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ABSTRACT: In this article, an effort is made to compare and contrast different generations of mobile wireless
technology in terms of portals, performance, benefits, and drawbacks. The article discusses the history and
development of several generations of mobile wireless technology, as well as its importance and advantages over
one another. Mobile wireless technologies have gone through four or five stages of technological revolution and
development in the last several decades, from 1G to 4G. The current focus of mobile wireless technology research
is on the advanced deployment of 4G and 5G technologies. Currently, the word ""5G™ is not in use. World Wide
Wireless Web (WWWW), Dynamic Adhoc Wireless Networks (DAWN), and Real Wireless World are all being
researched in 5G. We propose a hew network design for next-generation 5G mobile networks in this article. The
mobile terminal in the proposed design has the ability to alter the Radio Access Technology (RAT) depending on
user requirements.
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1. INTRODUCTION

Many aspects of our lives will be affected by 5G (fifth-generation wireless communications
technology). Mobile network traffic has exploded as a consequence of new technologies like
virtual reality applications and high-definition video streaming [1]. 5G, like previous networks,
use the cells system, which divides territory into sectors and utilizes radio waves to transmit
encoded information between hotspots. Each cell, whether wirelessly or through landlines, must
be linked to the network spine. 5G operates at greater frequencies than 4G, with two distinct
frequency bands: below and above 6 GHz. Artificial Intelligence is critical for the 5G network
since it introduces new ideas and opportunities for communication in business and academic
research.

The three major technological challenges of 5G that Al can solve are optimization (allocation
problem), detection (minimized mistake rate), and estimation (channel estimation problem). This
kind of technology will expand robotics' capabilities by enabling intelligent robots to work in a
larger "smart" environment. While there are worries that this might be exploited for military
reasons or population surveillance, the advantages to health technology cannot be overlooked.
Using 10T sensors with a lifetime of many years, 5G connection enables various automated
systems to access more real-time data while using considerably less electricity. It is evident that
4G services will not be able to keep up with the tremendous rise in traffic, as well as the predicted
demands of new scientific discoveries such as Unmanned Aerial Vehicles (UAVS), virtual reality,
and other emerging technologies in the next years.

Academics and industry have been collaborating to bring 5G technology to market as quickly as
feasible. According to both academics and business, 5G systems will rely on developing
technologies like network function virtualization (NFV) and software-defined networking (SDN)
to achieve these goals. The 5G network is far ahead of current technology in terms of transmission
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speed[2]. As a result, 5G is expected to unleash a huge 10T, unlike present 10T services.
Furthermore, an ecosystem may be built in which "smart networks™ may be used for large medical
equipment and provide real-time interaction, based on the super bandwidth of 5G per unit area,
connection per unit, coverage (almost 100%), and device linking capacity. Global businesses have
lately taken the lead in the race for next-generation (5G) cellular technology, which is projected to
be the most profitable income source in the future. South Korean 5G technology can be utilized
for real-time energy exchanges between consumption and production resources, as well as
industrial and building demand management and distributed with a new generation of smart apps
influencing how we approach daily tasks, personal assistants like Amazon's Alexa and Google
Home enabling more comfortable living, the same concept has now been extended to Smart Cities,
which are seen as the future of urbanism. These cities should link infrastructure and technology on
a previously unknown level, enhancing residents' quality of life as well as their interactions with
their surroundings. There are nine main criteria that are used to assess a city's degree of
intelligence.
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Fig. 1: lllustrates the driving force required for of 5G technology to establish a good
connection[2].

As a consequence, by merging artificial intelligence engines with real-time big data, it is now
possible to assess and forecast energy production and consumption patterns. Fig.1, illustrates the
driving force required for of 5G technology to establish a good connection. The need for new 5G
design concepts arises when the types of networks and hardware devices change, as well as new
consumer expectations for lower latency, more capacity, and global coverage. Other networks are
subject to other rules, which are primarily concerned with the adoption of new technologies. To
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divide the user and control planes and allow dynamic network function placement, the generic
compostable core, for example, will leverage a variety of features. The objective is to shrink
existing networks while simultaneously creating new interfaces between core and radio access
technologies (RAT). When security mechanisms and services (such as virtual security firewalls)
are required on the perimeter of any network, the 5G network design must allow for their
implementation. The network control plane is conceptually state intended to monitor and regulate
the whole network below via a programmable Application programming Interface, and SDN
isolates the network control plane from the data good viewpoint (API).

Centralized network governance and the introduction of programmable APIs, on the other hand,
might disclose security flaws in network devices. A security architecture, according to the
International Telecommunication Union, divides security aspects logically into various
architectural components (ITU-T). This facilitates the planning of current network security
evaluations and the deployment of new security solutions by allowing for a methodical approach
to end-to-end service security.

2. LITERATURE REVIEW

Due to bottlenecked wireless transmission from base stations, the base stations are primarily
centered for the transition from 3G to 4G[3]. However, while switching from 4G to 5G, the E2E
architecture of the 5G network becomes considerably more important because the base station is
no longer the major bottleneck. In comparison to existing 4G systems, the current 5G structure
suggests that energy consumption may be reduced by 10%. To extend battery life, it comprises
lowering the power needs of wireless base station antenna and client devices (such as smartphones,
tablets, and Internet of Things (10T) devices. Energy consumption is becoming a major component
in the architecture of communication networks, and networks are being created based on this aspect
[4]. The fast consumption of energy is a key issue in attaining green environment goals and
lowering system costs.

Heterogeneous networks are a new idea that is growing in popularity as a way to improve coverage,
capacity, and power efficiency in the future 5G network. With the arrival of the fifth generation of
wireless networks, with hundreds of thousands of base stations and millions of connected devices,
the need for energy consumption goals and operations will become much more important. When
compared to the current situation, it is predicted that mobile access systems would face severe
challenges by the end of 2020[5]. The number of linked devices will be 10-100 times larger than
it is now in the network, and traffic volumes would be substantially higher than they are now. One
of the most challenging challenges is to provide a 1000-fold increase in capacity. To switch on the
femtocell, components other than those necessary for monitoring user activity and connecting to
the backhaul network turn off independently[6]. Sniffer is used to detect changes in received power
on the uplink, indicating a user-microcells connection.

The sniffer must wake up the femtocell by establishing a threshold value for the desired range, so
that it is activated whenever the suggested range is achieved. Similarly, the increased quantity of
signals due to the addition of rest mode and the handover is more than offset by the reduced
capabilities of femtocells in rest mode. The central network in Long Term Evolution Advanced
(LTEA) identifies linkages and looks through mobility for suggested femtocells that are utilized
for the user's wakeup sign. It has the advantage of saving up to 70% of power by switching any
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portion of the femtocell from the backhaul circuitry and microprocessor[7]. For proficiency
markers, the author committed to use LTE-A, employing Orthogonal Frequency-Division Multi-
Access (OFDMA) for flexible spectrum sharing, and adhere to LTE-A standards for urban zone
characteristics, such as route loss. The method is switched when the base station wakes, and
subsystems and segments are gradually enabled.

Several different forms of energy maintenance techniques depending on microcell level have been
studied in, one of which is the sleep mode. Due to the cheap costs of femtocells, sleep mode is the
most attractive form of tiny cell [8]. In this paper, authors explained that the 5G is the major
breakthrough in wireless networks over which demand more attention in order to resolve the
existing problems in wireless sensor networks.

3. DIFFERENT USES OF 5G TECHNOLOGY

5G technology has use in different domain from connectivity to medical science and from artificial
intelligence to machine learning. The various uses of 5G technology has been explained in detail
in below paragraph.

3.1.For fast data rate:

The 5G network would be defined by high internet speeds and smart networks. A 4G feature film
takes around eight minutes to download; with 5G, individuals will be able to do so in less than five
seconds. Social networking sites, multimedia television, high resolution and 3D content,
augmented reality, robotics, autonomous vehicles, sophisticated manufacturing, and other
technologies can all benefit from increased network speed. Not all data must be transmitted
simultaneously across the billions of machines that will be linked. By the end of 2020, the 5G
network is expected to support 50 billion mobile devices and 212 billion mobile sensors, with 44
zettabytes (ZB) of data available. It includes wearables, cars, computers, equipment, and remote-
control devices, in addition to smartphones and laptops. Almost all of this should result in a
massive amount of "usable data" that can be assessed. Scientists anticipate that in this connected
society, a far larger share of digital data (35%) will be used than previously (5 per cent).
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Fig. 2: lllustrates the use of 5G technology in connecting various devices together in
modern day atmosphere[9].

3.2. 5G for Augmented Reality:

In recent years, augmented and virtual reality have begun to take advantage of video streaming
technologies and cellular networks' high-speed capacity. However, bandwidth and latency
limitations prevent us from achieving high-fidelity telepresence as well as integrated interactive
and augmented reality applications. Fortunately, both developers and architects are aware of these
issues, and 5G networks have been developed to assist us in transitioning to the next phase of
software interfaces. Fig. 2, Illustrates the use of 5G technology in connecting various devices
together in modern day atmosphere.

The two primary demand drivers for the future expansion of wireless connection, which should
offer a wide range of prospects for 5G, are the Internet of Things and wireless Internet. In the 5G
future, there will be a wide range of applications, including augmented reality, virtual reality,
wireless computing, eHealth systems, auto driving, and so on. Despite the network needs of new
technology markets like AR/VR, there is a lot of excitement and anticipation for the arrival of 5G
network technologies. 5G standards cover everything from high-speed trains to considerable
reductions in energy usage and network capacity, all of which contribute to a hyper connected
society where mobile devices may play a critical role in our lives. The market for video streaming
services is the major source of network traffic.

These live streaming requests of popular services by internet users, which compensate for much
of the data flow, illustrate the asynchronous information reuse characteristic. All forms of
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Augmented Reality (AR) and Virtual Reality (VR) give interactive material to customers, but they
require an infrastructure that can provide high-quality 360° video, low-latency two-way
interactions, and exact localization. Such activities will now be accessible, for example, on
consumer gadgets, remotes, and handhelds, thanks to 5G, resulting in a variety of new educational
situations.

[ —

.

Fig. 3: Hlustrates the use of 5G technology in achieving augmented reality, which will help
user in every dimension of life[10].

q

Fig. 3, lllustrates the use of 5G technology in achieving augmented reality, which will help user
in every dimension of life. Device-to-device communication and the Internet of Things are two
examples of traditional and new technologies that 5G infrastructure seeks to support (1oT).

3.3. Medical impact of 5g technology:

With its most astounding availability, smart monitoring, and data/information skills, the 5G
network opens new doors for human services with imaging, diagnostics, information inquiry, and
therapy. It includes wearable and distant sensors that are connected to the system via web of things
(10T) devices. Wearable devices and sensors monitor clinical data, such as vital signs, individual
well-being, and physical mobility, and send the data electronically. These gadgets will deliver
telemedicine judgement and treatment administrations that have never been seen before. Likewise,
provide high-quality video conferencing while still providing excellent treatment at a fair cost.
These devices provide better data and a more precise inspection for obtaining information. 5G will
provide a consistent and reliable client experience as well as enhanced clinical care. It will also
assist with several fundamental clinical capacities that necessitate greater unshakable quality and
less idleness.

The use of computerized innovation is growing at a rapid rate; PDAs, sensors, and remote testing
mechanical assemblies will all grow in popularity, and patients will see significant advancements
in imaging, diagnosis, and therapy. To guarantee that all of this becomes a reality, however, work
must be done to encourage an all-encompassing framework. Devices must interact with
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frameworks and the cloud in a way that is both interoperable and secure. This will entice well-
being providers and patients to take advantage of cutting-edge advancements in health and human
administrations. Because of its specific features, 5G will substantially advance the blend of virtual
and reality, which is essential for far-reaching recovery preparation, as well as compact far-
reaching restoration and telemedicine.

We also looked at social insurance in terms of 4G and 5G advancements, as well as a study of
online interviews, online health checks, remote locating, and flexible automated medical
procedures. Based on the writing audit and basic research, we have concluded that rambling
communication for the arrangement and upkeep of fundamental foundations is the most difficult
situation that can be transferred to the next phase of our job. Telemedicine or e-Health will enable
human service systems to scale up to address a growing population, particularly in remote, rural,
and low-wage areas, by leveraging innovations such as remote consultation and medical treatment.
Telemedicine specialists will use haptic input, which will take into account the emotion of touch
that will be communicated. Patients will be able to measure their own vitals for a fraction of the
cost and with remarkable flexibility.

We accept that the 5G system will address individual correspondences, but it will also create a
completely advanced society in which sensors could be implanted in tissue (pacemaker), ingested
(via ingestible smart pills), imprinted on skin (via epidermal sensors, for example, smart skin or
computerized tattoo), and worn (via wearable innovation, for example, smart attire, brillia). The
5G-enabled social insurance upheaval will be driven by 5G remote innovation and backed up by
other relevant advancements. We depict each of the several incorporated advancements and their
potential for medicinal services, as well as providing links to current writing and advancements.
We also presented a contextual analysis of the monetary gains that 5G innovation-enabled medical
services will provide. We've also highlighted the energizing examination and execution
opportunities in constructing this future fate of 5G empowered social insurance, as well as the
significant challenges and possible trap.

4. CONCLUSION

In this study, authors examined several aspects of the upcoming 5G network and addressed various
sections that are necessary for 5G network deployment. From a basic sensor to a complex self-
driving car, from embedded sensors in all types of hardware to autonomous autos, from aero planes
to smart enterprises and communities, 5G networks will connect everything, from a user to the
internet. In comparison to today's network, the 5G network offers substantially higher network
capacity, lower latency, and more bandwidth. To put it another way, 5G would be a part of one of
the most momentous technical revolutions in human history, with virtually unlimited uses. It has
the ability to not only change people's lives, but also to save them through enhancing emergency
treatment and minimizing traffic accidents. In order to cope with a range of use cases and business
models prior to the launch of 5G technology, it is important to continue to enhance network
capabilities and flexibility. It's also critical to monitor 5G technology's energy and cost efficiency.
This article has addressed the energy efficiency areas of 5G, various efficient antennas for 5G
mobile networks, designs, and the widespread use of 5G technology in our lives. Although there
has been conducted extensive research in the sector of 5G but this domain is not limited and more
research is demanded to explore the full potential of the 5G.
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