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Abstract

The paper proposes to clearly elaborate the usefulness and necessity of loT (Internet of Things) with 5G Communication. It is
clearly known that the next generation networks and standards combine communication and computing together to put forward
intelligent communication for the next generation. loT (Internet of Things) requires extra care for its design from its various
hardware of small objects, physical system, and network architecture. Various solutions of loT (Internet of Things) have evolved
from the traditional wireless networks and actuators and M2M communication in mission critical applications. The main aim of the
paper is to understand the mission critical communication and availability and reliability of different smart objects in 5G
communication by helping leverage the various key technology enablers like air interface and network architecture to help provide
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. INTRODUCTION

Intelligent communication means the next level of
communication beyond unified communication which
involves the power of Artificial Intelligence and
generation next 5G networks for powering
communication beyond the service level enterprise
working to intelligent level enterprise working. It is the
next level of working of enterprise communication to
combine relatively each platform to relatively one
powerful platform which helps enterprise to achieve the
goal of using one application for all its needs on a day to
day basis.

Il. INTERNET OF THINGS (loT)

Internet of things means anytime, anywhere,
anything - the physical devices at home or elsewhere to
other devices to connect and exchange data [1]. The [oT
relatively combines the embedded technologies with
next generation communication networks for instant
communication, [oT involves connectivity beyond
standard devices like mobile, desktops, laptops to

traditionally dumb, and non-networked devices to
interact over the internet and be smartly controlled and
monitored over apps.

1. HOW loT WORKS

IoT (Internet of Things) consists of devices or the
sensors based in devices which talk to hosted cloud of the
devices over the internet once the data gets over the
Cloud [2].The Cloud software processes it and then
performs a set of actions by sending messages to the
devices on which actions need to be performed.

Critical Uses of Internet of Things (loT)

% Autonomous Vehicles

+ UAV (Unmanned Ariel Vehicles) for advanced non-
human warfare

+* Responders and radar systems

+» Robotic surgery
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Vision of Mission Critical 1oT in 5G
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Fig.1. loT Mission Critical Communication in 5G [3]
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Fig.2. Factors for Critical 10T (Internet of Things Application) [3]

IV. RESEARCH OPPORTUNITIES IN Low Density Parity Checks (LDPC) [4].

INTERNET OF THINGS (loT)

Advanced error coding can be applied to polar codes
with Cyclic Redundancy Codes(CRC) to outperform

Encoding and fast decoding algorithm can be used
with short block size which is required to minimize
latency. A better integration of Software Defined
Networking(SDN) and Network Function Virtualization
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(NFV) with edge networking should be studied
considering the dynamic nature of components of the
Fog.

V. NETWORK ARCHITECTURE FOR
INTERNET OF THINGS

The use cases do have differentiated requirements for
10T in terms of reliability, latency, and others.
Network slicing is one of the key enabler technologies
for the IoT (Internet of Things) concept. Each slice
concept can be customized to match requirements for
better network utilization.
Network slicing can leverage the Software Defined
Networking(SDN), Network Function Virtualization

(NFV), and other cloud technologies for providing an
abstraction of the physical infrastructure to network
programmability [5].

VI. FIFTH GENERATION
COMMUNICATION

5G communication is expected to be the main driver for
10T as the 5G communication is expected to be unveiled
soon[6]. It is built on the platforms of Long Term
Evolution (LTE) and advanced LTE[7]. It is expected to
carry Giga Byte data per second and almost 200 times
faster than the present 4G Networks so you can expect
Gbps (Giga Bytes Data Per second) anywhere relative to
the location availability. As of now it looks to be

Waveform Comparison
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Fig.3. Waveform Comparisons [5]
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Fig.4. lllustration of 5G powering up loT [12][13].
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Fig. 5. FM2M and loT Difference [14]

commercialized by 2020. However, currently the
maximum speed for advanced LTE is 225 Megabits per
second. It is expected that once 5G is

introduced, it would be possible to make 3D video calls

and multimedia communications in advance 3D formats,
5G will be the foundation to Virtual reality, autonomous
traffic driving and [oT [8].

It is also expected that once such lightning fast
communication speed is achieved, IOT (Internet of
Things) will be a reality powering Smart homes, Smart
Health care, Smart Retail, and Smart Cars, a virtual
reality of our day to day lives [9].

It is expected that new technologies like Millimeter
waves, Small Cells , Massive Multiple Input — Multiple
Output (MIMO), Beamforming, and Full Duplex will
power the next generation 5G networks [ 10].

Network Slicing is also one of the techniques of
creation of separate wireless networks on the cloud
allowing respective users to use their own network,
network slicing is a powerful capability of virtualization
to allow different logical networks to be created on a
physical infrastructure [11].1t is expected that Network
Slicing will help 5G to run with relatively low latency
and power [oT (Internet of Things), mobile broadband,
and high speed Intelligent communication.

VIl. 5G KEY POINTS

1) Speeds up to 10 to 100 times faster than 4G and
Advanced 4G LTE.

2) 4G antennas broadcast in all directions, 5G antennas
will broadcast beams directly to devices [12].

3) 5G is relatively about super quick response times as
compared to 4G and it will also use a new set of radio
waves which are not used till today. It is expected to
broadcast on shorter millimeter waves|[13].

VIIl. MACHINE TO MACHINE
COMMUNICATION (M2M)

Machine to Machine (M2M) / 10T is going to be the
next generation of communication connecting more and
more devices to the internet, M2M will lead to a
revolution by providing next level of automation and
Intelligence to end devices to be used in Internet of
Things (IoT). M2M will be one of the key drivers to [oT
devices over 5G networks which will help power smart
nations, Smart Grids , Smart HealthCare, and other day
to day effective communication needs [14].
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