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1. INTRODUCTION

Every new generation of wireless networks delivers faster speeds and more functionality to
smartphones. First generation (1G) introduced the first cell phones, 2G let users’ text for the first time, 3G
brought online activity, and 4G delivered the speeds users enjoy today [1]. But as more users come online,
4G networks have just about reached the limit of their capabilities. The technology is headed toward 5G, the
next generation of wireless networking technologies [2]. It can handle a thousand times more traffic than
today's networks and be up to 10 times faster than 4G long-term evolution (LTE) [3]. 5G is the foundation
for various advanced technologies, e.g., virtual reality, autonomous driving, internet of things. 5 brand new
technologies emerge as a foundation of 5G millimeter waves, small cells, massive multiple-input multiple-
output (MIMO), beamforming, and full-duplex. Smartphones and other electronic devices use particular
frequencies on the radio frequency spectrum, typically those under six gigahertz [4]. But these frequencies
are starting to get more crowded. Carriers can only squeeze huge data bits on the same amount of radio
frequency spectrum. As more devices come online, the users will start to see slower service and more
dropped connections [5]. Researchers are experimenting with broadcasting on shorter millimeter waves that
fall between 30 and 300 gigahertz [6]. This spectrum section has never been used for mobile devices;
opening it up means more bandwidth for everyone. But there is a catch. Milli-meter waves cannot travel well
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through buildings or other obstacles and tend to be absorbed by plants and rain. There will be a need for
technology with small cell networks to get around this problem. Today's wireless networks rely on large,
high-powered cell towers to broadcast their signals over long distances. Still, it is to be noted that higher-
frequency millimeter waves have a more challenging time travelling through obstacles. It will mean that if a
user moves behind one, the user will lose the signal. Using thousands of low-power mini-base stations and
small cell networks would solve that problem. These base stations would be much closer together than
traditional towers, forming a relay team to transmit signals around obstacles. This would be especially useful
in cities as the user moved behind an obstacle. The user's smartphone would automatically switch to a new
base station in a better range of his device, allowing him to keep his connection. Next is massive MIMO.
Today's 4G base stations have about a dozen ports for antennas that can handle all cellular traffic, but
massive MIMO base stations can support about a hundred ports. This could increase the capacity of today's
networks exponentially. Today's cellular antennas broadcast information in every direction at once, and all
those crossing signals could cause serious interference, which is solved using beamforming. The backhaul
network is introduced to improve communication in the 5G network, which bridges the communication
between the radio access network and the mobile network. The wireless backhaul solution currently comes in
different microwave, millimeter-wave, and free-space optics ranges. However, it is reported to be associated
with various challenges, i.e., i) massive traffic at supercell leading to bottleneck conditions, ii) higher
deployment cost, iii) catering up demands of long-distance reachability, iv) supporting constantly increasing
demands of capacity, and v) complying with highly reduced latency demands.

The background of the proposed study is briefed with respect to existing studies with the 5G
backhaul network. Researchers have presented different methodologies to solve 5G network performance
issues [7]-[10]. The work carried out by Betzler et al. [11] has utilized the software define network (SDN) to
formulate a unique architectural design that integrates 4G and 5G, focusing on small cell deployment.
A unique system model is presented that can reconfigure the data plane in SDN, addressing failures of a
communication channel in 5G. The existing system has also witnessed a unique application-based study of
using a 5G backhaul network focusing on quality-of-experience (QOE). According to a survey by
Ge et al. [12], the transmission of highly high-definition multimedia streaming will eventually lead to the
consumption of resources. This problem was solved using an experimental approach by streaming video
using a geostationary satellite. Another unique study by Zola and Martin-Escalona [13] discussed the effect
of user association in the 5G network, which must be investigated for sorting out issues associated with CO,
consumption, increasing cost, switching process, and tedious base station management. The authors have
used integer linear problems to develop this model. The work carried out by Park and Song [14] has
emphasized overusing caching-based concepts along with using content-centric networks and SDN to
improve streaming services. At the same time, there are increasing areas of interest in considering case
studies of millimeter-wave 5G networks focusing on controlling traffic. Work considering this case has been
carried out by Yu et al. [15], where clustering issues associated with joint transmission have been
investigated. The study objective was to control cumulative 5G backhaul traffic adhering to the condition to
meet the transmission rate demands. According to the author, the optimal solution to such issues is dynamic
programming leading to low channel capacity consumption.

A study towards cost optimization was witnessed in the model presented by Ge et al. [16], where the
deployment strategy of the gateway was used over a wireless backhaul network in 5G. A unique cost
optimization approach was witnessed in this work, focusing on increasing cost efficiency, which is reported
to be performing better than the conventional shortest path technique in a 5G wireless system to support a
backhaul network. A study on heterogeneous networks in 5G networks investigated the mobile network. The
work carried out by Haddaji et al. [17] has presented a multitenant model to optimize operational cost. The
study model contributes to offering virtualized 5G backhaul services towards cost optimization. This
technique utilized a game theory to solve the issue. The adoption of game theory has also been seen in the
work by Liu et al. [18], where resource allocation for better communication is boosted by introducing a
unique incentive concept leading to the generation of a distributed algorithm. Adopting a similar virtualized
environment was also witnessed in the work conducted by Nahum et al. [19]. The objective was to enhance
the virtualized environment by presenting a unique testbed using open-source technologies. The author has
used artificial intelligence to design this testbed. Zhang et al. [20], focusing on resource management
considering heterogeneous networks in 5G backhaul, work towards adopting virtualization has also been
carried out. The author has addressed the issues connected with overhead reduction and load balancing,
where the problem solution is particle swarm optimization. The study has also used priority queues for traffic
management, especially for scheduling downlink traffic.

From the resource management viewpoint, the work carried out by Mowla et al. [21] has addressed
the energy issues associated with adopting millimeter wave and optical networks. According to the author, a
singular backhaul technology is never enough to support variants of traffic load on a 5G network. The author

Int J Elec & Comp Eng, Vol. 14, No. 6, December 2024: 6981-6991



IntJ Elec & Comp Eng ISSN: 2088-8708 O 6983

has used a heuristic-based energy-efficient technique to solve this problem. Another study addressing energy
issues was also reported by Al-Quzweeni et al. [22]. The author has used mixed integer linear programming
to control power depletion over the virtualized environment. According to the model, if the position of the
virtual machine and utilization of the servers for the virtualized environment is carried out effectively, it
offers significant benefits towards energy conservation in 5G backhaul network operation. Further, the study
has also used a genetic algorithm to validate the model. Further energy-based problems have been discussed
in the work of Malandrinno et al. [23]. EI Haber et al. [24] have addressed the offloading task challenge and
energy minimization using convex optimization approximation.

Existing approaches have also witnessed consideration of MIMO based architectures used for
accessing the 5G backhaul network. Such work is reported by Bonfante et al. [25], where adopting a directive
antenna pattern and partitioning optimal resources is carried out. This approach was claimed to offer rate
improvement in contrast to conventional MIMO. However, the work does not discuss its resistivity from the
unreliable transmission reported in the model presented by Vu et al. [26]. This work addresses issues towards
optimal path selection over a 5G network. The author has used a stochastic optimization approach using a
mathematical model and reinforcement learning method to select the optimal communication path. Issues
associated with the adoption and deployment of millimeter-wave in 5G backhaul networks are also addressed
in the work of Ortiz et al. [27]. According to the authors, the priorly deployed implementation bears
impractical logic and has complications. This problem is solved by using a learning algorithm that works in a
semi-supervised distributed manner to reduce the latency of the network. The existing system has also been
studied by optimizing the 5G network using radio-based mapping methodology, as seen in the work of
Rodriguez et al. [28]. The idea is to prevent issues associated with interference using the strategy of cell
association using stochastic geometry, where the probability derivation of coverage and association of the
user is carried out. A study towards scheduling is reported in the work of Saad and Abdallah [29] using a
succinct optimization concept. Kalantari et al. [30] have used an iterative scheme to control the downlink's
transmit power.

It can be seen that various studies are being carried out towards the 5G backhaul network with the
introduction of different variants of methods. Various methods that have been witnessed to be adopted in
existing approaches are software define network, caching-based concept, content-centric network, dynamic
programming, cost optimization, game theory, artificial intelligence, particle swarm optimization, heuristic-
based energy efficient technique, mixed-integer linear programming, genetic algorithm, the directive pattern
of the antenna, stochastic optimization approach, reinforcement learning method, and semi-supervised
distributed. Therefore, the research problem is identified as: i) The majority of the implemented methods are
iterative and hence have higher chances of leading to computational burden over the long run; ii) None of the
existing research work has emphasized enhancing the feature of gateway management concerning traffic
control in the backhaul network in 5G; iii) There are few studies towards blockage associated with
small/macro base stations, and neither are there any studies towards exploring its association with core
network concerning the gateway; and iv) Hence, lesser significance is offered to the gateway, which can offer
effective control over traffic management if incorporated with efficient features. Therefore, the problem
statement of the proposed study can be stated as "It is a complex computational task to identify specific
criteria for choosing the best operation for improving the operation in gateway system in 5G backhaul
network."

The solution presented in the research work is an analytical model for selecting an optimal gateway
node in a 5G network. One of the major problems of the 5G backhaul network is to achieve an effective load
balancing as capacity per device decreases with the growth in the number of users as the gateway node is
over-saturated. This is inevitable for even a mobile grid with a higher density. Existing research-emphasizes
the core network more than the backhaul network. The proposed strategy will harness the information related
to traffic and the dynamic topology of both backhaul and core networks. This stage will focus on
implementing software-defined networks for the 5G network to ensure its compatibility with the upcoming
compatibility of the 5G network. An analytical model will be built to use the multiple numbers of base
stations assigned to a singular gateway node (i.e., many-to-one relationship) to reach the convergence factor.
The system will also develop a decision-making module in the selection process of gateway nodes to control
the traffic flow and investigate the connectivity of base stations with the optimally selected gateway out of
many other gateways. The proposed model will also investigate all the possibilities of the data forwarding
process using multi-hops in both the core network and backhaul network in 5G. Finally, the investigation will
utilize the link obtained by this model and check how far the optimal condition is benefitting the traffic
management in the 5G network. The organization of the manuscript is as follows: section 2 presents a
discussion of the adopted research methodology, while section 3 highlights the accomplished result after the
execution of the proposed model. Section 4 presents the conclusion of the manuscript.
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2. METHOD

This section discusses the method and design aspect of the operation, which is carried out within the
gateway system in the 5G backhaul network. In the line of adopted research methodology, the proposed
scheme considers two types of base station i.e., macro base station and small base station. In order to retain
better practicality of approach, the macro base station is considered to have wired access to backhaul, while
the small base station is wirelessly connected to the macro base station. The system assesses the coverage
rate in the form of distribution frequency associated with the data rate that is acquired by the user equipment
from dual sources of strategic classification of the macro base station. In the primary strategy, both the
backhaul network and access are split for dynamically allocating cumulative channel capacity. In the
secondary strategic classification, a fixed partition is assigned for backhaul communication and access in the
5G network. One of the essential novelties of the adopted research methodology is to carry out a
characterization of the combined assessment of signal quality over noise power associated with a 5G
backhaul network and access point, especially when the small base station is connected to the user
equipment. The core notion of this methodology is also to find the best position of the base station in the 5G
backhaul network, which further contributes towards establishing a relation between the variation of size of
the small base station towards the availability of dedicated channel capacity to the 5G backhaul network. The
scenario of the adopted research methodology implementation is shown in Figure 1.
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Figure 1. Research methodology adopted

The proposed system design is constructed considering user equipment to be uniformly sampled in
random order. The origin of the presented coordinate system is shifted to the position in perspective of this
user that is further served by the base station (BS). The implementation assumes that all the macro base
station (MBS) is powered by a backhaul network with maximized capacity. It will infer that MBS are linked
with the core network using high speed connectivity of data transfer. Further, the system design considers the
small base station (SBS) themselves to be a backhaul network by MBS, while open access-based criteria are
used for all the operations of BS. It will mean that user equipment will be either linked with SBS or MBS on
the basis of power. The algorithms implemented for accomplishing the discussed research methodology in
the prior section are as:

Algorithm 1. Algorithm for generating base station and blockage
Input: m, s, b

Output: mr, S:, br

Start

1. init m, s, b

2. o€ fi(m, s, b)

3. a€ 2 (rmolca)

4. o> me, Sz, br

End

According to this algorithm, the proposed schemes take the input of macro base station (m), small
base station (s), and blockage (b) that, after processing, yields an outcome of randomly selected MSB (m,.),
randomly selected SBS (s,.), randomly selected blockage (b,). The first step of this algorithm is to initialize
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the input parameters (Line-1), followed by applying a function f; (x), which is responsible for generating a
random mathematical object 1,, (Line-2). Further, another function, f,(x), is constructed, which is
responsible for applying a discrete probability distribution on the basis of coverage area c, (Line-3) and 7,
in order to generate a matrix a. This matrix finally generates the outcomes of randomly selected MSB, SBS,
and blockage. The first step of the design aspect is towards generating MBS, SBS, and blockage randomly as
a matter of initializing the object. The study uses discrete probability distribution considering the coverage
area of the cell. All the objects are randomly selected for faster computation within the reachability of the
base station. The next part of the operation generates the Poisson point process associated with MBS, SBS,
and blockage. For this purpose, the study computes an effective coverage radius considering randomly
selected MBS, SBS, and blockage along with individual radius. This operation results in the two-dimensional
coordinate system (x, y) representing the location where the singular gateway node is anticipated.

Therefore, the multiple base station is allocated for the singular gateway node based on this
preliminary criterion to be within the effective coverage radius. This operation also discloses the practical
location of all essential components, e.g.,, MBS, SBS, and blockage. Finally, the block's orientation is
computed to yield a two-dimensional coordinate position of the endpoints of blockage. It will mean that the
proposed system can localize the location of blockage so that necessary measures can be undertaken by the
gateway node while permitting ongoing transmission over the 5G backhaul network. This operation also
contributes towards the simplified operation of the gateway system for decision-making. The next part of the
implementation is associated with the generation of block endpoint coordinates where the input to the next
algorithm is the outcome accomplished from the prior algorithm, i.e., macro base station (m), small base
station (s), and blockage (b). The algorithmic steps are as:

Algorithm 2. Algorithm for generating block endpoints coordinates
Input: my, Sr, br

Output: bep

Start

1. Eea€ ( m:, Sz, br) | i

2. Eca(X, Y)=>Pos(m, s, b)

3. bep(x, y)<€f3(Pos (b))

End

According to the above-mentioned algorithm, the processing leads to the generation of block end
point coordinates, i.e., be,. It should be noted that the proposed algorithm considers that a one-hop
communication link is used to serve user equipment when linked with MBS, while a dual-hop
communication link is used in case the user equipment is linked with SBS. Thereby, an access link is
generated between BS and user equipment, while a backhaul link is generated between SBS and MBS. In
order to clearly understand this operation, the proposed scheme uses the Poisson point process in order to
model the position of the user and BS. The algorithm takes the input parameters m,,s,., b, along with
individual radius i, of user equipment in order to generate effective coverage radius E., (Line-1). Further,
the matrix of E., is used for generating position information class Pos considering attributes of m, s, and b
(Line-2). Further, the algorithm uses location information of blockage, i.e., Pos(b) in order to generate the
coordinates of blockage end points b,,, to fulfil the outcome accomplishment of this algorithm (Line-3). After
the block endpoints have been accomplished in the prior algorithm, the proposed system now proceeds
towards the computation of the state of communication link among various entities of MBS, SBS, and user
equipment user equipment (UE). The algorithm developed for this purpose is as:

Algorithm 3. Algorithm for link state among entities
Input: bep, L
Output: A
Start
1. (La, size(Lp)=2new (Le)
(Le, size (La) ?new (Lg)
. Anat€ fu4(new (Le), new(Lg))
. Dbep (%, y)éAmat
. AmatéfB(Lvar)
Anat>Avarl
If Avar1=0
obtain Avari
. End

HoowJo o W N

The algorithm takes the input of block endpoint (b,,) and location (L) that, after processing, yields
an outcome of link state (1). As the above-mentioned algorithm is meant to compute the state of the link for
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three entities, therefore, some of the variables used in this algorithm will represent three different entities.
The algorithm takes the input of location (L) and the size of the location of other entities in order to generate
new location information (Line-1 and Line-2). In the case of link computation between MBS and UE, the
algorithm will generate a new location of MBS L. considering the location of MBS L. and the size of the
location of user equipment Ly (Line-1). Further, the new location of user equipment Lt is generated from the
location of user equipment L. and the size of the location of MBS Ly (Line-2). Hence, in the case of
establishing a link state for SBS and UE, the variables L, and size (Ly) will represent the location of SBS and
the size of the location of UE while new(L,) will represent the new location of SBS (Line-1). Further, the
variable L. and size(L,) will represent the location of user equipment and the size of the location of SBS in
order to generate a new location of UE, i.e., new(Ls) (Line-2). Hence, in the case of establishing a link state
for MBS and SBS, the variables L. and size (Lb) will represent the location of MBS and the size of the
location of SBS, while new(L,) will represent the new location of MBS (Line-1). Further, the variable L.
and size(Ly) will represent the location of SBS and the size of the location of MBS in order to generate a
new location of SBS, i.e., new(Ly) (Line-2).

Further, both the generated new location information, i.e., new(L.) and new(Ly), are subjected to a
new function f,(x), which results in constructing an adjacent matrix A,,,: (Line-3). This adjacent matrix
Amq also considers the input of blockage endpoints, i.e., b,, (x,y) (Line-4). This operation of generation of
the adjacent matrix is the same for link state computation for i) MBS and UE, ii) for SBS and UE, and iii) for
SBS and MBS. The algorithm further implements a function f5(x) which is responsible for performing
matrix reshaping operation considering the input of location information L,,,,- to generate a reshaped adjacent
matrix A,,4 (Line-5). In the case of link state computation for MBS and UE, the variable L., will consider
the location of MBS and SBS, while the L,,, considers SBS and UE for link state computation for SBS and
UE. In the case of computation of MBS and SBS, the algorithm considers L,,,, to be the location of SBS and
the location of MBS. The generated reshaped adjacent matrix A,,,. now yields preliminary information of
link state 1,1 (Line-6), where the suffix varl will refer to the link state for individual use-cases of entities,
i.e., varl will represent the intersected state of link for MBS and UE, SBS and UE, and MBS and SBS. This
leads to further checking a logical condition where the intersected link state for each band of entities (MBS
and UE, SBS and UE, and MBS and SBS) is equal to zero (Line-7). This will finally lead to a unique
outcome of link state 1,4, (Line-8). The complete algorithm is pictorially shown in Figure 4. The
computation for extracting the link state is carried out by constructing a link matrix for MBS and user
equipment, SBS and user equipment, and MBS with SBS, respectively. The idea is to construct an adjacent
matrix considering the new location of MBS, user equipment, and SBS. The outcome matrix is further used
for generating information about the state of the link for MBS, user equipment, and SBS adhering to a
simplified condition of zero states. The core idea of this link state computation is to ensure the control of
information associated with all elements by the gateway node as a contribution to the study, unlike any
existing approaches.

The next part of the implementation is associated with indexing both the type of base station i.e.,
MSB and SBS. The system designs relate to two different methodologies for obtaining the indexing of the
base station along with meeting the power demands. The primary approach for this process is related to
indexing MBS, which takes the input of newly generated outcome from the prior algorithm, i.e., link state
(A), location of UE (Lyg) and location of MBS (L,,,) that after processing yields index of MBS (I,,,). The steps
of this algorithm are as:

Algorithm 4. Algorithm for indexing MBS

Input: A (Link State), Lue (Location of UE), Ln (Location of MBS)
Output: In (index of MBS)

Start

1. Ea€ (Lug, Ln)

2. Sp(p, tp)Dfe(Ea, An,ur)

3. Prax, In€argmax(Sp)

End

The prime initiating point of this algorithm is to obtain the effective distance E; considering the
input parameters (Line-1). Further, the size computation of the matrix holding location information of MBS
is carried out and is further used for computing effective distance. An explicit function f;(x) is used for
computing signal power on the basis of pathloss exponent p and transmit power t,, (Line-3). It is to be noted
that computation of the signal power uses the state of link for MBS and UE for effective computation.
Further, the proposed scheme applies a maximization principle on signal power S, in order to obtain
maximized power UE and MBS as well as an index of MBS, i.e., I,, (Line-3). A similar algorithm is slightly
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fine-tuned in order to obtain the indexing of the SBS. The initial steps of the indexing operation for SBS are
similar to that of the previous algorithm only with a difference of input of location of SBS instead of MBS in
order to compute an effective distance E;. Another new inclusion is the mechanism of computation of signal
power, which considers the computed value of shadow coefficient and bias factor apart from the pathloss
exponent seen in the prior algorithm. The computation results in the signal power of SBS and UE, where a
similar maximization function is implemented in order to obtain indexing of SBS and maximized power of
UE and SBS. The location information of MBS, SBS, and user equipment is subjected to spatial processing
to obtain an adequate distance. This is further followed by computing the shadowing coefficient that leads to
the generation of signal power considering pathloss exponent and bias factor. Finally, a maximization
function is computed concerning signal power to know the maximized power and index of respective system
actors (MBS and SBS). The contribution of the proposed system design is that it performs highly progressive
computation without any iterative scheme of enhancing communication carried out in the existing system of
implementation. Hence, the extensive dynamic information of gateway nodes assists in better traffic
management. The following section discusses the results obtained.

3. RESULTS

The proposed system considers the practical test environment of the heterogeneous network as it is
frequently adopted in most existing approaches. The proposed system is scripted in MATLAB considering
the implementation of RFC 8822 in order to deploy the 5G convergence plane for wireless and wireline for
encapsulation of the user plane. The deployment of this RFC introduces an encapsulation mechanism that
offers supportability of traffic multiplexing associated with multiple sessions to offer quality of service in 5G
communication. Further, the simulation parameters were used for assessing the connectivity probability in
the form of a function for finally determining the coverage rate. Finally, the algorithms were sequentially
evaluated in order to arrive at the outcome. Table 1 highlights the simulation parameters adopted for the
proposed assessment.

Table 1. Simulation parameters

Parameters Values
Density of UE 950 km2
Bias attribute [1,1]
Power of noise -175dB

Path loss exponent 25
Transmit power (BS) 35dBm

The study considers the variable location of MBS within the cell where the line-of-sight model
associated with the urban communication scenario is considered for path loss between 2.5-30 GHz. The
comparative analysis considers the homogeneous network HomNet and the conventional heterogeneous
network HetNet. The prime reason for the adoption of HomNet and HetNet as conventional networks in the
analysis of the proposed work is due to multiple reasons, viz. i) From commercial perspective, it is noted that
HomNet can offer cost-effective and predictable capacity and coverage in urban and rural area with mobile
broadband services with relatively static form of traffic; ii) Adoption of HetNet is reported to be suitable for
high-traffic areas, indoor coverage, and large-scale device-to-device communication in 5G; iii) Apart from
this, both forms of conventional network systems can actually contribute to network densification, which is
essential for improving coverage in 5G using a higher density of base stations; and iv) A joint operation of
both these conventional network systems are also known to offer capacity enhancement and quality of
service. Hence, HomNet and HetNet are more deployed in a 5G environment from the practical perspective
and hence are considered to be subjected to comparative analysis with the proposed system.

The evaluation considers a 1-20 Mbps average rate for 2.5-30 GHz as poison distribution for data
arrival. The analysis is carried out over a simulation iteration test environment, which increases the traffic
rate. Both conventional systems (HomNet and HetNet) are assessed on a similar testbed with the proposed
system to draw logical, conclusive outcomes. Figure 2 highlights that the proposed system offers better
throughput performance with consistency compared to the existing mechanism concerning downlink
transmission.

Referring to Figure 2, the reason for consistency is that the cumulative channel capacity and MBS
are divided between the proposed unified framework on access and backhaul links. The pattern of linear
characteristic is due to the usage of dual links from MBS to user equipment over SBS during rate
distribution. However, it still excels better compared to conventional approaches. A similar trend of
betterment in latency can also be observed in Figure 3. Although, in increasing order, the proposed system
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offers better latency control than the existing approach. One reason is the absence of iterative steps in the
proposed system, unlike HetNet and HomNet, to accomplish a successful downlink transmission. The
novelty in the outcome is that irrespective of the increasing load of traffic and the possible presence of
artefact in flow; the proposed system offers a better streamlined flow of communication in contrast to the
iterative and complex mechanism of the existing system. The outcomes presented in Figure 2 and 3 showcase
that the proposed study model is capable of identifying the bottleneck condition captured from traffic
information that is further subjected to algorithms in order to make a precise decision making of relaying
services using a 5G network system. Hence, the system not only offers lower latency and increased
throughput but also offers a better sustainable data transmission scheme supported for multiple variants of
applications hosted in 5G-based services.
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Figure 3. Comparative analysis of latency

From the outcome exhibited in Figure 4, it can be noted that the proposed system (t = 0.2668 s)
offers highly reduced response time in contrast to the conventional mechanism of HomNet (¢ = 0.734 s) and
HetNet (t =0.9117 s). There are multiple key findings from the outcome of the proposed study to offer
better insight into its effectiveness as follows: i) although HomNets are known for their cost-effectiveness in
perspective of deployment, it is noted that it is not capable enough to fine-tune itself to the altering patterns
of traffic in 5G especially during variations of traffic intensity. This fact can be realized by reduced
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throughput of HomNet, as shown in Figure 2. And ii) HetNets are well-claimed to offer improved spectral
efficiency where the traffic offloading is carried out to smaller cells from macro cells. They are also known
for enhancing network performance; however, when HetNet is exposed to the proposed testbed, it is found
that it encounters excessive computational effort with overlapping coverage areas and diverse cell types. This
fact can be realized from reduced latency in Figure 3 and increased algorithm processing time in Figure 4.
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Figure 4. Algorithm processing time

Considering HetNet to be highly applicable towards emerging applications in 5G compared to
HomNets, maintaining and deploying them incurs excessive cost in the perspective of small cells like
picocells and femtocells. At the same time, the prime strength of the proposed system resides in its ability to
index of base station based on multiple simplified parameters (signal power and pathloss.) and link state.
Hence, a better service dissipation alternative is generated in the proposed study model with effective
blockage management.

From the outcome accomplished in the study, it can be thereby stated that the proposed model
assists in significantly improving network capacity by efficiently optimizing the network resources with
better quality of service. While existing approaches are mainly found to be sophisticated approaches that
deploy caching-based concepts, cost optimization, energy-efficient techniques, and artificial intelligence, the
proposed scheme uses very simplified analytical modelling towards generating blockage followed by link
state computation. This makes the proposed model much more worthy towards deploying in practical world
scenarios with dynamic traffic management in 5G.

4. CONCLUSION

At present, there are various approaches towards managing the 5G backhaul network; however,
none of the approaches are witnessed to emphasize gateway nodes. Hence, this paper hypothesizes that the
efficient selection of a gateway node using a simplified scheme without iteration could result in better traffic
management. From the result analysis, it is noted that HomNet and HetNet, the two popular approaches in
5G, cannot address the upcoming challenges, especially relating to dynamic traffic management that the
proposed scheme is shown to be capable of. Apart from this, the proposed scheme not only offers a better
quality of service, but its demands for computational resources are quite minimal in contrast to existing
approaches. This model introduces an effective traffic management operation where core and backhaul
networks are used for developing a unified architecture where MBS, SBS, and user equipment play a
considerable role. The idea is also about consistent extraction of updated information of location and link-
state associated with actors mentioned above to incorporate the better capability of a gateway node between
MBS and core network. The study outcome exhibits proposed system offers approximately 47% and 80%
improvement concerning throughput and latency, along with 55% significantly reduced algorithmic
processing time. The outcome suggests the fair feasibility of the proposed study model in traffic management
for backhaul networks supported by 5G network services. The limitation of the current work can be viewed
as a highly focused target towards improving 5G services considering solving issues in traffic management. It
is strongly believed that there is more scope for improving the current work by incorporating a scheduling
approach. Hence, the future direction of work will be carried out towards solving the optimization problem of
packet forwarding in a 5G backhaul network by adopting a novel scheduling approach.
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