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ABSTRACT: The main objective of this paper is a detailed and comprehensive study about the
evolution of the different mobile generation technologies in the wireless communication. This paper also gives
an overview of mobile communication technologies developed so far and also throws some light on
what can we expect from the future of mobile world. Mobile communication has become a major
source for information exchange throughout the world. An year by year, we see lot of development in
the world of mobile technology. The 5G-technology stands for the 5th Generation Mobile technology.
5G is a next major phase of mobile telecommunications standards beyond the 4G standards.5G is
expected to provide speed upto 10Gbit/s, wider frequency band, high increased peak bit rate, high
system spectral efficiency, ubiquitous connectivity and significant increase in QoS as compared to
current 4G technology. Evolution of mobile communication technology to 5G is discussed in this
review, followed by protocol stack and 5G architecture. A wide comparison is given between the
various generations so as to compare why 5G technology is better and needed.
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I. INTRODUCTION

We are exists in a 215T Century science world where no one can even imagine a one second without
technology. Technology makes our existence relaxed and comfortable. Today world is being compact
on account of advancement of science and its technologies. During last two decades, the world has
seen rapid evolution of mobile communication technologies from GSM to LTE-A systems. These
evolutions were based on need for more bandwidth, lower latency, radio access and switching
schemes. Collectively related performance enhancement and parameters like inter channel,
interference, compatibility with networks, energy efficiency, connectivity and jitter are need to kept in
mind when developing new wireless communication technology. In Mobile communication deals with
talking, text or sending data as well as image files through a wireless network, which is a technology
in which the information is transmitted as well as received using microwaves. We have been
continuously looking at the growing mobile technology which is driving mobile devices at a very fast
speed. Gadgets supporting mobility have become very powerful and useful as well as very handy by
being small in size. We see different uses of these devices everywhere, thereby making lives of all of us
very easy and interesting also. Throughout the world, mobile devices availability is expanding rapidly
with different features and technologies which are making our lives really better than before. It is
only through this mode of communication that we are in touch with people we need to reach, it can be
either work related or for some personal reasons. We are capable of sending important files anywhere
in the world within a very short time thereby addressing business needs. Also we can get on spot
approval for vital decisions, so as to enrich our lives. It is making communication possible for those
who live in remote parts of the world. Loved ones living very far from each other have become close,
no matter in which part of the world they live. Actually mobile communication has brought the world
together, which is really an amazing situation. We saw as early as 1940s, the invention of mobile
phones when some engineers working at AT&T came with the development of cells for base stations
of mobile phones. Mobile devices have come up with different faces, if we go into the history of mobile
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phones; we see that the first device was not an actual phone. They were actually two way radios,
allowing users such as taxi drivers to communicate. Rather than using base stations with separate
cells with signal passing between cells, the very first mobile phone network was based on a powerful
base station allowing communication in a much wider area. Mobile phones started out coming in the
market with Motorola introducing the first mobile phone on 3 April 1973. Generation of these phones
were known as 0G mobile phones in which different technologies were used like push to talk, mobile
telephone system, improved mobile telephone system etc. Martin Cooper, an employee of Motorola
Company is considered as key player as he developed the first mobile phone. Before him, handsets
were used in vehicles, but he came with the development of first truly portable mobile phone. History
was created in April 1972 with first call made on a mobile phone. A “G” refers to generation, related
to next generation wireless technologies. We have gone through a very big change in the generation of
mobile communication. Each of the generation is making us faster, secure as well as more reliable as
compared to previous ones. It is hard to overcome this reliability factor. We see smart phones as our
companions today and we are dependent on these devices in large number of ways. Below we start
with the generation 1G of mobile world, moving towards all the latest development that has been done
up to 7.5 G connectivity.

Il. 5G SATELLITE WIRELESS COMMUNICATION SYSTEM

5G technology is definitely the next most crucial mobile technology stage after 4G networks [6]. It can
be called as the real wireless world because it is a complete wireless communication with no
boundaries.5G is expected to be an intelligent innovation technology which will interconnect the
whole world with no limits. Now 5G is not a formally utilized term but new versions will give rise to
system performance and in addition to this it will add latest features with new application domain.
Figure 1 shows evolution of 1G to 5G. 5G is futuristic mobile technology which will be a successor of
4G network technology. 5G is a Fifth Generation wireless communication technology. 5G is an
unused network system that has undoubted high data rate, trustworthy and low latency than the
preceding generations. 5th generation technology framed on the footing created by 4G, the
technologies to be used in 5G, are still being outlined. The 5th generation networks works on encoding
type known as OFDM. The air interface outlined for considerable lower latency and better
adaptability. 5G networks can work as low frequencies and high as “millimeter wave” and that
frequency can communicate huge quantity of information/data, but few blocks at a moment of time.
5G networks are further probably to be networks of mini cells such as size of a house router than to
be big tower; it is to extend network scope. The objective is to have great speed accessible and large
scope at low latency than 4G. The latency rate of 4G is close to 50 milliseconds, but 5G cut down to
almost one millisecond. This is specifically valuable for driverless vehicles and automated
applications. The purpose of 5G is to achieve transmission speed to 20-30Gbps, which is 50 times
speedy than 4G networks. And its speed has been being tested uninterrupted up to 1.5Gbps while
traveling 100km/h and max up to 7.5 Gbps. 5th generation network is determine to provide up to a
million of connections per square kilometer. It also implies the whole wireless world interconnection
together with very high data rates.
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Figure 1: Evolution of 1G to 5G Technology

lil. IMPORTANCE 5G MOBILE GENERATION
1. Very High speed, high capacity, and low cost per bit.
2. Itsupports interactive multimedia, voice, video, Internet, and other broadband services, more
effective and more attractive, and have Bi- directional, accurate traffic statistics.
3. 5G technology offers Global access and service portability.
4. It offers the high quality services due to high error tolerance.
5. It is providing large broadcasting capacity up to Gigabit which supporting almost 65,000
connections
at a time. More applications combined with artificial intelligent (Al) as human life will be
surrounded
by artificial sensors which could be communicating with mobile phones.
6. 5G technology use remote management that user can get better and fast solution.
7. The uploading and downloading speed of 5Gtechnology is very high.
8. 5G technology offer high resolution for crazy cell phone user and bi-directional large bandwidth
shaping.
9. 5G technology offer transporter class gateway with unparalleled consistency.

IV. ADVANTAGES OF 5G WIRELESS COMMUNICATION SYSTEMS
5G (Fifth generation) objective is at providing countless of utility to the consumer at high speed. The
applications developed to use these utilities are highly customer companionable; curtail the
intercommunication among the application and the customer. For example, unification of speech
recognition technology in the user interfaces would ease the use of the applications for each user.

1. 5G targets at providing a unified global standard which will facilitate global mobility and service

portability.

2. 5G stations and networks will provide common services independent of their capabilities. This is

also called as service personalization.

It is expected to provide wireless download speeds of above 1Gbps in Local Area Network (LAN)
and 500 Mbps in Wide Area Network (WAN), about 40 times greater than the 4G wireless
networks.

Its focus at lower power consumption.

5. It would provide users access to large repository of data and services where he would have
flexibility to filter these data and services as per his preferences by configuring the operational
mode of their devices.

6. Better network convergence

7. Provide higher bandwidth

w

>
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8. More effective and efficient

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

10. 5G offers high resolution to the users.

11. It provides high speed, capacity and low cost per bit.

12. It offers global access.

13. It offers transporter class gateway with unparalleled consistency.

14. It has high error tolerance thus offers high quality services.

15. It supports interactive media, video, internet.

16. It provides high uploading and downloading speed to the users.

17. It provides large broadcasting of data in Gigabits.

18. It also supports virtual private network.

THE FEATURES OF 5G:
Multimedia Newspapers.
. TV programs with clarity as good as HD TV.

Fast data transmission.

Use of Al capable wearable devices

1
2
3
4. 1t will be the perfect real world wireless web i.e. WWWW with no more access limitations.
5
6. One unified global standard.

7

Cognitive radio technology, also known as smart radio.
8. 5G technology is providing large broadcasting of data in Gigabit which supporting almost 65,000

connections

V. COMPARISION OF MOBILE GENERATIONS 1G TO 5G

Wireless communication has started in early 1970s. In next four decades, a mobile wireless technology
has evolved from 1G to 5G generations. Fifth generation technology offer very high bandwidth that
user never experienced before. The Fifth generation technologies offer various new advanced features
which makes it most powerful and in huge demand in the future. The table 2 shows the comparison
between different mobile technologies that evolved through years. The table gives a detailed
description about features, start/deployment time, data bandwidth, services and the type of core
network. The table indicate significance rise of data bandwidth from 1G to 5G along with inclusion of
FDMA, TDMA, CDMA technologies. The services were also given more priority compared to its
previous generations.

Table: 2 COMPARISION OF MOBILE GENERATIONS 1G TO 5G
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Technology 16 26 3G 4G 5G
Features
Start/Deployment 1970 - 1980 1990- 2004 2004- 2010 Now Soon(Probably
ssissnmdLD)
Data Bandwidth 2Kbps 64Kbps 2Mbps | Gbps Heigher then
|Gbps
Technology Analog celluar Digital celluar | CDMA 2000 WiMax LTE WWW(coming
Technology Technology (1X Wi-fi soon)
RIT,EVDO)
UMTS.EDGE
Service MobileTelephony | Digital voice | Integrated high Dynamic Dynamic
(voice) SMS Higher Quality audio information information
Capacity Video and data | access,Wearable | access,Wearable
Packetized data devices devices with Al
capabilities
Multiplexing FDMA TDMA,CDMA CDMA CDMA CDMA
Switching Circuit Circuit,packet Packet All Packet All Packet
Core Network PSTN PSTN Packet NW [nternet Internet

VI. CONCLUSIONS

In this paper, we have studied about the different wireless technologies and generation bands of 1G,
2G, 3G, 4G, 5G.The paper shows how the evolution of wireless technologies occurred and how they
came into existence. Advanced Wireless technologies have proved to be of great boon to the
telecommunication sector in developing it. With latest research and advances, the purpose of the user
has been served more rather than the operator making it more reliable for the user. In this paper, we
analyzed that how different mobile wireless technologies varies with each other , but with these
growing technologies, we are moving towards a wireless world with endless benefits. We can see that
our world is fastly approaching to the wireless environment, with a great need for uninterrupted
information access anytime and wherever it is required. As with the growing wireless technology, we
see high bandwidth with less cost and better quality. With upcoming 5G technology after 4G, we will
reach to a real wireless world where there will be no limitations and 6G on the other hand aim to
integrate 5G connectivity with satellite networks. 6G on the other hand may face hand off /roaming
issue which in fact drives us to 7G mobile wireless networks whose ultimate aim is to acquire space
roaming. And 7.5G on the other hand will bring some more changes to 7G, thereby giving benefits to
mobile users. By looking at the growth of all these technologies with time, we are sure that wireless
world of these technologies will bring tremendous change in our lives. The development of the mobile
and wireless networks is going towards higher data rates and all-1P principle. Mobile terminals are
obtaining each year more processing power, more memory on board, and longer battery life for the
same applications. 5G include latest technologies such as cognitive radio, SDR, nanotechnology, cloud
computing and based on All IP Platform. It is expected that the initial Internet philosophy of keeping
the network simple as possible, and giving more functionalities to the end nodes, will become reality
in the future generation of mobile networks, here referred to as 5G.
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