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Abstract

56 is a 5™ Generation technology

breakthrough in the telecom networks
continue to expand worldwide. It is unleashed
into the world telecom technology market,
greatly support the massive I0T ecosystem to
connect billions of 10T application devices
with apt trade-offs between speed, latency and
cost. The paper is presenting the salient
features of 5G Networks, Architecture,
Implementation, Advantages, Disadvantages.
The paper is presenting a special focus on the
management of 5G in different segments,
different algorithms used with 5G in
association with suitable examples.

Key words: 5G Networks, Network
management, sensing, mining, prediction,
reasoning.

Introduction

5G networks are introduced to enable a great
infrastructure in the Information
Communication Technology industry with
great deal of services to various prominent
segments. The design philosophy behind 5G is
enriched with candidate technologies. It is a
next generation cellular network with
extended features never before provided in the
wireless sensor networks. It is developed with
revolutionary techniques to provide highly
economical energy usage, 100 times better
connectivity with the devices per unit area,
lowest latency and unbelievable bandwidth per
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unit area up to 10Gbps data rate. It is
demonstrating the superfast speed and highest
quality with the help of shorter frequencies
such as millimetre waves between 30GHSs to
300 GHs [10]. It has been introduced in
prominent cities of the world. The has
provided the highest download speed ranging
from 220 megabytes per second to 950
megabytes per second. It is 50 times better
than 4G networks demonstrated. The 5"
Generation Networks provided lowest latency
rate of 1 millisecond for the delay between
sending and receiving the data packets [6].

Salient features of 5G

The salient features of 5G networks are
Intelligence, Artificial Intelligence, Smartness,
Speed, Latency, Bandwidth [9].

Intelligence: 5G networks are enriched with
diverse configurations to provide multiple pre-
defined options and respond to the
environment. 5G networks can allow granted
and grant free transmission while it is catering
enhanced Mobile Broad Band and massive
Machine Type Communication services and
Ultra reliable and low latency communications
with automatic adjustment by detecting
various pre-defined service indicators.
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This can be done by the power of Radio
Resource Management Techniques. The
intelligence is adopted by candidate
technology which is the back bone for 5G.
Using this technology 5G can make
appropriate responses for strange scenarios
with different tasks [10].

Smartness 5G networks are regarded as smart
networks. 5G is predominantly used in the
operations of smart cities in association with
I0T applications. It is an integral part of smart
grid electrical power transmission, control and
distribution systems. The smartness of 5G
infrastructure can be demonstrated in
association with Alliance for Internet of
Things  Innovation  Association.  Smart
signature is one of the features of 5G
networks. The devices are facilitating the
subscribers to do more by providing required
data allocation according to the applications
usage up to 30GB per month [7].

Artificial Intelligence is an integral part of
5G networks to provide the services on part
with a human expert for the complexity tasks
of IT networks. Offloading with latency and
energy efficiency based on the mobile edge
computing devices predominantly using with
lIoT applications connected to the MEC cloud
servers. To facilitate the smart networks by 5G
machine learning and Artificial Intelligence
algorithms are used to analyse
multidimensional data [3].

Speed is another predominant feature of 5G
networks. The enormous speed up to 10
Gigabits per second can be enjoyed in 5G
networks. Where as the present speed of 4G is
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limited to 100 Megabits per second. 5G is 100
times faster than 4G networks [4].

Latency of 5G networks has modified with
the intervention of Mobile Edge Computing.
Due to this technology the processing can be
performed closer to the user. It eliminates the
need of sending the data to cloud and back.
Hence the latency has been recorded with 1
millisecond in the transmission [10].

Bandwidth of 5G networks are unmatchingly
big ever seen in the world. It can provide the
bandwidth up to 10Gegabits per second. It is
also providing this bandwidth with low power
consumption. These features are
predominantly solicited by the mobile internet
of Things and critical communication
segments [11].

Related work

5G Mobile communication system s
predominantly catering the needs of the next
generation applications to match with the
technology paradigms. It is enriched with the
service provision management feature to
support the multi and complex computational
tasks offloading in mobile edge computing
associated with the loT applications
configured with billions of mobile devices
[12].

The next generation mobile communication
system 5G is developed with five predominant
layers mechanism to support all the
applications. It is incorporated with the
concepts of Artificial Intelligence to play a
predominant service provisioning mechanism.
This has given rise to the capability to perform
more than 2000 parameters [12].
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The smart cellular network 5G is developed to
demonstrate the global control features with its
Artificial Intelligence center to support service
awareness, traffic prediction and requirement
cognition. The global control ensures the
routing, caching, safety, power control,
scheduling and user association. Al enriched
Global Control is working with RAN
controller and CN Controller to perform
reasoning, sensing, Mining and predicting [3].

Architecture

The system model of 5G networks is
developed on the basis of IP based model. The
system is configured with a main user terminal
and it can be connected to numerous
independent and autonomous radio access
technologies. It is built on the intelligent
architecture with Radio Access Networks no
longer constrained by base station proximity.
Through this architecture 5G can provide
flexible, virtual and disaggregated additional
data access points. The important layers of 5G
networks are network layer, controller layer,
management layer, orchestration layer and
service layer.

5 G networks Management

5G wireless networks is equipped with Radio
Resource Management. It adopted non-
orthogonal multiple access schemes like
sparse coding multiple access. The Radio
Resource Management is used for successive
interface cancellation receivers to decode the
received information. This feature gives raise
to the efficiency of the granted transmission
and grant-free transmission in Uplink [9].

5G wireless mobile networks are enriched
with mobility management to provide much
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greater spectrum awarding at untapped
millimeter wave frequency bands. Mobile
management in 5G enhances the batter life,
lower outage probability, high volume bit rate
in larger portion of the coverage areas. It can
perform with lower infrastructure cost and
higher aggregate capacity for various
simultaneous used in licensed spectrum and
unlicensed spectrum. Because of this feature
5G networks technology enables to attain the
speed greater than 100 Mbps at full mobility
and higher than 1 Gbps at low mobility [12].

5G cellular networks are strengthen with
maturity of  software-defined  networks.
Management and orchestration is at good level
to provide the virtualization of existing
hardware devices like customer premises
equipment, Optical line transmission and
Broadband network gateway. 5G mobile
sensor networks supports the open network
operating system on commaodity hardware and
software elements. It is supported by the
Central Office Re-architected as a Data Center
with a provision of framework to plugged with
software elements. 5G wireless
communications are software -defined radio
access and core infrastructure to support
various software applications [5].
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Figure 15G radio access and core networks
architecture to support software applications
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Service Provisioning Management is a
profound feature in 5G wireless networks to
make it as smart network. Service
Provisioning Management enables 5G to
perform softer air interface with flexible
service provisioning stack. Network Slicing is
a profound concept introduced by 5G with the
help of network function virtualization. This
has given rise to the capability to intelligently
create customized network pies to facilitate
optimized solutions for various services with
diverse functionalities and performance
metrics. Session Management enabled 5G to
adopt UE attributes and service requirements
to perform mobile edge computing offloading
the computational tasks [11].

Algorithms

5G mobile wireless sensing networks can be
implemented  with  logistic  regression
algorithms, support ~ vector  machine
algorithms, Hidden Markov model algorithms
for supporting the sensing modules.
Supervised learning can be enhanced with the
Gradient boosting decision tree algorithms.
Unsupervised learning can be enriched with
the help of spectral clustering algorithms and
Replicator Neural Networks. The prediction
module of 5G networks can be used with the
Kalman Filtering algorithms, Auto regressive
moving average algorithms and deep learning
algorithms. 5G cellular networks can be used
with  Dynamic programming algorithms,
Branch-and-Bound method algorithms,
Reinforcement  Learning algorithms to
enhance the capability of reasoning [11].

The main objective of using these algorithms
is to enhance the detection of networks
anomalies, classifying services according to
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the required provisioning, forecasting the trend
of UE mobility of the traffic volume and
configuration of series of parameters to
provide better services to various applications.
Apart from the above-mentioned algorithms
there are several algorithms can be used to
increase the performance of 5G mobile
wireless communications [1].

Applications

The next generation 5G wireless networks are
helping the applications of various fields
which could not be catered by previous
networks effectively and efficiently. It is
providing the services to various applications
with its intelligently programmed Application
Programming Interface and network function
virtualization [3]. These are namely 1. High
speed mobile networks, Entertainment and
multimedia everything on cloud, ubiquitous
connectivity, intuitive  remote  access,
immersive experience of high quality videos,
connecting with billions of mobile devices
with cloud MEC servers for loT applications,
Smart home applications, smart and remote
management of logistics and shipping,
Industrial 10T applications, Smart Forming,
Smart and Intelligent Fleet management,
Healthcare and mission critical applications,
Autonomous Driving applications, remote
drone operations, Security and surveillance
and many more [15].

Advantages

5G networks are regarded as intelligent
wireless networks of next generation
communictions [13]. It is facilitating the
services to various distinct applications with
flexible, intelligent and affordable mode [2].
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It can provide end-to-end slicing spanning
over domains [1]. It can cater the services to
the multiple logical networks related to
different operations and verticals [11]. It can
support multiple telecommunication services
with  heterogeneous  key  performance
indicators in most economic pricing [9]. It is
supporting  remote  surgical  operations,
immersive Virtual Reality Gaming and
Simulating translating [7]. It is used for
expanded broadband wireless services beyond
mobile internet to loT critical wireless
communication sectors. It is providing
massive mobile to mobile Internet of Things
supporting billions of mobile devices with
MEC servers [15]. It is facilitating Ultra low
latency  Internet of  Things critical
communications [4].

Disadvantages

5G next generation wireless networks are
found with the disadvantages. The range of 5G
wireless connectivity is observed to be good in
short distance and the frequency is interrupted
by physical obstructions like Towers, walls,
buildings or trees. This is happened with the
high-frequency signals which can be absorbed
by the physical blocks [8].

The initial cost involved in the infrastructure
development for 5G networks is significantly
high. So that the cost will be levied by the end
customers. The maintenance cost is also
comparatively higher than 4G networks [16].
The usage of 5G wireless networks are limited
to urban and metropolitan areas. It is limited to
serve in the larger and densed populations
[10]. The devices which are connectivity are
need to be modified to suite the next
generation 5G. otherwise the existing batteries
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prevail in the devices are getting drained
within short span of time [15].

It is observed that the upload speed is not
equal to download speeds. Download speed is
remarkably high whereas the upload speed is
not at all matching with the speeds [1]. The
cell towers used for 5G wireless technology
are need to deployed in the places. There is a
great rejection from the public to bear the
frequencies delivered from the cell towers
[16].

Conclusion

The paper’ Intelligent 5G
communication system’ has reviewed the
salient features of 5G wireless networks and
Architecture. The significant features derived
from  different management  concepts
implemented in  5G  wireless  sensor
technology. The features and management
concepts presented in this paper has
demonstrated the power of 5G in establishing
the smart cities and intelligent functionalities
replacing the human intervention. The paper
presented the list of algorithms and prominent
applications used with the aid of 5G networks.
The paper has concluded by presenting the
advantages and disadvantages of 5G networks
as the intelligent and smart networks of 21°
century.

wireless

Future Scope of study

There is a great deal of future scope for doing
the study on the in-depth concepts of the next
generation communication system. The future
scope of the study should be done on the
algorithms which are going to enhance the
distinct areas. The present study has enlisted
the limited number of algorithms which are
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going to enhance the power of 5G networks.
The future scope should concentrate on the
machine learning algorithms in enhancing the
power of Artificial intelligence in association
with the Internet of Things with massive
number of devices playing vital role in the
functioning of the Smart Cities.
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