
Ab s t r ac t
Smart environments, healthcare, manufacturing, and transportation are just a few of the many industries that are seeing 
changes in connection due to the rapid expansion of the IoT.  This is laying the groundwork for AI and robotics. Traditional 
network designs have been put to the test by the proliferation of IoT devices and the vast amounts of data they produce. 
Unfortunately, these designs typically fall short of consumers’ expectations when it comes to scalability, low latency, and 
throughput. 5G communication networks address these limitations by facilitating eMBB, URLLC, and massive machine-type 
connectivity (mMTC).  While centralized cloud systems have their uses, they can’t handle the context-aware processing 
and real-time data needs of today’s Internet of Things applications.  In addition to 5G, edge networking enhances latency, 
congestion, and energy efficiency by relocating analytics, storage, and computing closer to end devices. Thanks to 5G 
and edge computing coming together, and build synergistic architectures that make it easier to integrate heterogeneous 
Internet of Things devices, allocate resources dynamically, and consume spectrum efficiently. Still, there are some problems 
to overcome in terms of interoperability, security, orchestration, and the long-term administration of massive deployments, 
even with all these benefits.  In this article, take a look at the future of communication technology and how 5G and edge 
networking can improve the speed, stability, and scalability of the Internet of Things.
Keywords: URLLC, IoT, Massive Machine-Type Communication (mMTC), 5G Communication, IoT Architectures and Protocols, 
Edge and Fog Computing.
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In t r o d u c t i o n
Smart sensing, data analytics, and automation are 
transforming businesses as the Internet of Things (IoT) 
becomes a key facilitator of pervasive connection. The IoT is 
entering every industry, from smart homes to transportation, 
agriculture, healthcare, and manufacturing, thanks to 
the billions of gadgets that soon be online [1][2][3]. These 
deployments demand not only seamless device-to-device 
interaction but also reliable, secure, and high-throughput 
communication frameworks. Traditional networks are 
struggling to keep up with the ever-increasing data streams 
and predictable latency requirements of IoT ecosystems, 
highlighting the pressing need for new communication 
paradigms.

5G networks have been introduced as a cornerstone 
for supporting large-scale IoT deployments. The features 
of 5G that make it ideal for the Internet of Things are eMBB, 

URLLC, and mMTC, which stand for enhanced Mobile 
Broadband, Ultra-Reliable Low Latency Communication, and 
massive Machine-Type Communication [4][5][6]. The efficient 
operation of smart factories, connected automobiles, and 
remote healthcare systems is made possible by its capacity 
to deliver gigabit data rates, network slicing, and adaptive 
QOS [7][8]. Yet, while 5G significantly improves network 
performance, the exponential rise in IoT data volume and the 
growing need for real-time analytics require complementary 
technologies to distribute computational intelligence closer 
to end devices

Edge networking is now an important part of 5G 
because it moves processing and storing to the edges of 
the network, which increases its capability. By situating 
computing resources near IoT nodes, edge computing 
minimizes backhaul traffic, reduces response times, and 



Emerging Communication Technologies for IoT: 5G and Edge Networking Perspectives

International journal of humanities and information technology, Volume 7, Issue 1 (2025)20

allows context-aware services [9][10][11]. Innovative use 
cases, such as industrial automation, immersive AR/VR, and 
collaborative robots, are made possible by the combination 
of 5G infrastructure with edge networking, which enhances 
system scalability [12][13][14]. Integrating 5G with edge 
computing creates a versatile design that connects cloud-
based models to latency-sensitive IoT applications.

5G and edge networking def ine a new class of 
communication technologies tailored for the Internet of 
Things [15][16][17]. Their convergence enables dynamic 
resource allocation, efficient spectrum utilization, and 
distributed intelligence, paving the way for resilient and 
energy-efficient IoT ecosystems. However, realizing their full 
potential necessitates addressing technical barriers, including 
interoperability, security, orchestration across heterogeneous 
platforms, and sustainable network management. 

Structure of the Paper
The following is the outline of the paper The second section 
covers 5G communication for the IoT. Section III Edge 
networking for IoT Section IV. Convergence of 5G and Edge 
networking for IoT. Section V Literature review, Section VI 
Conclusions and future work.

5G Communication for the Internet of Things
5G networks are essential for the infrastructure of IoT on a 
large scale due to their superior mobile broadband, highly 
reliable low-latency communication, and extensive machine-
type connections. The latest generation of wireless networks, 
5G, uses cutting-edge technologies like massive MIMO, 
millimetre-wave bands, and network slicing to address a 
range of performance requirements, paving the way for the 
universal connectivity of various Internet of Things devices. 
Its architecture supports millions of low-power sensors, real-
time analytics, and mission-critical services.

5G Network Architecture 
The 5G wireless network s revolutionize the tele-
communications industry.  Communications systems that 
extend beyond 2020 are another name for them. Figure 1 
shows the three primary characteristics of a 5G network: 
large-scale machine-type communication, highly reliable 
low-latency communication services, and enhanced mobile 
broadband. More diverse numbers of connectable devices, 
better coverage, more efficient use of spectrum, and greater 
peak bit rates per user (in gigabits per second) are the 
defining characteristics of 5G networks [18]. 

5G systems need to be stable, cost-effective, easy to set 
up, elastic, quick, and most importantly, programmable.  
The network ecosystem for 5G is shown as a three-tiered 
paradigm.  Computer, networking, and storage are examples 
of physical resources and assets shown at the lowest level. 
Radio access networks, core network infrastructures, and 
back-end data centres make them available.

Figure 1: 5G Network Architecture

Figure 2: Characteristic and Technical Specification for 5G Network

Characteristics and Technical Specifications of 
5G Networks
5G offers much more bandwidth, which means high-speed 
apps like VR and AR can send data much more quickly.  The 
reduced latency of this technology makes it perfect for 
real-time reaction and communication applications, such as 
remote surgery and autonomous vehicles. With 5G’s support 
for mMTC and URLLC, mission-critical applications such as 
industrial automation can leverage its speed and reliability. 
More bandwidth and quicker data rates are possible with 5G’s 
millimetre wave (mmWave) frequencies, network slicing, and 
beamforming, as shown in Figure 2:

Massive MIMO
A single radio channel can now carry many signals at 
once, thanks to this technological advancement.  Previous 
technologies like Wi-Fi or 4G-LTE have used massive MIMO, 
but it really shines when combined with 5G technologies.

NOMA: Non-Orthogonal Multiple Access
An essential radio access technology for 5G applications.  One 
of the many advantages of this technology is its extremely 
fast speed and low latency.  A popular combination of code 
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domain NOMA and mMIMO greatly enhances spectrum 
efficiency.

Millimetre Wave
The term “millimetre wave” refers to the range of frequencies 
used by this technology, which ranges from 30 GHz to 
300 GHz.  This technique is frequently employed in radar 
applications and is being utilised in tandem with 5G to 
increase spectrum bandwidth and optimize spectrum 
utilization.

Machine Learning Techniques
5.G networks are utilising supervised and unsupervised 
models to enhance tracking capabilities like beamforming, 
forecast energy usage, and increase overall network 
capacities.

Unmanned Aerial Vehicles (UAV)
The UAVs’ beacon capabilities of great assistance to the 
terrestrial network.  Because of their altitude, these planes 
could eliminate cellular interference and eventually replace 
ground-based networks altogether. Drones and other 
unmanned aerial vehicles (UAVs) have recently experienced 
a meteoric rise in popularity across various industries and 
demographics.  Soon, 5G networks and the Internet of Things 
available.

Internet of Things (IoT) of Enabling 
Technologies
The IoT is a network that links virtually any physical item or 
set of devices so that they can exchange data and coordinate 
their actions to improve and simplify consumers’ lives in 
ways that are hard to fathom [19]. The operation of the IoT 
relies on a variety of technologies, including RFID, M2M 
communication, and WLANs. RFID technology allows for the 
unique identification of objects, while WSN sensor nodes 
are extensively utilised for sensing various environmental 
conditions.

Radio Frequency Identification
The wide use of RFID as an identifier for the IoT is one of 
its primary roles. The proliferation of RFID technologies 
raises the possibility that they eventually replace bar code 
systems. Radio frequency identification, which makes use of 
electromagnetic transmission via radio waves, enables the 
storing and retrieval of data. Radar frequency identification 
consists of readers, antennae, and a database server. The 
RFID reader silently gathers data from the tags and transmits 
it to a server.

Wireless Sensor Network (WSN)
A WSN is a system of geographically dispersed sensor 
nodes used to track and record data about the surrounding 
environment.  WSNs have found use in a wide variety of IoT 
applications, including those that track air pollution, water 

quality, battlefield surveillance, and the threat of natural 
disasters. A WLAN with a centralized or decentralized 
structure, or one that uses IEEE 802.15.4 access points, are 
the two main varieties of WSNs.

Machine to Machine(M2M) Communication
M2M communication allows machines to talk to each other.  
M2M allows for the transmission of wireless networks to 
facilitate communication between machines, between 
machines and mobile devices, and between machines and 
humans.  The main use of M2M communication is remote 
monitoring. The backbone of every M2M communication 
system is a local server capable of data analysis and decision-
making, together with cellular communication lines and other 
short-range communication technologies (e.g., RFID, Wi-Fi, 
Bluetooth, etc.).

5G Service Categories for IoT
Fifth-generation (5G) networks define three primary service 
categories that address the heterogeneous needs of IoT 
applications: MTC, URLLC, and enhanced Mobile Broadband 
(eMBB). These terms describe a network that is both highly 
dependable and has very low latency. Below, outline some 
of the high-bandwidth Internet of Things (IoT) services that 
eMBB provides, including video analytics, augmented and 
virtual reality, and linked drones: 

Enhanced Mobile Broadband (eMBB)
Multimedia content, services, and data are “addressed” 
in this manner for use cases that centre around humans.  
Relevant requirements for different deployment and 
coverage situations, as well as high data rates, high user 
mobility, and high traffic or connection density, have been 
defined according to the initial scope of the SMARTER 
methodology.  It is possible to think of the eMBB traffic as an 
expansion of the 4G broadband service. Its device activation 
pattern remains stable over a long period of time, and it 
carries large payloads.

Ultra-Reliable Low-Latency Communications
Performance, latency, and availability are three of the most 
important characteristics that this collection must meet. In 
particular, it suggests that mission-critical connections, such 
as those involving driverless vehicles, the Tactile Internet, 
or remote surgery, must adhere to strict dependability 
and latency standards.  The latter’s security, dependability, 
and very low latency have far-reaching consequences for 
enterprises and society as a whole, opening up a plethora of 
new opportunities for the expansion of technology industries 
and the provision of vital public services. Several such 
instances may be seen below remotely managed healthcare, 
smart grid distribution automation, transportation safety, 
wireless management of manufacturing or production. 
Another occurrence of URLLC transmissions is their uneven 
frequency.
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Massive Machine-Type Communications 
(mMTC).
The collection is defined by its abundance of linked devices 
housing sparse amounts of data that are not time-sensitive. 
IoT devices sometimes have spotty connectivity and only 
provide data at random intervals.  Require an affordable 
option with a long battery life. The mMTC integrates several 
protocols, one of which is the 3GPP Release 13/Release 14 
LPWA standard, which includes the NB-IoT. Although they 
should “meet” the majority of 5G mMTC criteria, achieving 
end-to-end latency reduction—that is, highly reliable low 
latency—requires the deployment of 5G Core.

Edge Networking for IoT
Reducing latency and bandwidth utilization while enhancing 
scalability and reliability, edge networking advances the 
Internet of Things by bringing compute, storage, and 
analytics closer to data sources.  Smart grids, driverless cars, 
factory automation, and immersive AR/VR are just a few 
examples of the real-time decision-making applications made 
possible by sensor data processing at or near the network 
edge. Integrating 5G connectivity with edge networking 
enables extremely reliable, low-latency communication and 
effective resource control.  Outlined below are some crucial 
aspects.

Edge and Fog Computing for IoT
The advent of edge computing has spurred the development 
of numerous new technologies while also encouraging 
the refinement and implementation of certain older ones, 
such as enhancing hardware capabilities in end devices. 
Some researchers in the field see fog computing and edge 
computing as interchangeable terms describing essentially 
the same idea with somewhat different names.

Figure 3 shows how the IoT fog computing layer lowers the 
distance between end-nodes and computing, networking, 
and storage services. This computing layer augments the 
services offered to end-devices in the perception layer and 
is more dispersed than cloud computing.

Edge-IoT Architecture and Deployment Models
IoT networks create a lot of data. FogStor and IFogStorZ use 
the differences and ranges of fog nodes to cut down on 
the time it takes to store and get IoT data from fog nodes 
[20]. Figure 4 shows the various components of the system 
architecture, which include groups of IoT devices, fog nodes, 
data centres, and services.  

IoT services and fog node counts could differ among 
regions.  Consequently, imbalanced offshoot issues. 

Deployment Topologies
Edge –IoT systems can adopt several  topological 
arrangements, each optimized for latency, scalability, or cost
•	 Hierarchical Topology: Hierarchical Topology places 

IoT devices at the lowest layer, forwarding data through 
gateways and regional edge/fog nodes before reaching 
the cloud, enabling progressive filtering and multi-level 
QoS This structure is ideal for large-scale or city-wide 
deployments where latency control, scalability, and 
efficient resource utilization are essential.

•	 Flat Topology: Flat Topology connects all IoT devices 
directly to a single nearby edge node (e.g., a MEC server), 
offering a simple architecture for small or medium-scale 
deployments with low latency needs.

•	 Federated Topology: Multiple edge nodes cooperate 
to share resources, balance load, and maintain service 
continuity.

Multi-Access Edge Computing (MEC)
Figure 5 shows that 5G-PPP identifies MEC as one of the 
architectural concepts and technologies that drive the next 
stage of network evolution and enable edge apps to leverage 
5G networks. MEC is a relatively new technology.

Figure 3: Edge and Fog Computing for IoT

Figure 4: Edge Architecture for IoT



Emerging Communication Technologies for IoT: 5G and Edge Networking Perspectives

International journal of humanities and information technology, Volume 7, Issue 1 (2025) 23

The traditional cloud can still be accessed through MEC 
deployments made possible by numerous edge networks 
that work together in real time [21]. A mobile end device’s 
core infrastructure consists of the centralized functions for 
managing and controlling MEC.

Resource Allocation and Orchestration
Allocating and orchestrating resources in Edge-IoT 
means spreading storage, computation, and networking 
resources among devices, edge nodes, and cloud 
platforms in a dynamic way to satisfy application needs. 
It involves monitoring workloads, prioritizing latency-
critical tasks, and scheduling services across heterogeneous 
hardware (e.g., gateways, MEC servers, micro-data centers) 
[22] .  Techniques such as lightweight virtualization 
(containers), service chaining, and AI/ML-driven controllers 
enable optimal placement of analytics or control logic while 
balancing energy, bandwidth, and cost, ensuring scalability 
and quality of service in diverse IoT environments.

Convergence of 5G and Edge Networking in IoT
The convergence of 5G and edge networking forms 
a powerful foundation for next-generation. A high-
performance environment that can handle diversified 
service requirements, huge connectivity, and low latency 
can be established through the integration of 5G with the IoT 
ecosystem.  Lightweight protocols and synergistic designs 
enable effective communication and interoperability across 
various platforms and devices. Examples of this are 5G 
service-based interfaces, MQTT, and CoAP.  Network slicing 
allows operators to provide individualized quality of service 

by allocating virtual resources specifically for Internet of 
Things (IoT) services.

Integration of 5G and IOT Ecosystem
The first 5G cellular networks in the world are already live, 
made possible by system-wide technology and standards.  
5G access networks could use either an alternate network or 
radio base stations from the 3GPP (3rd Generation Partnership 
Project) [23]. The 5G core networks provide upgrades to 
SBAs and network slicing in comparison to 4G systems.  A 
primary goal in developing the 5G core was to make it easier 
to integrate cloud computing and the IoT. The 5G network 
incorporates several concepts from the 4G network, such as 
the low-latency security features and energy-saving NB-IoT 
radios. To ensure the safety of autonomous vehicles, compact 
data transmission with minimal latency is necessary for low-
power devices.  Shown in Figure 6 is a 5G IoT ecosystem that 
makes use of millimetre Wave technology.

5G and 5G IoT are affected by factors such as higher-
frequency free-space attenuation, power budgets, the 
need for directionality, and weather conditions.  The sites 
are connected to the backbone and the internet cloud 
by “wireless fibre” or high-speed fibre optic cables. This 
connectivity can be found in both outdoor small cells and 
building-resident DAS systems.

Synergistic Architectures and Protocols in 5G 
edge IoT
The industrial Internet of Things was used to achieve 
synergistic efficiency [24]. The following sections cover a 
few protocols that take advantage of synergistic topologies 
at the intersection of 5G and edge networking to facilitate 
the IoT communication, computing, and storage resources:
•	 Simplif ied protocol In IoT networks with limited 

bandwidth, lightweight publish-subscribe protocols 
such as MQTT and low-overhead client-server protocols 
like CoAP are suited for simple request/response 
exchanges and restricted devices.   Smart homes, 
industrial automation, and environmental monitoring 
are just a few examples of the many IoT applications that 
rely on smooth and scalable connectivity.

Figure 5: MEC Functional Structure

Figure 6: Integration of 5G and IoT Ecosystem
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•	 Placing edge servers alongside 5G base stations 
(gNodeBs) allows computation and storage to occur 
inside the radio access network, dramatically reducing 
backhaul delays and supporting time

•	 MEC brings cloud features to the network edge, letting 
apps handle sensor data nearby or in a region while still 
being able to scale across multiple IoT domains.

•	 Standard frameworks—such as 3GPP specifications for 
5G core/RAN, ETSI MEC APIs, and IETF protocols—ensure 
that diverse vendors and platforms can integrate edge 
and 5G components seamlessly.

•	 IoT devices, edge nodes, and cloud services can 
communicate data efficiently through lightweight 
messaging and service-oriented protocols. This allows 
for both real-time telemetry and command/control 
traffic.

Network Slicing and Edge Computing for IoT
Network slicing lets network providers set up multiple logical, 
self-contained networks at the same time, organized in 
different ways based on each service’s needs; 

These network slices are thereafter (temporarily) held 
by tenants. Figure 7 illustrates a 5G network architecture 
featuring tenants, commonly referred to as verticals. These 
tenants govern many layers: the physical, virtualization, 
and service layers.  In other words, they accomplish vertical 
integration of the 5G infrastructure.

Latency Reduction and Quality-of-Service 
Optimization
Latency reduction and quality of service optimization 
are central goals in the convergence of 5G and edge 
networking for IoT. Edge nodes reduce round-trip times 
by bringing compute and storage closer to data sources, 
and 5G’s URLLC capabilities offer transmission delays of 
less than one millisecond. Quality of service is ensured 
through network slicing, traffic prioritization, and adaptive 

scheduling, allowing heterogeneous IoT services—such as 
autonomous vehicles, industrial control, and immersive AR/
VR to receive tailored performance guarantees. Techniques 
such as bandwidth reservation, dynamic load balancing, and 
predictive resource allocation maintain service continuity 
under high device density or fluctuating traffic

Wireless Communication Technologies for IoT 
and Cloud-Based Solution
Wireless communication technologies are the support 
of the IoT, facilitating the effortless flow of data between 
geographically distributed devices and centralized platforms. 
The following are examples of widely used protocols 
Bluetooth Low Energy (BLE), cellular networks, LoRaWAN, 
ZigBee, and a plethora of other technologies:

Zigbee 
WSNs were the initial revolutionary IoT application (for control 
and monitoring, for example), and ZigBee’s low-cost and low-
power characteristics made it ideal for these networks [25]. 
When it comes to transmitting a specific bit of information, 
the precise current draws and energy requirements are 
determined by the hardware implementation. 

Bluetooth Low Energy (BLE)
BLE, or Bluetooth Low Energy is a refined version of Bluetooth 
that prioritises low-power control and monitoring above 
long-range transmission (up to 50 m). The 2.4 GHz Industrial, 
Scientific, and Medical (ISM) spectrum is utilised by Bluetooth 
Low Energy (BLE) with 40 channels spaced 2 MHz apart.

Wifi and Low-Power Wifi (LP-Wi-Fi)
Wi-Fi, or the initial intent of the 1997 publication of the IEEE 
802.11 standard did not include integration with the IoT.  
In comparison to previous standards, it had a high energy 
consumption rate and a small number of closely spaced 
indoor devices (called stations) with a high throughput rate.

Low Power Wide Area (LPWA)
In recent years, LPWAs have emerged as a viable alternative 
to traditional cellular M2M networks for low-end IoT 
applications that require inexpensive devices with long 
battery life and minimal data transmission.

SigFox
The IoT is Sigfox’s speciality as a network operator.  Devices 
on the Sigfox network can communicate across a large area 
while using very little power since it operates on the ultra-
narrow band.

Li t e r at u r e Re v i e w
This section reviews prior work on advances in 5G and edge 
networking for Internet of Things (IoT technologies. Table I 
summarizes key studies, highlighting their focus, findings, 
challenges, and future directions.

Figure 7: Network Slicing and Edge Computing for IoT
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Table 1: Comparative Analysis of  Challenges, and Future Directions in 5G–IoT and edge networking studies
Author(s) Focus Area Key Findings Challenges Future Work

Painuly et al. 
(2020)

Enterprise and IoT 
application cases 
for 5G technologies

Data speeds, bandwidth, latency, quality 
of service, and interference control are 
all enhanced with 5G compared to LTE.

Efficient spectrum 
use; interoperability 
with legacy systems; 
infrastructure cost.

Develop scalable 
architectures that support 
heterogeneous applications 
and optimise spectrum 
allocation for diverse 
industries.

Chettri & Bera 
(2020)

IoT in 5G wireless 
systems; enabling 
technologies

IoT applications benefit from 5G’s 
low-latency quality of service, minimal 
interference, and increased capacity. 
Discussed drivers: 5G NR, MIMO with 
beamforming, mmWave, HetNets, AR, 
LPWANs, and security in 5G IoT.

Security and privacy; 
integration of AR and 
LPWANs with 5G; 
heterogeneous network 
management.

Propose unified frameworks 
for security; efficient 
spectrum sharing; energy-
efficient IoT deployments 
in 5G.

Alnoman et al. 
(2019)

IoT computing in 
the cloud, edge, 
and fog

Edge/fog computing extends the 
cloud to the network edge, supporting 
mobility, location awareness, and 
latency-sensitive IoT applications. 
Classified solutions: resource 
management, intelligent edge-IoT, 
optimization framework.

Balancing computation 
between edge and cloud; 
scalability; latency under 
high loads.

Develop adaptive 
optimization algorithms; 
enhance quality of 
service in dense IoT edge 
environments.

Corno, De Russis 
& Sáenz (2018)

5G as an enabler 
for IoT platforms

5G supports intelligent management 
of network resources, enabling new 
services; promotes edge/fog approaches 
over purely cloud-centric IoT.

Harmonizing cloud, edge, 
and fog resources; service 
orchestration; vendor 
lock-in risks.

Investigate hybrid 
orchestration models; 
improve interoperability 
between IoT platforms and 
5G networks.

Rahimi, 
Zibaeenejad & 
Safavi (2018)

Next-gen IoT 
architecture (5G + 
emerging tech)

Proposed architecture using D2D, 
5G-IoT, MTC, WNFV, WSDN, MEC, MCC 
to meet requirements of advanced IoT 
apps.

Integration complexity 
of multiple technologies; 
security across layers.

Design lightweight 
orchestration for combined 
MEC, SDN, and NFV; create 
standards for secure multi-
layer IoT.

Wang et al. 
(2017)

Cellular IoT 
evolution for 
massive 5G 
connections

IoT is a growth area for operators; NB-IoT 
and eMTC support “big connections.” 
Reviewed protocols, key technologies, 
applications for 5G massive IoT.

Efficiently managing 
massive connections; 
energy consumption 
of devices; protocol 
optimization.

Enhance NB-IoT/eMTC for 
ultra-massive IoT; energy 
harvesting solutions; 
improved protocol stack for 
scalability.

Painuly et al. (2020) The reworking of the technological 
solution made possible by 5G technology’s abundance 
of wireless technologies opens up new use cases beyond 
traditional mobile connectivity, opening it up to adoption in 
several business domains. Unified communication systems 
require higher data speeds, more bandwidth, better quality 
of service, and less interference than what LTE-A (4G) can 
provide. In response to these and other issues, 5G has 
promised improved download speeds, less latency, more 
capacity, and more. The IoT effectively reorganises and 
addresses these difficulties [26].

Chettri and Bera (2020) note that 5G wireless networks 
connect devices to the web, enabling 5.5G users to access 
new wireless architectures and smart services via the IoT. 
With its superior bandwidth, enhanced quality of service, 
and less interference, 5G is considered the most promising 
technology. The new technologies associated with 5G are the 
backbone of the IoT, upon which the numerous parts of 5G IoT 
systems depend. Some of these technologies include 5G NR, 
mm-wave communication, HetNets, AR in the IoT, LPWANs, 
security, and 5G IoT control measures, as well as reviews of 
LPWANs and augmented reality in the IoT [27].

Alnoman et al. (2019) The cloud computing approach 
provides access to vast amounts of storage and processing 
power in a virtual environment. It can also handle time-
sensitive applications because most computing chores 
are done on remote cloud servers. Recent developments 
in edge/fog computing have introduced a new paradigm 
for computing, bringing cloud capabilities to the network 
edge. This includes features like geo-distribution, mobility 
support, and location awareness. Distributed IoT systems 
face numerous communication and computing challenges, 
and edge-IoT provides effective solutions by dividing these 
issues into three main areas: intelligent edge-IoT, radio 
and computing resource management, and data analytics.  
An optimisation framework for edge-IoT systems is also 
available [28].

Corno, De Russis and Pablo Sáenz (2018) A 5G network 
is important for the expansion of the IoT. 5G is all about 
smartly managing network resources and the potential for 
new network-level services to be offered. Say goodbye to 
cloud-centric models and hello to edge or fog computing. 
Lots of companies are already working on the smart parts of 
their 5G networks, which could lead IoT developers to move 
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their services from their networks to the cloud, where OTT 
players will manage them. This is based on an analysis of the 
computing, storage, and communication services offered by 
big IoT platform providers [29]. 

Rahimi, Zibaeenejad and Safavi (2018) The service 
industry is asking a new Internet of Things architecture 
so that new technologies like 5G-IoT, machine-type 
communication, wireless software-defined networks, mobile 
edge computing, mobile cloud computing, and wireless 
network function virtualisation may be properly utilised. 
Additionally, by combining these two technologies, can meet 
the demands of future applications [30].

Wang et al. (2017) The IoT a boon to mobile operators’ 
bottom lines in the 5G age that’s yet to come.  IoT presents 
a new opportunity for mobile operators as human-to-
human (H2H) connections become saturated. Specifically, 
advancements in cellular IoT, such as NB-IoT and LTE upgrades 
for Machine Type Communications (eMTC), have occurred 
concurrently with mobile operators’ recommendations for 
a “big connections” approach to building an IoT service 
cellular network architecture for 5G massive IoT connections. 
This approach would take protocol volume, essential 
technologies, and applications into consideration [31].

Co n c lu s i o n a n d Fu t u r e Wo r k
The integration of 5G communication technologies with 
edge networking represents a significant advancement for 
the IoT, enabling scalable, low-latency, and high-throughput 
connectivity across diverse application domains. This 
convergence enables efficient resource allocation, real-
time data processing, and the seamless orchestration of 
heterogeneous devices; it also addresses critical challenges 
such as energy efficiency, latency-sensitive processes, and 
network congestion.   Enhanced mobile broadband, highly 
reliable low-latency communication, and massive machine-
type connectivity are just a few of 5G’s capabilities. When 
combined with the proximity-based intelligence of edge 
computing, IoT ecosystems can support complex and mission-
critical applications like smart cities, autonomous vehicles, 
and healthcare monitoring.  Sustainable administration 
of large-scale installations, interoperability across vendor 
platforms, dynamic orchestration of network and edge 
resources, and Privacy and Security of distributed data are 
all addressed by this integration. 

Future research should focus on standardised frameworks 
for seamless integration, advanced AI-driven approaches for 
resource management, and robust security measures tailored 
to scattered IoT environments. Additionally, exploring the 
synergy of 5G, edge, and emerging paradigms such as 
digital twins and federated learning could further enhance 
predictive analytics, system resilience, and context-aware 
services. In order to establish IoT networks that are completely 
intelligent, adaptive, and energy-efficient, and that can satisfy 
the increasing requirements of next-generation applications, 
it will be imperative to address these obstacles.
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