algorithm is implemented to the PTS
procedure. Thus the OFDM signal that accomplishes
minimal PAPR value is elected for sending.

The PAPR diminishment interpretation of the IL-
Ex-PTS outperforms to both IL-PTS method and Ad-
PTS method, this due to that the IL-Ex-PTS method
has less correlation among its subcarriers than the
other two. On the other hand, the computational
complexity of the IL-Ex-PTS is similar to that of Ad-
PTS method, while it is higher than IL-PTS approach,
because of IL-Ex-PTS scheme broke the periodic
pattern of the IL scheme. Hence the IL-Ex-PTS needs
to perform all the stages of the IFFT operation.

6. Results and discussion

This section presents the PAPR reduction
execution of the Ad-Sh-PTS and IL-Ex-PTS compared
with Ad-PTS, IL-PTS, and the original OFDM signal.
The PAPR interpretation is analyzed with two
scenarios; the first one is performed when V and W
are equal to 4, while the second scenario is
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conducted when V and W are equal to 8 and 2. The
other parameters of the simulation are chosen as
follows: the number of subcarriers N= 128 and 256,
and the CCDF is utilized to evaluate the PAPR
distribution. Furthermore, 16-QAM is adopted as
constellation mapping for the input data sequence;
meanwhile, M-PSK (phase shifting keying) technique
can be also utilized to modulate the input data
sequence.

Input data sequence

X= [ X1 X2 X3 X4 XS X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 ]

Interleaving matrix
First Part Second Part

'
Gy H Gy

wi=[[¥% 0 0 0 %X 8 @ 0 |i[% 0 0 0 ¥X; 0 0 _0]]
i
,
Gy ! Gy
2= [[8_ %X 0 0 0 X% 0 0 |'[0 X 0 0 0 Xud 0]]
H
Gs H Gs
w3=[[ 08 ©® % 0 0 0 % 0 ][00 Xy 0 0 0 Xz 0]]
,
:
Gy ' Gg
H
a= [0 0 0 % 0 6 0 % |'[A_0 0 ¥X= 0 0 0 ¥ ]
,
H

Exchange Gy & Gy Exchange Gg & Gg
IL-Ex matrix
et = [0 % 0 0 X3 0 0 o]

00 0 X 0 0 X4 0

wex2 =[x o 0 0o X 9 0 0 0 X0 0 0 X4 0 o]

LeEx3a =[o o X 0 0 0 % 0 0 0 0 X; 0 0 0 Xg]

wLeExa =[0 o 0 X 0 0 0 X 0 0O Xy 0 O Q@ X5 0 ]

Fig. 4: IL-Ex-PTS scheme when V=4 and N=16
6.1. Scenario A

In this scenario, the simulation is conducted
when the value of Vand W are equal to 4.

Fig. 5 illustrates the PAPR execution for the three
types of the ordinary segmentation schemes and the
original OFDM signal (without reduction). When the
subcarriers N= 128, the PAPR of the PR-PTS was
7.13dB, Ad-PTS was 7.85dB, IL-PTS was 8.45dB, and
the original OFDM signal was 10.6dB. Likewise, Fig. 6
presented the PAPR performance when N= 256. The
PAPR of the PR-PTS was 7.61dB, Ad-PTS was 8.26dB,
IL-PTS was 8.8dB, and the original OFDM signal was
11.05dB. Therefore, the PR-PTS scheme achieved
better PAPR reduction rendering than both Ad-PTS
and IL-PTS.

In Fig. 7 and Fig. 8, the PAPR of the Ad-Sh-PTS
compared with Ad-PTS, IL-PTS, and the original
OFDM signal, when N= 128 and 256. The Ad-Sh-PTS
achieved PAPR reduction to about 3.05dB from the
original signal, while Ad-PTS and IL-PTS reduced the
PAPR value by 2.5dB and 2.11dB from the original
signal, as shown in Fig. 7. Also, Fig. 8 indicated the
Ad-Sh-PTS ability to reduce the PAPR value when N=
256, in which the reduction in PAPR of the Ad-Sh-
PTS was 3.13dB from the original signal, while Ad-
PTS and IL-PTS were 2.66dB and 2.2dB. Obviously,
the proposed method Ad-Sh-PTS can alleviate the
PAPR superior to Ad-PTS and IL-PTS with any
number of subcarriers.

A comparison was presented in Fig. 9 when N=
128 denoted that the PAPR execution of the IL-Ex-
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PTS superior to Ad-PTS, IL-PTS, and the original
OFDM signal by 0.58dB, 0.96dB, and 3.08dB,
respectively. Moreover, Fig. 10 clarified the
reduction in PAPR of the IL-Ex-PTS, Ad-PTS, IL-PTS
is compared with the original OFDM signal, when N=
256. IL-Ex-PTS method diminished the PAPR value
by 3.1dB, Ad-PTS by 2.75dB, IL-PTS by 2.24dB from
the original signal. Clearly, it can be seen that the IL-
Ex-PTS scheme can minimize the PAPR value greater
than Ad-PTS and IL-PTS for both fashions.

6.2. Scenario B

In this scenario, the simulation is conducted
when the number of subblocks is 8, and the number
of the scope rotation factors equals to 2.

Fig. 11 and Fig. 12 evaluated the three traditional
segmentation schemes and the original OFDM signal
when N= 128 and 256. The PAPR interpretation of
the PR-PTS surpassed Ad-PTS by 0.47dB, IL-PTS by
0.87dB, and the traditional OFDM by 3.79dB, as
shown in Fig. 11. Furthermore, when N= 256, the
PAPR performance of the PR-PTS outperformed to
Ad-PTS, IL-PTS, and the traditional OFDM by 0.3dB,
0.51dB, and 3.83dB, respectively. Therefore, pseudo-
random is the best segmentation scheme in reducing
the PAPR value for C-PTS method, and adjacent
segmentation is the next best, while the interleaving
partition is the worst scheme among traditional
segmentation schemes.

Fig. 13 and Fig. 14 demonstrated the PAPR
performance of the Ad-Sh-PTS scheme compared
with Ad-PTS, IL-PTS, and the original OFDM signal,
when N= 128. As shown in Fig. 13, the Ad-Sh-PTS
scheme can reduce the PAPR value about 3.66dB
from the original signal, while Ad-PTS achieved
PAPR reduction by 3dB. Besides, Fig. 14 indicated
that the Ad-Sh-PTS method could diminish the PAPR
value maximal than Ad-PTS, IL-PTS, and the original
signal by 0.21dB, 0.43dB, and 3.65dB, respectively.
Accordingly, the Ad-Sh-PTS algorithm exceeded Ad-
PTS and IL-PTS schemes in terms of PAPR mitigation
interpretation.

In the simulation results as shown in Fig. 15 and
Fig. 16, the PAPR execution of the IL-Ex-PTS is
evaluated in comparison with original OFDM signal
and two approaches of the ordinary partitioning
schemes Ad-PTS and IL-PTS. In the case of N= 128,
the PAPR of the IL-Ex-PTS was 7.01dB, Ad-PTS was
7.2dB, IL-PTS was 7.63dB, and the OFDM signal was
10.63dB, as demonstrated in Fig. 15. Similarly, when
N= 256, the PAPR value of the IL-Ex-PTS was 7.51dB,
Ad-PTS was 7.66dB, IL-PTS was 7.88dB, and the
traditional OFDM signal was 11dB, as shown in
Fig.16. Consequently, the IL-Ex-PTS method can
realize the reduction in PAPR value greater than Ad-
PTS and IL-PTS methods.In summary, the simulation
is conducted by two scenarios with various values of
V and W. The simulation results indicated that the
two proposed methods Ad-Sh-PTS and IL-Ex-PTS
could enhance the PAPR mitigation rendering
preferable than both traditional schemes, Ad-PTS
and IL-PTS with any number of V and W.Table 1 and
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Table 2 recorded the PAPR values for both scenarios.
It can be seen that the proposed methods Ad-Sh-PTS
and IL-Ex-PTS outperform to the corresponding
methods Ad-PTS and IL-PTS.

Table 1: PAPR value of the scenario A
ScenarioA; V=4, W=4

PAPR [dB]
Method N =128 N =256
Original OFDM 106 11.05
PR-PTS 713 7.61
Ad-PTS 7.85 8.26
IL-PTS 8.45 8.8
Ad-Sh-PTS 7.36 7.87
IL-Ex-PTS 7.33 7.84

Table 2: PAPR values of the scenario B
ScenarioB; V=8, W=2

PAPR [dB]
Method N =128 N = 256
Original OFDM 10.52 11.18
PR-PTS 6.73 7.35
Ad-PTS 7.2 7.65
IL-PTS 7.6 7.86
Ad-Sh-PTS 6.97 7.45
IL-Ex-PTS 7.01 7.51
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Fig. 5: Comparison ordinary segmentation schemes when
V=4, W=4,and N= 128
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are proposed. The enhanced methods IL-Ex-PTS and
IL-Ex-PTS are suggested depending on Ad-PTS and
IL-PTS approaches. The proposed schemes make to
decrease the correlation among the subcarriers
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domain.
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Fig. 7: Comparison Ad-Sh-PTS and ordinary schemes when
V=4, W=4, and N=128
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Hence, the generated candidate signals in the

time-domain will be more independent, and its PAPR
value will be reduced accordingly. The simulation
results indicated that the PAPR mitigation
interpretation of the proposed approaches
outperforms to Ad-PTS and IL-PTS schemes without
extra complexity on the system. In future work, the

7. Conclusion

In this paper, two schemes of the C-PTS
technique to enhance the PAPR mitigation rendering
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proposed algorithm will be applied in MIMO-OPFD

system.
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Fig. 12: Comparison ordinary segmentation schemes when

V=8, W=2,and N= 256
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Fig. 13: Comparison Ad-Sh-PTS and ordinary schemes
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Fig. 15: Comparison IL-Ex-PTS and ordinary schemes
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