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ABSTRACT
In this research work QoS optimization issue while power division in with full-duplex enable
transfer capability in the presence of a direct connection. A novel system model for power divi-
sion based relaying system with full-duplex capability and a strategy that employs techniques
such as consecutive interference cancellation. They also use the existing system to define the
channel capacity alleviation issue. Then, using the suggested repeated power division ratio
method and the planned information architecture, the defined issue is solved. FDBPT created
a Power dividing based relaying technology with FD Decode and forwarding capability in this
research paper, taking into account the existence of a direct connection. Then, to solve the
spectrum efficiency optimization model, information decoding strategy based on SIC and MRC
algorithms was presented to decipher signals from the destination node. An IPDPmethodology
waspresented in theproposedway to solve the stated enormousperformancemaximizing issue.
The proposed information decoding technique takes into account the benefits of direct connec-
tion, FD, and SIC. Furthermore, a number of simulations demonstrate the higher performance of
the proposed approach. NS2 simulations are used to attain higher performance than previous
techniques.
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1. Introduction

Relay nodes have been proposed as a promising option
for improving connection speeds and assisting resource
sharing in futurewireless networks [1–26]. Relay nodes,
on the other hand, frequently have limited battery
capacity and must gather energy to continue work-
ing in the atmosphere. In woods, farms, and other
locations, tracking equipment and metres are installed.
Battery replacement and refilling are inconvenient in
some areas. To improve network efficiency and enhance
interaction, it is required to provide energy for broad-
casting nodes using an enhanced full duplex (FD)
broadcast and power transport (FDBPT) technology.
FDBPT is a potential technique for upcoming resource
broadcasting networks because it can concurrently con-
duct information decoding (ID) and energy yield (EY)
[9–11,27–29]. Many studies have recently focused on
the SWIPT system. The EH issue of the FDBPT system
has been explored in several literatures. Jang et al. [1]
set out to improve the EH efficiency of multi-cell multi-
user systems. A downlink systemwithmany inputs and
a single output, in which the Beam-forming algorithms
with a centralized approach and distributed methods
were put forth. Wei et al. [2] presented how to transfer
mobile edge computing (MEC) via connected devices,
using the continuous learning method to find the best

successful strategy. Li et al. [3] addressed how mobile
devices may employ energy collected from massive
base stations and access points (APs) for machine to
machine, cellular communications etc.

An energy-efficient wealth distribution method for
wireless enabled communication systems that took
into account each subscriber’s quality of service (QoS)
requirements [4]. Wang and Zhang [5] used the Energy
recap method into mobile phones in order to ensure
that they gather reusable energy from their surround-
ings. Furthermore, to reduce the overall duration of
job execution, a combined computation offloading and
resource allocation strategy for supporting MEC sys-
tems with numerous Energy recap mobiles was devel-
oped. Mao et al. [6] presented a dynamic computation
offloading technique based on Sliding mode optimiz-
ing to lessen and lower the implementation cost of
futureMEC systemswith sustainable power equipment.
To tackle the perspective preventative caching issue,
[7] presented a post decision specific state approxi-
mation retraining learning method. Furthermore, sim-
ulation results shown that when the number of dis-
tributed users grows, the developed algorithm can
meet the needs of additional users. Zhang et al. [8]
improved mobile appliances clock frequency, transmit
power and the ratio of offloading using partial resource
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provisioning to minimize energy cost of mobile appli-
ances. However, full-duplex communication and inno-
vative information method were not common objec-
tives [1–8]. Xu et al. [9] suggested a durable power
allocation issue for SBSs fuelled by sustainable and grid
energy, including cross-tier and Energy recap restric-
tions, to best antenna energy consumption. A down-
stream FDBPT enabled heterogeneity non-orthogonal
multiplexing network aims to maximize users’ overall
energy efficiency while taking into account user and
intrusion outage restrictions. An optimal energy distri-
bution and defined as a structured approach was pre-
sented by Zhang et al. [10]. In [11], a vigorous resource
distribution technique for received signal FDBPTbased
routing protocols is portrayed, in which the bayesian
possibility machine method, Dinkelbach strategy, and
algebraic transform methodology were used to recon-
struct the raw non-convex impact on energy productiv-
ity maximization into a probabilistic and linear convex
approach. After then, Lagrangian dual technique and
sub-gradient boosting approaches were used to address
the problem. The signal strategy, on the other hand, was
not studied in [9–11].

In furthermore, somepapers [12–26] have addressed
relaying transmission in the SWIPT scheme. For the
combined timeline and power division dilemma in the
half-duplex demodulate system, the authors presented
a separated adaptive process and an alternative con-
vex optimization methodology in [12]. Energy recap
relays infrastructure to reduce the chance of outages
and increase immediate signal quality. [13] proposed a
low-complexity clustering technique to tackle the end-
to-end attainable rate redistribution problem involving
joint power division proportions and available band-
width in a half duplex micro transmitter. The best
power division ratio for an energy recap three-step two-
way exponential enhance coverage area was obtained
using a dinkelbach-based adaptive approach presented
in [14]. In [15], the authors suggested a dynamic than
more combine strategy to better communicates by
selecting time switching manner and power division
manner. Under the routing approach time power-based
coordinated dynamic spectrum strategy for the aug-
ment and broadcast and decode and broadcast commu-
nicating FDBPT technology, Zhang et al. [16] obtained
accurate locked values of data rate and attainable band-
width of low and high systems. In the case of a direct
connection, the research evaluated transient and steady
state PS schemes to maximize providing employee and
utilize the diversification advantage of a double decode
and broadcast relaying network [17]. Nonetheless, the
relayed node’s full duplex capability is not taken into
account in [12–17]. [18–20] considers the characteristic
of full duplex for cluster heads.

Hu et al. [18] collaboratively developed the best sig-
nal strength and PS ratio to enhance the energy har-
vested of the FDBPT technology, and simulation studies

were used to generate and confirm restricted objective
function for the initial problem. By maximizing the
power division percentage, Fang and Gao [19] investi-
gated the maximum resource utilization of FD andHD.
The availability of a direct relationship, on the other
hand, is not taken into account in [18,19]. In [20], time
shifting was developed to maximize channel capacity
while ensuring that the FD FDBPT system’s goal time
complexity was minimized and maintained under QoS
restrictions. The new decoding strategy, on the other
hand, is not taken into account. In [21], a combination
phase partitioning and available bandwidth optimiza-
tion method is presented to optimize the end-to-end
attainable rate for a multi-carrier decode relaying rout-
ing scheme. In [22], the topic of signal strength mini-
mization for multi-hop DF SWIPT systems is defined,
and a controlled and dispersed approach for determin-
ing the power dividing proportion for routing protocols
is given. To reduce the battery’s power consumption,
Aruna et al. [23] suggested a Power dividing based
SWIPT approach for the cluster heads of a power in
collaborative telecommunication system. In [24], an
identified utility leader needs was handled by con-
currently maximizing the power level, the resources
power dividing ratio, and the intermediary reflector
matrix to increase total collected energy, condense, and
use the self interference of FD channel. In [25] pre-
sented two transmission evaluation metrics to meet the
goals of interruption likelihood minimization and sum
throughput optimization, accordingly. Moon et al. [26]
used FD method for all terminals in a two-way cellular
modem and customized the ability to maximize per-
formance. The MRC system, on the other hand, is not
taken into account in [21–26].

The study attempts to maximize the channel capac-
ity of power dividing based transmitting FDBPT
systems with FD decoding capability in the exis-
tence of a direct connection, based on research con-
cerning FDBPT systems in [1–26]. To decrypt sig-
nals from the intermediate nodes, an information
decoding strategy based on successive interference
cancellation (SIC) and maximum ratio combining
(MRC) approaches is presented. Furthermore, using
the suggested information decoding system, an itera-
tive power division proportion (IPDP) method is pre-
sented to address the specified data rate maximizing
issue.

The following are the key achievements of this
work.

(1) In the existence of a direct connection, a PS-based
mediating FDBPT mechanism with FD decoding
capability is built, providing all FD and straight
link transmission advantages.

(2) For decode signals from the intermediate nodes,
an information decoding strategy employing com-
bining SIC and MRCmethods is used, resulting in
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the efficiency of obtaining greater data in a limited
number of intervals.

(3) A challenge of maximizing transmit power is pre-
sented.

(4) By improving the power dividing proportion of
the source nodes, the IPDP method is presented
to address the specified transmission power maxi-
mization issue.

The remaining part of this work is structured as fol-
lows. Chapter ii contains a general framework model.
Chapter iii presents an ID method based on SIC and
MRC approaches. To tackle the specified transmission
power maximization challenge, we present an iterative
PS ratio method in Chapter iv. The simulation results
shown in Figure 5. Finally, Chapter V brings the article
to a conclusion.

2. Illustration of the network

Examine a FDBPT capability, as illustrated in Figure 1,
with a direct connection among source node S and tar-
get node D. Furthermore, suppose that both S and D
have one transmitter each, whereas relaying node R has
multiple antennas in order to accomplish FD connec-
tivity, i.e. R may broadcast and send input from S at
the same time. Furthermore, R uses a power divider
to divide the output receives from source S into two
portions, information decoding and Energy recapping.
Suppose that energy for S is provided by a reliable power
supply. Rechargeable batteries gather energy through S
to activate the resource relaying R. Furthermore, in R,
the decode and forwardmethod is used to decipher sig-
nal produced from S and then transfer the deciphered
signals to D. The network values across S and D, S
and R, R and D, R and R, and R and R, correspond-
ingly, are denoted by CS−D, CS−R, CR−D, and CR−R.
Suppose that network status information is accessi-
ble only at recipients, i.e. relaying and destination
nodes, and that it persists throughout each broadcast
time block, as described in [12,15]. The standardized

information between S and R are denoted by Ssig(S)
and Ssig(R), correspondingly, where Eeng(|Ssig(S)|2) = 1
and Eeng(|Ssig(R)|2) = 1 indicate the intensity of signal
power Ssig(S) and Ssig(R), in both.

3. Information decodingmethod

In our suggested system architecture to accomplish data
transfer specified in Information decoding procedures
at D that conducts SIC and MRC. Three works are
examined in this article.

Relay node R has three methods, and is as follows:

(i) True ERmethod involves the usage of the R’s input
signal entirely as ER.

(ii) HD decode and forward power division method,
wherein the R’s input signal is utilized as informa-
tion decoding and ER, and the R operates in HD
broadcasting manner.

(iii) FD decode and forward power division method,
wherein the R’s input signal is utilized as informa-
tion decoding and ER, and the R operates in FD
broadcasting manner.

(iv) True ER method

S delivers signal Ssig1 to D, D decodes Ssig1, and Reng
recapping energy. The data rate at D can be described
as follows and for connection oriented S to D,

YD(1) = √
BS−DCS−D(1)Ssig1 + InS−D(1) (1)

where CS−D(1) signifies the channel gain from S to
D and BS−D denotes the broadcasting power from
S to D. The impulsive noise signal is InS−D(1) ∼CN
(0,(σ S−D(1))2)

D’s signal-to-noise ratio (SNR) for the linkage may
also be calculated as follows,

eS−D(1) = BS−D(CS−D(1))
2/(σ S−D(1))

2 (2)

As a result, True ER method the amount of signal at
D can be expressed as follows,

R(1) = T ∗ log2(1 + eS−D(1)) (3)

Figure 1. FDBPT capability.
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The obtained information of R for the relaying con-
nection S to R may be represented as shown,

YR(1) = √
BS−RCS−R(1)Ssig1 + InS−D(1) (4)

whereCS−R(1) signifies the channel gain fromS toR and
BS−R denotes the broadcasting power from S to R. The
impulsive noise signal is InS−R(1) ∼CN(0,(σ S−R(1))2).

As a result, the energy recapped at R in time period
T may be expressed as,

EReca(1) = T ∗ [(BS−R(CS−R(1))
2) + (σ S−R(1))

2] (5)

(ii) HD decode and forward power division method

The Signal-to-Interference-plus-Noise Ratio (SINR)
is a metric used in telecommunications and wireless
communication to quantify the quality of a received sig-
nal. It represents the ratio of the desired signal power to
the sumof interference and noise power. A higher SINR
indicates a better-quality signal and, consequently, a
more reliable and efficient communication link. SINR is
a crucial parameter in assessing and optimizing the per-
formance of wireless communication systems, includ-
ing cellular networks and wireless LANs.

SINR = Psignal
Pinterference + Pnoise

S delivers signal Ssig2 to D and R, D decodes Ssig2, and
R executes HD decode and forward power division.
The data rate at D can be described as follows and for
connection-oriented S to D,

YD(2) = √
BS−DCS−D(2)Ssig2 + InS−D(2) (6)

where CS−D(2) signifies the channel gain from S to
D and BS−D denotes the broadcasting power from S
to D. The impulsive noise signal is InS−D(2) ∼CN(0,
(σ S−D(2))2)

The obtained information of R for the relaying con-
nection S to R may be represented as shown,

YR(2) = √
BS−RCS−R(2)Ssig2 + InS−D(2) (7)

whereCS−R(2) signifies the channel gain fromS toR and
BS−R denotes the broadcasting power from S to R. The
impulsive noise signal is InS−R(2) ∼CN(0,(σ S−R(2))2).
As a result, the obtained information of R utilized as
Information decoding and ER when power dividing
method is applied can be represented as,

YR−Info(2) = √
(1 − λ)((

√
BS−RCS−R(2)Ssig2

+ InS−R(2)) + InI−D(2)) (8)

YR−Eng(2) = √
λ(

√
BS−RCS−R(2)Ssig2 + InS−R(2))

(9)

where InI−D(2) ∼CN(0,(σ I−D(2))2) is impulsive noise
signal, λ is power dividing percentage.

R’s signal-to-interference and noise percentage
(SINR) for the linkagemay also be calculated as follows,

eS−R(2) = [
(1 − λ)BS−D(CS−D(2))

2] /
]

× (1 − λ)(σ S−R(2))
2 + (σ I−R(2))

2] (10)

As a result, the energy recapped at R in time period
T may be expressed as,

EReca(2) = T ∗ [λ{(BS−R(CS−R(2))
2) + (σ S−R(2))

2}
+ (σ I−R(2))

2] (11)

where entire energy renovation is assumed, i.e. energy
renovation effectiveness is 1.

As a result, the relay node’s broadcasting energy BEng
can be written as,

BEng = EReca(2)/T

= λ{(BS−R(CS−R(2))
2) + (σ S−R(2))

2}
+ (σ I−R(2))

2 (12)

(iii) FD decode and forward power division method

S delivers signal Ssig3 to D is related to the procedure
of S delivers signal Ssig2 to D and R in HD decode and
forward power division method. Furthermore, when R
obtains signal Ssig3 through S, it broadcast Ssig2 to D in
the FDdecode and forward power divisionmethod. D’s
received signal as,

YD(3) = √
BS−DCS−D(3)Ssig3 + √

BEng(2)CR−D(3)Ssig2
+ InD(3) (13)

Utilize SIC to decode Ssig3 first in the scenario where
BS−D(3) > BR−D(3). SIC is associated with the physical
layer interface that provides a recipient to accept signals
may come consecutively and decipher these as per the
intensity of the data. The SINR of signal Ssig3 can then
be calculated as,

eS−D(3) = [BS−D(CS−D(3))
2]/ {BEng(2)(CR−D(3))

2

+ (σD(3))
2}] (14)

Decode Ssig2 and get the SNR of Ssig2 as,

eR−D(3) = BEng(2)(CR−D(3))
2/(σD(3))

2 (15)

In the instance when BS−D(3) < BR−D(3), Initially
decipher signal Ssig2 using SIC. The SINR of signal Ssig2
can then be calculated as,

eR−D(3) = BEng(2)(CR−D(3))
2/ [BS−D(CS−D(3))

2

+ (σD(3))
2] (16)

Decode Ssig3, and achieve SNR of Ssig3 as,

eS−D(3) = BS−D(CS−D(3))
2/(σD(3))

2 (17)
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At this point, for BS−D(3) > BR−D(3) and BS−D(3) <

BR−D(3), assume MRC to evaluate signal Ssig2 in ii and
iiimethods, therefore the entire amount of obtained bits
at D in 3rd method as,

R(3) = T ∗ (log2(1 + eS−D(2)

+ min(eS−R(2), eR−D(3)))) (18)

Relaying connection S to R, the obtained informa-
tion of R articulated as,

YR(3) = √
BS−RCS−R(3)Ssig3 + √

BEng(2)CR−R(3)Ssig2
+ InS−R(3) (19)

whereCS−R(3) signifies the channel gain fromS toR and
BS−R denotes the broadcasting power from S to R. The
impulsive noise signal is InS−R(3) ∼CN(0,(σ S−R(3))2).
As a result, the obtained information of R utilized as
Information decoding and ER when power dividing
method is applied can be represented as,

YR−Info(2) = √
(1 − λ)((

√
BS−RCS−R(3)Ssig3

+ √
BEng(3)CS−R(3)Ssig2 + InS−R(3))

+ InI−D(3)) (20)

YR−Eng(2) = √
λ(

√
BS−RCS−R(3)Ssig3

+ √
BEng(2)CR−R(3)Ssig2 + InS−R(3))

(21)

where InI−D(3) ∼CN(0,(σ I−D(3))2) is impulsive noise
signal, λ is power dividing percentage and self interfer-
ence gain of R is CR−R(3).

R’s signal-to-interference and noise percentage
(SINR) is evaluated as,

eS−R(2) = [
(1 − λ)BS−R(CS−R(3))

2] /
]
(1 − λ)

× {BEng(3)(CR−R(3))
2(σ S−R(3))

2}
+ (σ I−R(3))

2] (22)

EReca(2) = T ∗ [λ{(BS−R(CS−R(3))
2)

+ BEng(3)(CR−R(3))
2 + (σ S−R(3))

2}
+ (σ I−R(3))

2] (23)

where entire energy renovation is assumed, i.e. energy
renovation effectiveness is 1.

As a result, the relay node’s broadcasting energy BEng
can be written as,

BEng = EReca(3)/T = λ{(BS−R(CS−R(3))
2)

+ BEng(3)(CR−R(3))
2 + (σ S−R(3))

2}
+ (σ I−R(3))

2 (24)

Derive the broadcasting energy BEng(3) of R as,

BEng = [
λ{(BS−R(CS−R(3))

2) + (σ S−R(3))
2}

+ (σ I−R(3))
2] /

]
1 − λ(CR−R(3))

2] (25)

where R is True ER method whilst λ = 1.
S broadcast signal Ssig4 to R and D, is identical to the

procedure in which S transmits signal Ssig3 to R and D.
Furthermore, while D is functioning in the FD power
dividing manner, R transmits Ssig3 to D. S sent a signal
Ssig4 times. D’s obtained signal is indicated as,

YD(4) = √
BS−DCS−D(4)Ssig4 + √

BEng(3)CR−D(4)Ssig3
+ InD(4) (26)

In the instance when BS−D(4) > BR−D(4), Initially
decipher signal Ssig4 using SIC. The SINR of signal Ssig4
can then be calculated as,

eS−D(4) = BS−D(CS−D(4))
2/ [BEng(3)CR−D(4))

2

+ (σD(4))
2] (27)

Decode Ssig3, and achieve SNR of Ssig3 as,

eR−D(4) = BEng(3)(CR−D(4))
2/(σD(4))

2 (28)

In the instance when BS−D(4) < BR−D(4), Initially
decipher signal Ssig4 using SIC. The SINR of signal Ssig4
can then be calculated as,

eR−D(4) = BEng(3)(CR−D(4))
2/ [BS−DCS−D(4))

2

+ (σD(4))
2] (29)

Decode Ssig3, and achieve SNR of Ssig3 as,

eS−D(4) = BS−D(CS−D(4))
2/(σD(4))

2 (30)

At this point, for BS−D(4) > BR−D(4) and BS−D(4) <

BR−D(4), assume MRC to evaluate signal Ssig2 in ii and
iiimethods, therefore the entire amount of obtained bits
at D in 3rd method as,

R(4) = T ∗ (log2(1 + eS−D(3)

+ min(eS−R(3), eR−D(4)))) (31)

S broadcast signal Ssig(n) to R and D in n cycle (nC),
but is identical to the procedure wherein the S broad-
cast signal Ssig4 to R and D in the executing stage.
Furthermore, R broadcasts Ssig(n−1) to D’s functioning.
Whenever it receives signal Ssig(n) from S, it enters FD
power dividing method. D’s received signal is,

YD(n) = √
BS−DCS−D(n)Ssig(n)

+ √
BEng(n−1)CR−D(n)Ssig(n−1)

+ InD(n) (32)

In the instance when BS−D(n) > BR−D(n), Initially
decipher signal Ssig(n) using SIC. The SINR of signal
Ssig(n) can then be calculated as,

eS−D(n) = BS−D(CS−D(n))
2/ [BEng(n−1)CR−D(n))

2
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+ (σD(n))
2] (33)

Decode Ssig(n−1), and achieve SNR of Ssig(n−1) as,

eR−D(n) = BEng(n−1)(CR−D(n))
2/(σD(n))

2 (34)

In the instance when BS−D(n) < BR−D(n), Initially
decipher signal Ssig(n) using SIC. The SINR of signal
Ssig(n) can then be calculated as,

eR−D(n) = BEng(n−1)(CR−D(n))
2/ [BS−DCS−D(n))

2

+ (σD(n))
2] (35)

Decode Ssig(n), and achieve SNR of Ssig(n−1) as,

eS−D(n) = BS−D(CS−D(n))
2/(σD(n))

2 (36)

At this point, for BS−D(n) > BR−D(n) and BS−D(n) <

BR−D(n), assumeMRC to evaluate signal Ssig(n−1) in (n-
1) and ‘n’th methods, therefore the entire amount of
obtained bits at D in ‘n’th method as,

R(n) = T ∗ (log2(1 + eS−D(n−1)

+ min(eS−R(n−1), eR−D(n)))) (37)

Imagine T = 1, 2, 3, . . . n . . . , N symbolize the
deposit of time intervals. Finally, prepare spectral effec-
tiveness maximization dilemma of proposed method-
ology as,

max(λ){(R(1) +
∑

n ∈T[1,2]
R(n))/φ ∗ NT}, 0 ≤ λ ≤ 1

(38)

where R(1)+
∑

n∈T[1,2]R(n) is amount of information
obtained by D throughout Nth time intervals, and R(n)

designates the amount of information obtained by D
in nth time interval. Furthermore, φ signifies the fre-
quency of the environment.

4. Iterative power division proportion (IPDP)

When the entire amount of consecutive intervals is sup-
plied, the issue createdmay be addressed and translated
into the subsequent two sub-problems and X2 using
the bandwidth efficiency acquired from the preceding
innovative Information decoding technique. The expla-
nation for this is that the defined issue’s computation of
the amount of packets received bits is split into 2 parts
R(1) and

∑
n∈T[1,2]R(n), correspondingly.

(i)

X1 : R(1) = T ∗ log2(1 + eS−D(1)) (39)

(ii)

X2 : max =
∑

n∈T[1,2]
T ∗ (log2(1 + eS−D(n−1)

+ min(eS−R(n−1), eR−D(n)))),

0 ≤ λ ≤ 1 (40)

Because the characteristics of X1 are available. As a
result, concentrate on solving X2 and present an IPDP
method to do so; the IPDP Methodology is extensively
described in Protocol 1.

Using proposed Method calculate the total amount
of data sequence for issues X1 and X2 based on the
maximum number of received bits in time periods n
∈T[1,2] and also achieve maximum bandwidth effi-
ciency.

Algorithm IPDP

Begin.
Initialize BS, CS−D(n) , CS−R(n) , CR−D(n) and CR−R(n) ,
Begin for λ = 10−7-10−4,
If λ = 1 do,
EvaluateeS−R(n−1) ,eR−D(n) and min(eS−R(n−1) ,eR−D(n)),
End for.
Yield maxmin(eS−R(n−1) , eR−D(n)) and amount of information

obtained R(n) at D.
End.

5. Simulation outcomes

CR−R = 10−3, with node R at 60 dB. Investigate the
routing protocol with propagation loss and Rayleigh
fading, i.e. CS−R = RFS−Rd−3

S−R, CR−D = RFR−D
d−3

R−D, andCS−D = RFS−Dd−α
S−D,with route disap-

pearing exponents of 3, -α and 3, correspondingly. The
Rayleigh fadingRFS−R, RFR−D, andRFS−D exponential
distribution parameters are all set to 1. Furthermore,
the amount of input time intervals N is set to 10,000,
with each time slot lasting 1 s. In addition, at each time
interval, set BS−D(n) = BS−R(n) = BS. The suggested
system is then compared to the system is in operation.

• Comparable approach1: HD Decoding and For-
warding provision with a direct connection presume
the consistently timeline.

• Comparable approach2: FDDecoding and Forward-
ing relaying system without a link presume the con-
sistent timeline.

• Comparative approach3: HD Decoding and For-
warding relaying technique presume two-hop con-
nectivity.

Figure 2, depicts spectral efficiency when com-
pared to BS at various distances. Set σ 2

S−R = σ 2
R−D =

σ 2
S−D = σ 2

I−R = −40 dbm; dS−R = 4m, dR−D =
4m, and dS−D = 8.7m correspondingly. The pro-
posed scheme outperforms the techniques presented in
[28–30] when the range is kept constant. The reason for
this is that, in comparison to [28,30] proposedmethod-
ology enhances time capacity utilization by using an FD
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Figure 2. Spectral effectiveness diverges with BS under remoteness.

Decoding and Forwarding relaying approach and a SIC
technique to decode incomplete signals.

In comparison to [29], our suggested approach takes
use of variation gains, as well as SIC andMRCdecipher-
ing algorithms. Furthermore, BS gives improved since
increasing power allocation leads to higher SINR and
much more obtained bits of target D, which improves

the system’s signal quality. Furthermore, as the ranges
dS−D become shorter, wavelength efficiency improves.
The rationale for this is that a reduced dS−D can result
in higher bandwidth efficiencies via direct link.

Signal power with regard to BS is shown in Fig-
ures 3 and 4 for varied route losses of direct links, where
σ 2

S−R = σ 2
R−D = σ 2

S−D = σ 2
I−R = −40 dbm.

Figure 3. Spectral effectiveness diverges with BS under path loss α = −4 of straight connection (dS−D = 8.7m).

Figure 4. Spectral effectiveness diverges with BS under path loss α = −5 of straight connection (dS−D = 8.7m).
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Furthermore, for Figures 3 and 4, use dS−R = 4m,
dR−D = 4m, and dS−D = 8.7m correspondingly. The
effectiveness of our suggested approach and [28–30]
improves when the channel capacity of the direct con-
nection decreases. The rationale for this is because
a smaller point to point route loss might pro-
duce in a greater acquired SINR. Furthermore, we
can show that our suggested technique outperforms
[28–30] in the instances when the latency factor
of the point to point link α is equal to −5 and
−4. Furthermore, the effectiveness of our proposed
approach and [28–30] improves when BS increases
since greater signal strength might result in a greater
obtained information at D. System performance with
regard to PS is shown in Figures 5 and 6, where
σ 2

S−R = σ 2
R−D = σ 2

S−D = σ 2
I−R = −40 dbm, cor-

respondingly, for varying levels of noise. In addition, we
set σ 2

S−R = σ 2
R−D = σ 2

S−D = σ 2
I−R = −40 and

−20 dbm. Furthermore, for Figures 5 and 6, set
dS−R = 4m, dR−D = 4m, and dS−D = 8.7m corre-
spondingly. The noise level decreases, the effective-
ness of our suggested method and [28–30] improves.

The cause for this is because decreased noise level
might lead to greater SINR perceived. Furthermore, we
can show that our suggested technique outperforms
[28–30] in the instances when the noise level is equiv-
alent to −40 and −20. The cause for this is that, in
comparison to [28,30] suggested technique incorpo-
rates the significant improvement of FD transmission
and SIC, as well as the diversity benefit provided by a
direct connection, as opposed to [29]. Furthermore, as
BS increases, the effectiveness of our proposedmethod-
ology and [28–30] improves since more signal strength
allows the target node to acquire more bits.

6. Conclusion

FDBPT created a Power dividing based relaying tech-
nology with FD Decode and forwarding capability in
this research paper, taking into account the existence
of a direct connection. Then, to solve the spectrum
efficiency optimization model, information decoding
strategy based on SIC and MRC algorithms was pre-
sented to decipher signals from the destination node.

Figure 5. Spectral effectiveness diverges with BS under power of noise (noise = −40, dS−D = 8.7m).

Figure 6. Spectral effectiveness diverges with BS under power of noise (noise = −20, dS−D = 8.7m).
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Furthermore, an IPDP technique to solve the given
huge performance maximizing issue was provided. The
suggested Information decoding scheme considers the
advantages of direct connection, FD, and SIC. Finally, a
number of computations confirmed the superior effec-
tiveness of the suggested system.
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