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Abstract:

Future 5G wireless networks will aspect new contests,
as well as growing claim on network capacity to
support a huge number of devices running application
necessitating high data rates and always-on
connectivity; hugely and supportive the emerging
business models in the wireless network market
demanding networks to be more open. New
challenges initiative new resolutions and involve
changed plans in the network positioning,
management, and operation of future 5G wireless
networks equated to those of current wireless
networks. One of the key purposes of future 5G
wireless networks is to compliantly provide service-
customized networks to a wide variety of services using
integrated cloud reserve and wireless/wired network
possessions, which may be presented by several
infrastructure providers and/or operators.
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Introduction:

5G Technology stands for 5th generation mobile
technology. 5G represent the next major phase of
mobile telecommunication ethics beyond the
upcoming 4G standards. 5G technology is
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contribution  the  service in  Product
Manufacturing,  Documentation,  supporting
electronic communications, etc. As the purchaser
become more and more aware of the mobile
phone technology, he or she will look for a decent
package all together including all the advanced
features a cellular phone can have. Hence the
search for new technology always the main
motivation of the top cell phone colossuses to out
innovate their competitors. The aim of a 5G based
telecommunication network would perfectly
answer the challenges that a 4G prototypical
would present once it has entered ubiquitous use.

No one company or person owns 5G, but there
are numerous companies in the mobile ecosystem
that are causative to bringing 5G to life.
Qualcomm has played a major role in originating
the many introductory technologies that drive the
industry forward and make up 5G, the next
wireless standard.

South Korea is the country which arrayed the lead
as far as penetration of the technology  goes, by
2025, nearly 60 percent of mobile contributions in
South Korea are anticipated to be for 5G
networks.

Huawei Technology Co. owns the utmost
copyrights on the next generation of 5G
technology, confirming the Chinese company
will get paid despite Trump administration
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exertions to erase it from the supply chain, What is 5G?
according to a new study.
Wireless systems using Orthogonal Frequency 5G technology is a breakthrough.
Division  Multiplexing (OFDM)  with
extensive area coverage, high amount at The next-generation of telecom networks
millimeter waves (10 mm to 1 mm) covering a (fifth generation or 5G) has started beating

the market end of 2018 and will continue

f ency range of 30 GHz to 300 GHz, and . .
requency rang Z z to increase worldwide.

permitting a 20 Mbps data rate to distances up

to 2 km. The millimeter- wave band is the most Elsewhere the speed of development, the

active solution to the current surge in wireless technology is predictable to unleash a
Internet usage. These provisions can provide massive 5G

wireless world wide web (WWWW) 10T (Internet of Things) ecosystem where
applications. networks can assist communication wants for

billions of connected devices, with the right
trade between speed, latency, and cost.

5G technology is driven by 8 specification
requirements:
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Up to 10Gbps data rate i 99.9‘9.6% ave.lilability ))))))))>>

10 to 100Ximprovement
over 4G and &.D G networks

5G technology
§ is driven by 4N
1 millisecond latency i 100 'coverage
: 8 AL

.
.

specification

requirements

‘ 1000X bandwidth per unit area 90% reduction in network Ili
* Q. energy usage O

1) g UP o 100X number of Up to 10=year battery life
connected devices per unit for low power JoT device EA|

> area (compared with 4G LTE
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e Up to 10Gbps data rate -10 to 100x speed
development over 4G and 4.5G networks

e 1-millisecond latency
e 1000x bandwidth per unit area
e Upto 100x number of coupled devices per

How fast is 5G?

5G speed max out at 10 gigabits per second (Gbps).

3.5G/DC-HSPA+ | 42.2 Mbps

se/LTe | 100 Mbps

swnrecas | 150 Mbps

4G/LTE Advanced 1 '0 00 Mb pPsS

5G*

LITERATURE SURVEY

Farris [1] et.al. said that, The Internet of Things
(IoT) ecosystem is evolving towards the
deployment of integrated environments, wherein
heterogeneous devices pool their capacities
together to match wide-ranging user and service
requirements. As a consequence, solutions for
efficient and synergistic cooperation among
objects acquire great relevance. Along this line,
this paper focuses on the adoption of the
promising MIFaaS (Mobile-loT-Federation-asa-
Service) paradigm to support delay-sensitive
applications for high-end 10T devices in next-
tocome fifth generation (5G) environments.
MIFaaS fosters the provisioning of 10T services
and applications with low-latency requirements
by leveraging cooperation among private/public

unit area (compared with 4G LTE)
e 99.999% availability
e 100% coverage
e 90% reduction in network energy usage.

10,000 Mbps

clouds of 10T objects at the edge of the network.
A performance assessment of the MIFaaS
paradigm in a cellular 5G environment based on
both Long Term Evolution (LTE) and the recent
Narrowband IoT (NB-1oT) is presented. Obtained
results demonstrate that the proposed solution
outperforms classic approaches, highlighting
significant benefits derived from the joint use of
LTE and NB-loT bandwidths in terms of
increased number of successfully delivered. Bego
Blanco [2] et.al. discusses current standardization
situation of 5G and the role network
softwarization plays in order to address the
challenges the new generation of mobile networks
must face. This paper surveys recent
documentation from the main stakeholders to pick
out the use cases, scenarios and emerging vertical
sectors that will be enabled by 5G technologies,
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and to identify future high-level service
requirements. Driven by those service
requirements 5G systems will support diverse
radio access technology scenarios, meet end-to-
end user experienced requirements and provide
capability of flexible network deployment and
efficient operations. Rupendra NathMitra [3]
et.al. discussed, all new 5G expected to be
operational by 2020. This time, it is therefore
crucial to know the direction of research and
developments enabling 5G technology. This
paper provides an inclusive and comprehensive
analysis of recent developmental endeavors
toward 5G. It highlights salient features, i.e.,
flexibility, accessibility, and cloudbased service
offerings; those are going to ensure the futuristic
mobile communication technology as the
dominant protocol for global communication.
Erik Dahlman [4] et al. analyzed details of the
new 5G radio-access technology to be developed
by 3GPP. It begins with a discussion of some key
design principles that needs to be followed in
order to ensure a high performance, flexible, and
future proof air interface. It then goes more into
the details on the key 5G technology components
including but not limited to duplex arrangement,
5G waveform, massive MIMO, multi-site
connectivity, flexible system plane, and
access/backhaul integration. ZoraidaFrias [5]
et.al, proposes that being still under development,
it is envisaged that 5G networks will provide a
‘fibre-like’ experience to mobile users. As such,
they are expected to accommodate services with
very different requirements in terms of latency,
bandwidth and reliability, among others, for the
vertical sectors. However, the European Union
has just approved the Telecommunications Single
Market Regulation, which enshrines the network
neutrality principle and guarantees that ‘all traffic
through the Internet is treated equally’. This
article explores the potential conflict between net
neutrality regulation and future 5G services,
particularly regarding network virtualization. We
present a discussion on the challenges of building
net neutrality upon judgments on whether traffic
optimization is objectively necessary. This proves
complex in a technological environment that
envisions network ‘slices’ created and priced on-
demand according to the Quality of Service (QoS)

required by specific applications at any given
time. In addition, we argue that the ‘anything-asa-
service’ paradigm might turn into an important
source of innovation for the future Internet
infrastructure layer, and thus for the ecosystem as
a whole. Shahid Mumtaz [6] et.al. research on 5th
Generation (5G) network has come across a large
development in the recent years. Several enabling
technologies are being explored for the 5G mobile
system era. The aim is to evolve a cellular
network that is intrinsically flexible and
remarkably pushes forward the limits of legacy
mobile systems across all dimensions of
performance metrics. All the stakeholders, such
as regulatory bodies, standardization authorities,
industrial fora, mobile operators and vendors,
must work in unison to bring 5G to fruition. In this
paper, we aggregate the 5G-related information
coming from the several stakeholders, in order to
i) have a comprehensive overview of 5G and ii) to
provide a survey of the envisioned 5G
technologies; and their development thus far from
the perspective of those stakeholders that will
open up new frontiers of services and applications
for nextgeneration wireless networks. lan
F.Akyildiz [7] et.al. stated the fifth generation
(5G) mobile communication networks will
require a major paradigm shift to satisfy the
increasing demand for higher data rates, lower
network latencies, better energy efficiency, and
reliable ubiquitous connectivity. With prediction
of the advent of 5G systems in the near future,
many efforts and revolutionary ideas have been
proposed and explored around the world. The
major technological breakthroughs that will bring
renaissance to wireless communication networks
include (1) a wireless software-defined network,
(2) network function virtualization, (3) millimeter
wave spectrum, (4) massive MIMO, (5) network
ultradensification, (6) big data and mobile cloud
computing, (7) scalable Internet of Things, (8)
device-to-device connectivity with high mobility,
(9) green communications, and (10) new radio
access techniques. In this paper, the state-of-the-
art and the potentials of these ten enabling
technologies  are  extensively  surveyed.
Furthermore, the challenges and limitations for
each technology are treated in depth, while the
possible solutions are highlighted. Carolina
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Fortuna [8] et.al. discussed 5G Machine Type
Communication (MTC) networks will be formed
of dense, heterogeneous clusters of wireless
devices serving different application verticals,
such as urban service enablers, body area
networks, industrial and home automation and
entertainment. They will use a large number of
existing and emerging wireless technologies
served by advanced 5G gateways or Internet of
Things eNodeBs and controlled through software
interfaces by control and application programs,
reducing the need for on-site, manual
reconfigurations. In this paper, we focus on the
software interfaces that enable the control of 5G
MTC networks and propose a functional split of
upstream and downstream functions. We show
similarities with  Application Programming
Interface (API) development in Object-Oriented
(O0) languages and with Representation State
Transfer (RESTful) principles. We provide a
reference  implementation  using  Restful
functionality and an example control application
that performs localization. Pablo Salvia-Garcia
[9] et.al. tells that UltraHigh-Definition (UHD)
video applications such as streaming are
envisioned as a main driver for the emerging Fifth
Generation (5G) mobile networks being
developed worldwide. This paper focuses on
addressing a major technical challenge in meeting
UHD users’ growing expectation for continuous
high-quality video delivery in 5G hotspots where
congestion is commonplace to occur. A novel 5G-
UHD framework is proposed towards achieving
adaptive video streaming in this demanding
scenario to pave the way for self-optimization
oriented 5G UHD streaming. The architectural
design and the video stream optimization
mechanism are described, and the system is
prototyped based on a realistic virtualized 5G test
bed. Empirical experiments validate the design of
the framework and vyield a set of insightful
performance evaluation results. Jiasong Mu [10]
et.al. declares that The ZigBee network is widely
studied and deployed recently because of its low
cost and simplicity features. However, the power
consumption issue needs a further improvement
since the application requirements are not fully
satisfied. The emerging 5G communication
technology is characterized by the smarter

devices and the native support for the M2M
communication. On that basis, the 5G terminals
are capable of joining the existing ZigBee
networks and have the potential to improve the
data transmission. In this paper, we investigate the
performance of the ZigBee networks in the 5G
environment for different scenarios. Then a
Nearest Access Routing (NAR) algorithm based
on the physical depth is proposed for different
communication types. To reduce the loads in
ZigBee networks, the data flow in the
neighborhood of 5G terminals is gathered and
transmitted via the IP networks. The simulation
results showed that NAR effectively share the
communication in ZigBee networks. It leads to
better performances with higher packet delivery
ratio, less hop counts from ZigBee devices, lower
latency, fewer packets sent by ZigBee nodes and
zero routing overheads.

What makes 5G faster?

The use of shorter frequencies (millimeter waves
between 30GHz and 300GHz) for 5G networks is
why 5G can be faster. This high- band 5G
spectrum affords the predictable boost not only in
speed but also in capacity, low latency, and
quality. However, 5G download speed may vary
widely by area.

According to the February 2020 matter of
Prosperity Magazine, average 5G speed travels
done in Q3/Q4 2019 range from:220 megabytes
per second (Mbps) inLas Vegas, 350 in New York
and over 950 in Minneapolis and Providence
approximatively.

Will 5G technology be secure?

4G networks use the USIM tender to achieve
strong mutual authentication between the user and
the connected devices and the networks. The
entity introducing the USIM application can be a
removable SIM card or an embedded UICC chip.
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This strong mutual authentication is decisive to
enable trusted services. Today, security solutions
are already a mix of security at the device and
security at the network. Profuse security
frameworks may co-exist in the future, and 5G is
likely to re-use remaining solutions used today for
4G networks and the cloud (SEs, HSM,
certification, Over-The-Air provisioning, and
KMS).

The standard for strong  mutual
authentication for 5G networks was settled
in 2018.

The need for 5G security, privacy, and the
trust will be as robust as for 4G, if not
stronger, with the tender impact of loT
services.

Local SEs in devices can secure network
admittance and support secure service area
such as emergency call management and
virtual networksfor 10T.

Evolution to 5G

Evolution to 5G

Lower latency

Higher capacity

More flexibility

Ne‘twork More devices Increased bits/Hz/km?
Requirements - " Fe
t (0] Tall
aster throughpu Deeper coverage Greater energy efficiency
2015 2025
4G Evolution 5G
. Evolution of LTE-Advanced New technology for dense
Wireless deployment of high-speed
Technology Closer integration of LTE and WiFi low-latency services
Spectrum neutrality Spectrum sharing Centimetre/millimetre
Spectrum 700MHz/800MHz for ~ Unlicensed bands ~ Waves 6GHz->100GHz for
rural/deep coverage for traffic offload dense cell deployment
Advanced Carrier Aggregation  High-order MiMo ~ Context-aware mapping of
New services to technologies
techniques Radio resource coordination

between cells

Network Requirements

A unique objective for 5G networks is to
support the appreciation in mobile data
consumption, with users craving higher data
speeds and traffic volumes expected to
increase by hundreds. It is likely that 5G
networks will have to transport reference point
data goeeds of 100Mbit/s and peak speeds of up to

Lighter protocols

Virtualisation

10Ghit/s. Not only will there be a need to
cope with the total volume of traffic, but the
meditation of traffic in some locations, such
as business districts and commuter hubs,
will require new approaches. With wireless
technologies already impending the
Shannon limit for bits/Hz on individual radio
links, the focus must turnto packing in more
base stations in each area, to achieve
considerable  rises in bits/Hz/km?2.
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Spectrum

As the demands on mobile communication
networks rise, the purchase and resourceful use of
spectrum will become more important than ever.
Satisfying the forthcoming demands will involve
better use of the spectrum that is already available
to mobile networks, access to additional
bandwidth at similar frequencies and the
manipulation of higher frequencies in the
centimeter-wave and millimeter- wave bands.

Advantages of 5G Technology

o High determination and bi-

directional large  bandwidth
shaping.

e Technology to wrinkle all networks on one
platform.

« More active and effective.

e Technology to simplify subscriber
administration tools for the quick action.

e Most likely, will provide a vast
broadcasting data (in Gigabit), which will
support more than 60,000 connections.

o Easily manageable with the previous
generations.

e Technological sound to  support
heterogeneous service area (including
private network).

o Possible to afford uniform, uninterrupted,
and unfailing connectivity across the
world.

Disadvantages of 5G Technology

However, 5G technology is examined and
abstracted to solve all radio signal problems
and hardship of mobile world, but because of
some security reason and lack of
technological development in most of the
geographic sections, it has following

limitations

e Technology is silent under process and

research on its possibility is going on.

o The speed, this technology is pleasing
seems tough to achieve (in future, it might
be) because of the useless technological
support in most parts of the world.

Many of the old devices would not be
able to 5G, hence, all of them need to
be swapped with a new one expensive
deal.

Developing infrastructure needs high cost.

Security and privacy problems yet to be
solved.

Future Scope

In the upcoming, 5G will offer higher
qualities of services, lower latency, and
higher bandwidth, which will help improve
user experiences both in the consumer and
business space, from cloud gaming to
telehealth use cases.

By Sergey Seletskyi, l0T Practice Leader and
Senior Solution Architect at Intellias. 5G
networks will reform the Internet of Things
(IoT). But it will take some years for the
technology to cover most of the planet.

For most people, 5G will handle the wide-
area wireless connection, and Wi-Fi will
handle the local wireless connection.
Ultimately, however, there could certainly
come a time when only one of them will be
essential. It may seem irrational to think that
Wi-Fi could go away, especially given how
pervasive it is today. Improved Spectrum —
greater capacity, more users and faster
speed. In many countries the original
frequency bands for 5G are below 6 GHz
and similar frequencies to remaining mobile
and Wi-Fi networks.
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Evolution

5G future
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connected devices
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______________________________________________
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» Mobile, reliable \
D2D communications |

~ Ultra-reliable |
communications
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The 5G roadmap: revolution, evolution, and complementary new technologies.

Conclusion

5G Technology stands for 5th Generation Mobile
technology. 5G mobile technology has altered the
means to use cell phones within very high
bandwidth. Users never experienced continually
before such a high value technology.

Nowadays mobile users have much
awareness of the cell phones (mobile)
technology. The 5G technologies include all
the types of innovative structures which
makes 5G mobile technology most powerful
and in a huge demand in near future.

A user can also catch their 5G technology
cell phone with their Laptop to get
broadband internet access. 5G technology
with camera, MP3, video play-actor, large
phone memory, audio player and much more
you never imagine. For children astounding
fun Bluetooth technology and Piconets has
become in market.

Future Findings

This article covers a detailed survey on the 5G
mobile network and its features. These features
make 5G more reliable, scalable, efficient at
affordable rates. As discussed in the above
sections, numerous technical challenges originate
while implementing those features or providing
services over a 5G mobile network. So, for future
research directions, the research community can
overcome these challenges while implementing
these technologies (MIMO, NOMA, small cell,
mm Wave, beamforming, MEC) over a 5G
network. 5G communication will bring new
improvements over the existing systems. Still, the
current solutions cannot fulfill the autonomous
system and future intelligence engineering
requirements after a decade. There is no matter of
discussion that 5G will provide better QoS and
new features than 4G. But there is always room
for improvement as the considerable growth of
centralized data and autonomous industry 5G
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wireless networks will not be capable of fulfilling
their demands in the future. So, we need to move
on new wireless network technology that is
named 6G. 6G wireless network will bring new
heights in mobile generations, as it includes (i)
massive human-to-machine communication, (ii)
ubiquitous connectivity between the local device
and cloud server, (iii) creation of data fusion
technology for wvari- ous mixed reality
experiences and multiverps maps. (iv) Focus on
sensing and actuation to control the network of
the entire world. The 6G mobile network will
offer new services with some other technologies;
these services are 3D mapping, reality devices,
smart homes, smart wearable, autonomous
vehicles, artificial intelligence, and sense. It is
expected that 6G will provide ultra-long-range
communication with a very low latency of 1 ms.
The per-user bit rate in a 6G wireless network will
be approximately 1 Tbps, and it will also provide
wireless communication, which is 1000 times
faster than 5G networks.
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