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ABSTRACT
The Non-Orthogonal Multiple Access (NOMA) has attracted every wireless commu-

nication network based on its flexibility and scalability. However, using the NOMA system
for a specific wireless communication system, such as cellular or sensor networks, has be-
come a complicated task. In this present study, the User Pairing Spatial Modulation NOMA
(UPSM-NOMA) has been considered, and its efficiency was improved by implementing the
novel decision tree Fossa Resource Allocation (DTFRA). Initially, as per the need, UPSM-
NOMA was designed in the MATLAB environment, and then a novel optimized resource
allocation process was executed with the help of Fossa’s optimal best solution. The consid-
ered resources for this present study are the spectral sources. Finally, the performance of the
designed optimal UPSM-NOMA was compared with other traditional NOMAs in terms of
Bit Error Rate (BER) and sum rate band throughput. In every aspect, the proposed NOMA
has gained the finest solution.

Keywords: Decision tree; Fossa optimization; Spatial modulation; User Pairing; Wireless
communication

1. Introduction
The development of wireless com-

munication technologies and the rapid ex-
pansion of the Internet of Things (IoT)
have revolutionized contemporary connec-
tivity scenarios dramatically [1]. With
billions of IoT devices across the world,

there is a need to create efficient [2] and
cost-effective wireless access solutions that
can handle extremely large device connec-
tivity, provide low-latency communication
[3], achieve high reliability, and exhibit su-
perior spectral efficiency [4]. Perhaps the
most urgent problem in such a scenario oc-
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curs in cell-edge dominant network areas,
where users normally experience poor sig-
nal quality [5] because of excessive path
loss, shadowing, and inter-cell interference
[6]. The traditional cellular infrastructure
based on heavy use of orthogonal resource
allocation methods is not effective under
such circumstances because of [7] spectral
reuse limitations, fairness, and energy ef-
ficiency limitations [8]. To counter these
challenges, recent studies have examined
new advanced multiple access and trans-
mission technology [9]. Among them, user-
pair Non-Orthogonal Multiple Access (UP-
NOMA) has been recognized as a funda-
mental technology enabler of 5G and future
wireless networks [10]. It is developed with
time and bandwidth sharing (BS) schemes.
[11] It offers improved connection perfor-
mance, reduced latency, high dependabil-
ity, and superior spectrum efficiency.

For wireless cellular networks to un-
derstand user connections and overall net-
work performance, connectivity analysis
is essential [12]. Modelling and 13] as-
sessing connection likelihood, communi-
cation success, QoS, and overall network
performance are all made possible by it
[14]. Compared with conventional orthog-
onal approaches, NOMA enables multiple
users to access the same time and frequency
resources through power domainmultiplex-
ing and successive interference cancellation
(SIC) at the receiver [15]. AlthoughNOMA
greatly enhances spectrum usage and user
fairness, it is still plagued with performance
degradation on the cell edge, mainly due to
low signal-to-interference-plus-noise ratio
(SINR) and greater SIC complexity for poor
users [16]. Additionally, fixed power allo-
cation and strict pairingmechanisms further
restrict the flexibility of traditional NOMA
schemes in heterogeneous and dynamic IoT
networks [17].

Augmenting the time and bandwidth
NOMA framework, Spatial Modulation
(SM), a MIMO transmission method that
turns on a single transmit antenna at a time
to transmit spatial-domain information, is
integrated [18]. SM provides an attrac-
tive performance-complexity trade-off by
avoiding the use of multiple chains while
enhancing spectral efficiency [19]. This is
particularly advantageous for the IoT de-
vices, which often have limited resources
and need communication protocols that are
lightweight and power-efficient [20]. Us-
ing SM also increases channel utilisation
and reduces intra-cell interference, and en-
hances connection dependability. The key
contributions of this study are described as
follows:

• Designing the UPSM-NOMA system
with the needed number of nodes, in-
cluding antenna users and base sta-
tions

• To implement the novel DTFRA
mechanism for a better data shar-
ing experience, which maximizes the
sum rate andminimizes the error rate.

• At first, the interference signal can-
cellation was done by the Fossa prey
location finding process. Then the
optimal resource allocation is done
with the help of the Fossa optimal
model by the prey hunting behavior.

• Finally, communication is per-
formed, and the outcomes were
measured and validated with other
traditional NOMA models.

The present research article is orga-
nized as follows: Recent studies are re-
viewed in the second section; Identified
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problems are detailed in section 3; Solu-
tions are proposed in the 4th section; Out-
come of the proposed solutions is presented
in the 5th section; and section 6 concludes
the research arguments.

2. Related Work
The development of Non-Orthogonal

Multiple Access (NOMA) has significantly
improved spectral efficiency and connectiv-
ity in next-generation wireless communica-
tion systems. Initially, researchers focused
on conventional NOMA resource allocation
schemes to improve throughput and Quality
of Service (QoS), while later studies incor-
porated spatial modulation and intelligent
optimization algorithms to further enhance
communication reliability and resource uti-
lization.

2.1 NOMA-based resource allocation
Early studies concentrated on im-

proving spectral efficiency through effi-
cient user pairing and resource allocation.
Khan et al. [21] proposed an aligned aggre-
gated spatial carrier NOMA framework that
clusters cell-edge users to improve spec-
tral efficiency and QoS using zero-forcing
precoding. Although the method effec-
tively mitigates interference, it suffers from
high computational complexity. Similarly,
Liu et al. [22] introduced a Sparse Code
Multiple Access (SCMA)-enabled multi-
cell edge computing framework with coop-
erative resource allocation and computation
offloading. Their optimization strategy re-
duced system utility consumption but ex-
hibited performance degradation under dy-
namic network conditions.

2.2 Spatial modulation-based NOMA
Subsequent research integrated Spa-

tial Modulation (SM) into NOMA sys-
tems to improve transmission efficiency

and security. Panayirci et al. [23] de-
veloped a secure SM transmission strat-
egy using precoding techniques to reduce
the Signal-to-Interference-plus-Noise Ratio
(SINR) at eavesdroppers. Although ef-
fective for secure communication, its per-
formance decreases in large-scale deploy-
ments. Wang et al. [24] further proposed
a multi-subchannel SM-NOMA framework
combining multicast and unicast transmis-
sion with joint subchannel and power al-
location. While the approach achieved
higher weighted sum rates, its perfor-
mance strongly depended on accurate user
scheduling.

2.3 Intelligent optimization for IoT net-
works

Recent studies have increasingly em-
ployed intelligent optimization algorithms
to enhance resource allocation in IoT-
enabled NOMA systems. Alkhaldi et
al. [25] proposed a cache-assisted NOMA
framework using block coordinate descent
and inner approximation techniques tomax-
imize aggregate data rate. The frame-
work demonstrated improved communica-
tion efficiency and robustness for smart-city
applications; however, adaptive optimiza-
tion under highly dynamic wireless envi-
ronments remains a significant challenge.

2.4 Research gap
Although existing approaches have

substantially improved spectral efficiency,
throughput, and resource utilization, sev-
eral limitations remain. Most existing tech-
niques either involve high computational
complexity, rely heavily on accurate user
scheduling, or experience degraded perfor-
mance in dynamic and dense IoT environ-
ments. Furthermore, few studies jointly
integrate intelligent learning mechanisms
with metaheuristic optimization for effi-
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cient resource allocation in Spatial Modula-
tion NOMA systems. To address these limi-
tations, this work proposes a Decision Tree-
based Fossa Resource Allocation (DTFRA)
framework that combines intelligent user
classificationwith Fossa optimization to en-
hance spectral efficiency, throughput, and
Bit Error Rate performance for cell-edge
dominant IoT networks.

3. Problem Statement
The incorporation of IoT devices into

future wireless networks is challenging, es-
pecially in cell-edge dominant scenarios
where users have diminished signal quality
and limited spectral efficiency. Solutions
to improve connectivity and efficiency have
been introduced in previous studies, includ-
ing NOMA, coordinated multipoint trans-
mission, and massive MIMO. Yet, these so-
lutions tend to have practical implementa-
tion problems such as excessive complex-
ity, synchronization overhead, inter-cell in-
terference, and higher energy consumption.
Although NOMA enhances spectral effi-
ciency by enabling multiple users to have
the same time-frequency resources, it ex-
periences performance loss at the cell edge
with bad channel conditions and user pair-
ing constraints. Also, SM has been a
promising method of enhancing energy and
hardware efficiency through the activation
of a single antenna at a time, but its utility
in multi-user and cell-edge environments is
underexplored.

The current literature does not ex-
tend to a thorough investigation of hy-
brid schemes that combine the advantages
of spatial modulation and NOMA, specif-
ically those that combine SM with time
and bandwidth sharing NOMA approaches.
Most previous studies are either single-
featured, focusing only on bandwidth-
domain NOMA or studying time-domain

NOMA independently, without addressing
their combination with SM Time sharing
UPNOMA (TS-UPNOMA). In addition,
very few studies currently take into account
the specific constraints of IoT devices, in-
cluding low complexity and limited power,
in the application of sophisticated access
techniques. Moreover, scarce attention has
so far been focused on designing these joint
methods optimally for fairness and relia-
bility at the cell edge, where performance
differences are worst. These shortcom-
ings highlight the necessity for new frame-
works that combine SM with both time
and bandwidth sharing NOMA to deliver
energy-efficient, low-complexity, and high-
reliability connectivity for vast IoT deploy-
ments in cell-edge-dominant networks.

4. Proposed methodologies: DTFRA
A novel decision tree Fossa Resource

Allocation (DTFRA) was introduced in
the present spatial modulation NOMA ap-
proach to make the effective resource allo-
cation. In the initial phase, the needed node
counts were introduced, and the novel solu-
tion was executed. Moreover, the monitor-
ing function of the Fossa was activated to
evaluate the nodes’ requirements for offer-
ing sufficient resources. In addition, during
themonitoring process, the interference sig-
nals were predicted and eliminated.

Once the needed spectral resources
were found, the allocation was done op-
timally, then the data sharing process be-
gan, and the performance analysis was con-
ducted with other traditional models. The
main intent of this proposed research is to
reduce the challenges to processing the data
in the spatial domain. The proposed archi-
tecture is shown in Fig. 1. In order to get the
improved outcome, the designed outcomes
were fixed in the memory of the fossa op-
timal model. During the execution of the
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Fossa optimal process, the iterations were
processed continuously till the desired out-
come was met. This is the major novelty,
and it enables effective data transmission by
avoiding interference.

Fig. 1. Proposed model.

4.1 Process of the proposed model
Low-latency communication is be-

comingmore andmore important in theAge
of IoT due to its critical function in a va-
riety of application areas. Short latency
transmission guarantees the efficient opera-
tion of technology and machinery, which is
crucial for factories where flawless integra-
tion and real-time reactivity are essential.
The efficient operation of autonomous ve-
hicles and remotely operated equipment is
also made possible by autonomous control
systems, which mostly depend on a low-
latency connection. In the primary phase,
to model the SM-UPNOMA, the required
node count was designed using the Fossa
population initialization function. Here, d
defines the nodes, is the node initialization,
and determines the number of nodes; the

initialization is shown in Eq. (4.1).

𝐹 (𝑑) = 𝑑{1, 2, . . . , 𝑛}. (4.1)

In order to enable the successful
cancellation of the interference signal, the
Fossa monitoring process was initiated by
Eq. (4.2). Here, finding the prey (lemur)
location process was adopted to track the
interference signal. Collisions occur when
multiple packet broadcasts arrive at the re-
cipient at the same time. Traditional indica-
tion extraction treats all other transmissions
as interference and can solely decode the
data stream with the clearest signal. The in-
formation of interest can’t be reconstructed
if it doesn’t represent the most powerful
one.

However, an inferior signal can be
recovered with the help of SIC. The most
powerful signal’s bytes have been decoded
identically using SIC. The next greatest sig-
nal will be decoded into this remnant after
the initial transmission signal equivalent to
the respective bits has been rebuilt and elim-
inated (cancelled) from the composite sig-
nal. It is known as successive interference
cancellation because it might be an iterative
procedure to recover several transmissions.
The proposed model with UPSM-NOMA is
defined in Fig. 2. The proposed model is
designed with the principle of decision trees
[26] and Fossa optimization [27].

This study emphasizes the more
straightforward scenario of just a couple of
packets, so that interference cancellation is
only done once. However, we continue to
call it SIC because of simplicity.

𝑑 𝑗 ,𝑘 = 𝑏𝑦 + 𝑢(𝑟𝑦 − 𝑏𝑦). (4.2)

Here, 𝑑 defines the node count in
the created NOMA channel 𝑑 𝑗 determines
the monitoring variable and 𝑑 𝑗 ,𝑘 represents
the 𝑘 𝑡ℎ location of the 𝑗 𝑡ℎ monitoring ele-
ment. Moreover, the decision tree variable
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Fig. 2. UPSM-NOMA with proposed model.

is exposed as 𝑢 and 𝑟𝑦 are the upper and
lower bounds for the monitoring phase. Af-
ter the prediction of the interference signal,
which is neglected from the communication
link? After terminating the interference sig-
nal, the needed resources of every user have
to be predicted before initiating the resource
allocation process. Hence, the resource pre-
dicting process is executed by Eq. (4.3).

𝐸𝑟 = {𝑑𝑠 : ℎ𝑠 ≥ 𝑇 and 𝑠 ≠ 0}. (4.3)

Here, 𝐸𝑟 determines the resource es-
timation, 𝑑𝑠 is the spectral efficiency of the
created network, ℎ𝑠 is the required spectral
resources for each data sharing, and 𝑇 is the
target weight. In addition, the nodes were
movable in the dynamic environment, even
in the spectral sharing process. Dynamic
spectrum distribution systems, in contrast
to conventional fixed allocation algorithms,
adaptively distribute subcarriers in response
to traffic requirements and real-time net-
work conditions, optimizing spectrum uti-
lization while reducing interference. Adap-
tive distribution of spectrum technologies
promises to increase spectral effectiveness
and boost system reliability by taking ad-
vantage of electromagnetic white spaces

and neural radio features.

𝐴𝑟 =

{
𝑓𝑠 𝑓𝑠 ≤ ℎ𝑚𝑠

𝑂𝑟 else

}
. (4.4)

The resource allocating parameter is
determined as 𝐴𝑟 , a freely movable node
during the spectral sharing is represented as
𝑓𝑠, a stale node during the spectral sharing
function is exposed as ℎ𝑚𝑠 and 𝑂𝑟 is the
optimal resources. During the spectral re-
sources’ allocation process, if the specific
node is dynamically moving, then the same
resources of the stable node are allocated to
the moving nodes.

Algorithm: 1 DTFRA-NOMA
Start
Step: 1 Node initialization

Initialize→ required nodes
The Fossa population initialization
process was activated for the node
initialization process.

Step:2 Cancellation of the interference
signal cancel->additional signal
The fossa prey location finding
process performs it

Step: 3 Needed resource finding
Analyzing the node status and target
Chasing the lemur function of the
Fossa is utilized for detecting the
needed spectral resources for

Step 4 Optimal resource allocation
allocate ->optimal spectraldynamic+s1//
spectral resources were allocated for
both dynamic and static nodes, which
is performed by the best Fossa selecting
process after the hunting

Step: 5 Data transmission
Effective data sharing

Stop

To gain the desired outcome, the pro-
cessing steps have to be executed in the or-
der mentioned; the order is mentioned in the
algorithmic format, visualized in Algorithm
1.
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5. Results
The proposed solution is executed

with the help of the MATLAB program-
ming language, with the version MATLAB
R2021b, and running on the Windows 10
platform. The needed resources for this ex-
ecution are an Intel Core i5 processor with
8GB of RAM. The innovative model that
is considered to attain the finest outcome is
DTFRA-NOMA. The execution parameters
are shown in Table 1.

Table 1. Parameter specification.

Parameter Value
Environment MTLAB

Version R2023A
OS Windows 10

Communication type Wireless
Carrier frequency 1.9 Hz

SNR 0-10 dB
Transmit Power 50dBm
Bandwidth 10 MHz
Users pair 2 (cell centre, Cell-Edge)

Channel model Rayleigh
Network area 500x500
Optimization Fossa
Algorithm Decision tree

System model UPSM-NOMA

5.1 Case study
This section explores the UPSM-

NOMA method’s simulated variables and
results. This system, which consists of a
single nearest user and 2 farthest users, has
been carefully designed to accommodate a
varied user context. The goal of the mod-
els is to assess the system’s effectiveness in
both the crucial resource areas of bandwidth
and time allocation. Inevitably, it is neces-
sary to precisely locate individuals in rela-
tion to the BS to guarantee the accuracy of
the models.

The benchmark distance is one me-
ter, and the starting point channel strength
is set at -30, 30dB. The proposed communi-
cation system is shown in Fig. 3. This nav-

igation, which is developed from conven-
tional path loss estimates frequently used
in mobile communication research, is es-
sential for accurately modeling the chan-
nel characteristics. The criteria mentioned
above are essential for performing accu-
rate simulations that provide outcomes that
are indicative of actual operational circum-
stances. The simulations are designed to
demonstrate the relative performance char-
acteristics between the UPSM-NOMA ver-
sus other bandwidth and time-sharing based
NOMA platforms by conforming to indus-
try standards. The aim is to assess their
effectiveness in improving spectrum ef-
fectiveness and connection, especially for
users situated at the wireless network’s
edge.

Fig. 3. Proposed communication system.

Table 2 and Fig. 4 show the Bit Error
Rate (BER) performance of User 1 andUser
2 both in terms of theoretical values as well
as simulated values at various SNR values
from 0 to 10 dB. User 1 always obtains bet-
ter BER than User 2, as would normally be
the case because User 1 is closer to the base
station with good channel conditions.

In contrast, User 2, probably a cell-
edge user, suffers more from path loss and
interference. Table 3 demonstrates sum rate
performance for User 1 and User 2 for var-
ious transmit power levels ranging from 0
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Fig. 4. Performance of proposed: a) BER, b)
sum rate, c) throughput.

Table 2. BER analysis for proposed model.

SNR (dB) BER User 1 BER User 1
Theore-
tical

Simu-
lated

Theore-
tical

Simu-
lated

0 0.78 0.82 0.85 0.89
2 0.69 0.74 0.78 0.83
4 0.58 0.61 0.71 0.75
6 0.44 0.47 0.58 0.63
8 0.34 0.36 0.47 0.52
10 0.26 0.26 0.35 0.39

to 50 dBm, expressed in terms of theoreti-
cal and simulated values. With the increase
in transmit power, both users’ data trans-
mission rates improve substantially, reflect-
ing improved data throughput and increased
spectral resource utilization.

Table 3. Analysis of sum rate.

Transmit User 1 Sum rate User 2 Sum rate
power
(dBm)

Theore-
tical

Simu-
lated

Theore-
tical

Simu-
lated

0 1.11 1.17 1.31 1.29
10 4.98 4.76 5.22 5.18
20 11.24 11.43 12.53 12.42
30 13.26 13.74 14.76 14.56
40 16.97 16.52 17.42 17.37
50 19.54 19.42 20.65 20.87

Here, the effectiveness wasmeasured

in the form of both theoretical and simula-
tion platforms, visualized in Fig. 3 and the
statistical information provided in Tables 2,
3, and Table 4.

Table 4. Throughput assessment.

SNR
User 1

Throughput
(bps)

User 2
Throughput

(bps)

(dB) Theore-
tical

Simu-
lated

Theore-
tical

Simu-
olated

0 0.00 0.00 0.00 0.00
5 0.08 0.06 0.00 0.00
10 0.30 0.28 0.08 0.07
15 0.62 0.60 0.48 0.45
20 0.84 0.82 0.80 0.78
25 0.94 0.93 0.94 0.92
30 1.00 0.99 1.00 0.99
35 1.00 1.00 1.00 1.00
40 1.00 1.00 1.00 1.00
45 1.00 1.00 1.00 1.00
50 1.00 1.00 1.00 1.00

Table 4 shows the throughput per-
formance of User 1 and User 2 with dif-
ferent SNR levels ranging from 0 to 50
dB using theoretical and simulated values.
At extremely low SNR levels (0–5 dB),
both users have negligible throughput be-
cause of weak signal quality. Increasing
SNR increases throughput for both users,
representing improved link reliability and
data rates. User 1 has greater throughput
at lower SNRs, due to the favorable chan-
nel conditions, and User 2 catches up and
equals User 1’s performance from approxi-
mately 25 dB upwards, demonstrating good
fairness in terms of resource allocation.

5.2 Discussion
Time sharing UPNOMA (TS-

UPNOMA), Bandwidth SharingUPNOMA
(BS-UPNOMA), UPSM-NOMA, and the
proposed model. Here, the proposed model
is incorporated in the UPSM-NOMA
system. Here, all the described traditional
NOMAs were executed in the same pro-
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posed platform, and performance was
compared with each other.

5.2.1 Validation of BER
The repeated cancellation of the in-

terference procedure is usually assumed to
be perfect or flawed while performing the
BER assessment. Generally speaking, the
scenario with faultless SIC is called a rough
estimate, whereas the condition with defec-
tive SIC is called exact. This identical rea-
soning holds true for additional metrics like
bandwidth and outage likelihood. A key
indicator of the integrity and dependability
of an electronic transmission network for
mobile communications is the BER. This
shows the proportion of bits that were re-
ceived incorrectly to all bits that were trans-
mitted. Secure communication requires a
lowBER,which indicates fewermistakes in
the transmission. The comparison of BER
is shown in Fig. 5 and Table 5.

Fig. 5. BER comparison.

Table 5 provides a comparison of
the BER performance of four schemes
based on NOMA, i.e. TS-UPNOMA, BS-
UPNOMA, UPSM-NOMA, and the pro-
posed model, with respect to increasing
SNR levels from 0 to 10 dB, for theoretical
and simulated values. The expected trend
of decreasing BER with higher SNR val-

Fig. 6. Comparison of sum rate.

ues has been observed in all schemes, re-
flecting increasing signal quality and relia-
bility. Among the compared methods, the
suggested model always shows the lowest
values of BER, particularly at large SNRs,
showing its better error performance.

5.2.2 Sum rate validation
It’s critical to manage the user inter-

ference properly. In order to reduce dis-
turbance and increase sum rate, strategies
like beam shaping, power management, and
customer scheduling are used. The sum
rate, which is determined by adding the
unique data speeds of every customer in
an environment, is the maximum attain-
able information rate across everybody in
the system. By utilizing power or coding
domain multiplex to enable many devices
to take advantage of the identical time-
frequency assets, NOMA outperforms con-
ventional orthogonal overlapping in terms
of sum rates. The sum rate comparison is
shown in Fig. 6 and Table 6.

Table 6 shows the sum rate perfor-
mance of existing and developed techniques
over a transmit power range of 0 to 50
dBm using theoretical and simulated out-
comes. The sum rate increases as the trans-
mit power increases, demonstrating better
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Table 5. Statistics of BER comparison.
SNR (dB) TS-UPNOMA BS-UPNOMA UPSM-NOMA Proposed

Theoretical Simulated Theoretical Simulated Theoretical Simulated Theoretical Simulated
0 0.94 0.95 0.92 0.93 0.9 0.91 0.85 0.86
0 0.89 0.88 0.91 0.9 0.84 0.85 0.78 0.80
4 0.81 0.8 0.79 0.78 0.76 0.77 0.71 0.73
6 0.71 0.72 0.67 0.65 0.65 0.66 0.58 0.60
8 0.64 0.63 0.54 0.56 0.51 0.52 0.47 0.49
10 0.51 0.52 0.44 0.43 0.42 0.49 0.35 0.39

Table 6. Sum rate statistics.
SNR TS-UPNOMA BS-UPNOMA UPSM-NOMA Proposed
(dB) Theoretical Simulated Theoretical Simulated Theoretical Simulated Theoretical Simulated
0 1.31 1.29 1.19 1.16 1.32 1.33 1.37 1.34
10 3.00 3.18 3.91 3.86 4.21 4.19 5.34 5.09
00 8.53 8.40 8.96 8.86 9.72 9.65 10.89 10.74
30 11.76 11.56 12.91 12.71 13.81 13.83 14.97 14.91
40 14.40 14.37 15.76 15.60 16.65 16.69 17.71 17.68
50 17.65 17.87 18.07 18.03 19.71 19.74 20.98 20.96

throughput and utilization of the spectrum,
for all schemes. Among them, the proposed
model always obtains the highest sum rate
under all power levels, which indicates its
better performance in managing data traffic
more efficiently.

5.2.3 Throughput validation
The actual pace at which information

is successfully sent via an internet connec-
tion or medium in a specific amount of time
is referred to as throughput. It is a mea-
surement of the actual amount of info be-
ing carried rather than the network’s poten-
tial maximum data rate (bandwidth). Usu-
ally, throughput is expressed in messages
per second or bits per second (bps). In ad-
dition, achieving a high range of throughput
can determine the effective communication.
The wireless medium with high throughput
attained a lower BER and maximized the
packet delivery ratio.

Table 7 and Fig. 7 show the through-
put performance at different SNR levels
from 0 to 50 dB, with both theoretical and
simulated values for existing and proposed
methods. At extremely low SNR levels (0–
5 dB), all the methods obtain throughput
due to weak signal quality. As SNR en-
hances, throughput continuously improves,

with the suggestedmodel outperforming the
remaining methods at every level of SNR.

Fig. 7. Throughput comparison.

From all the comparison validations,
the novel solution has produced the finest
solution, which shows that the proposed so-
lution is themost suitable for the present ap-
plications.

6. Conclusion
A novel DTFRA was implemented

for the UPSM-NOMA system to improve
communication by cancelling the interfer-
ence signal. Here, the Fossa finest solution
has been employed to gain the finest desired
outcome by predicting the interference sig-
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Table 7. Sum rate statistics.
SNR (dB) TS-UPNOMA BS-UPNOMA UPSM-NOMA Proposed

Theoretical Simulated Theoretical Simulated Theoretical Simulated Theoretical Simulated
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.031 0.042 0.051 0.062 0.064 0.069 0.08 0.07
15 0.33 0.36 0.39 0.41 0.43 0.46 0.48 0.45
20 0.41 0.42 0.5 0.52 0.61 0.69 0.80 0.78
25 0.52 0.54 0.56 0.58 0.72 0.75 0.94 0.92
30 0.63 0.64 0.67 0.68 0.86 0.9 1.00 0.99
35 0.71 0.73 0.81 0.83 0.92 0.94 1.00 1.00
40 0.87 0.88 0.92 0.94 1 1 1.00 1.00
45 0.98 1 1 1 1 1 1.00 1.00
50 1 1 1 1 1 1 1.00 1.00

nals and neglecting them in the communi-
cation medium; this process can maximize
the sum rate and reduce the error percent-
age. In addition, for allocating the spectral
resources, the attacking phase of the Fossa
was considered, and the spectral sources
were allocated optimally for both static and
moving users. In execution, the proposed
system has revealed that 20.96bps/Hz sum
rate, BER 0.39, and throughput is 100bps,
which is the best outcome compared to
other traditional NOMA.Hence, the present
proposed NOMA system has improved the
performance by 5%. So, the proposed solu-
tion is the most needed task for the NOMA
applications. However, the energy manage-
ment is not discussed in this study, which
can affect the network lifetime. In the fu-
ture, analyzing the energy usage and opti-
mizing the high energy usage will provide
the finest optimal outcome.
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