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Abstract
The phenomenal growth in telecommunication industry encouraged 
mobile subscribersmore aware about the mobile phone technology 
and new inventions leading the era of mobile communication. 
Over the years, fastest and dynamical growth seen in global 
telecommunication industry greatly influenced the commonman’s 
mind despite requirements of common man is augmenting day by 
day.However,engineers and scientists are making effort in merging 
the modern technology in to a single platform. This paper evaluates 
the evolution of 5 different technologies with the passage of time 
and need of highest speed communication by enlighten the features 
of 5G technology comparing with 4thgeneration. Since wireless 
industry is focusing on 4Gstandards but it is obvious there will 
be need in advancement of 4G standardization in upcoming 2 
years.
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I. Introduction
We are a part of such world which is greatlyinfluenced by technology 
and science. Wireless technologies and communication will open 
a new dimension to our lives. Scientists, engineers, researchers 
are doing extraordinary job to make our life more comfortable 
.Without technology we cannot imagine our life. The evolution of 
new technologies like WiMAX, Wi-Fi, LTE, Bluetooth, Zigbee has 
totally change the phase of living and lift up the level of comfort. 
The rapid growth in the features of mobile generations now elevates 
the platform to such a stage that communication is unbelievable 
as we look into past years. Mobile wireless technology has grown 
from 1G to 5G generations. Now a day’s different wireless and 
mobile technologies such as Universal Mobile Telecommunication 
System, cdma2000, Long Term Evolutionas well as sensor 
networks and personal area networks like Bluetooth, ZigBee. 
Mobile terminals alsoinclude various interfaces like GSM which 
are based on circuit switching. This unbelievableperiod comes 
in existence by improving four main factors that is radio access, 
data rates, bandwidth, and switching schemes [1]. According to 
research in 5g technology scientist are trying to increase the output 
by minimum consumption of battery usage although main focus 
is on enabling 4A’s paradigm i.e. any rate, Anytime, Anywhere 
and Affordable. Fifth generation technology provides very high 
bandwidth that is unimaginable [2]. Fifth generation is purely 
based on 4G technology. The 5th wireless mobile networks are 
supported by Large Area Synchronized Code Division Multiple 
Access, Orthogonal frequency division multiplexing, Multi Carrier 
Code Division Multiple Access, Ultra-wideband, Network Local 
Multipoint Distribution Service and IPv6. Fifth generation should 

be more intellectual technology that connects the entire world 
beyond the limits [3]. The objective of this paper is to provide 
a broad outline on various mobile technologies and also on 5G 
technology. 

II. Evolution
The growth in mobile technology is one of the major factors 
leading in popularity and it is also enhancing the number of users. 
More the number of users, the usage of mobile equipment is also 
more. As discussing the different generation’s that is 1G, 2G, 3G, 
4G.So there is need in to enhance main factors likedata rate and 
frequency that will lead to 5G technology. After the evolution of 
3G technology, 4G technology proposed an idea of WWWW that 
is World Wide Wireless Web and 5G technology will be purely 
based on 4G.

First GenerationTechnology Advanced Mobile Portable System 
(AMPS) is a frequency modulated analog mobile radio system 
uses Frequency Division Multiple Accesstechnique,  Channel 
capacity of first generation technique is 30kHz and frequency 
band is 824MHz − 894MHz[10].

Second Generation Technology is based on the two techniques 
TDMA and CDMA usingfrequency band of 824MHz-894MHz 
and data rate up to 144 kbps for example GPRS, CDMA and 
EDGE.The 2G communication system is a digital system which is 
mostly used for voice communication and also additional services 
like SMS and e-mail [6].

Third generationtechnology  uses wide band wireless network 
which is very much popular in now a day’s.This technology 
operates at range of 2100 MHz and is based on packet switching 
technique. This technology is used for high speed internet services 
and video conferencing uses the bandwidth 15-20 MHz [11].

Fourth generation technology illustrates long term evolution (LTE). 
Fourth Generation Technology will provide much advancement 
to the wireless communication like downlink data rates over 100 
megabits per second, low latency, very efficient spectrum use and 
low cost implementations [7].

Fig. 1: Mobile Cellular Network Evolution [15]
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III. Comparison of All Generations of Mobile Technologies
Technology

1G 2G 3G 4G 5G(Soon)
Features
Deployment 1970 – 1980 1990 – 2004 2004-2010 Now Soon(probably 2020)
Bandwidth 2kbps 64kbps 2Mbps 1 Gbps Highthan1Gbps

Technology Analog Cellular 
Technology

Digital Cellular 
Technology

CDMA 2000 
(1xRTT, EVDO) 
UMTS, EDGE

WiMax LTE Wi-F WWWW(coming soon)

Service
Mobile 
Telephony 
(Voice)

Digital voice, SMS, 
Higher capacity 
packetized data

Integrated high 
quality audio, video 
and data

Dynamic 
Information access, 
Wearable devices

Dynamic Information 
access, Wearable devices 
with AI Capabilities

Multiplexing FDMA TDMA, CDMA CDMA CDMA CDMA
Handoff Horizontal Horizontal Horizontal Horizontal&vetical Horizontal&vetical
Switching Circuit Circuit, Packet Packet ALL Packet ALL Packet
Core network PSTN PSTN Packet N/W Internet Internet

Fig. 2: Comparison of all Generations of Mobile Technologies [3]

IV. Architectural Comparison of 4G and 5G

Fig. 3: Architecture of 4G [4]

Fig. 4: Architecture of 5G [5]

V. Deployment and Technical Challenges in 4g 
Technology 
Advanced deployment of LTE will operate on different frequency 
band for different country. Firstly 4G deployments were tested by 
Sweden scientists on a small scale in their country. According to 
their attemptLTE advanced will be deployed by mid 2012 using 
800 MHz band, and by 2013 it will serve 250 million user by the 
mid of 2013.. After that voice over LTE (VoLTE) offered bySprint 
that provides the phone calls and desired data services on LTE. In 
year 2013, increasein the usage of LTE advanced has been seen 
in market.Due to sudden increase in VoLTE , Sprint also show 
their interest in deploying LTE advance in market and  for that 
they enhance the features of LTE and become LTE-Advance. 
According to research, LTE-Advance is commercially available 
in North America by 2015[8].

VI. Overview of the Challenges in Integrating 4g Wireless 
Systems
To migrate 3G technology to 4g, there was need of enhancing 
desired features that is listed below.

A. Multimode User Terminals
To expand the capacity of 3g network into 4g network it was 
necessary to work on multi-mode .so this technique makes 
a new revolution in speed of internet usage by subscribers.It 
alsoovercomes the problem named as multimode devices. This 
technique came to picture by using a software system radio that 
allows the end-user device to adapt itself to various wireless 
interfaces of the networks [9].

B. Selection Among Various Wireless Systems
It is very complex to select a difficult to choose asuitable 
network for every communication session because network 
accessibility changes from time to time.The advancement in 
wireless technology makes it more difficult for the choice of 
most appropriate technology for a particular Service.This can 
be overcome by selecting technology accordinguser quality of 
service requirements.

3. Security
Security in wireless communication is a very big problem.Dynamic 
reconfigurable, adaptive and lightweight security mechanisms 
should be developed [13].
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D. Network infrastructure and Quality of Service 
support
Combining the active non IP and IP based systems and providing 
quality of service that ensure for end to end services and merging 
different systems is also a big issue.

E. Charging/billing
It is very difficult for multiple service providers to collect and 
manage the customer’s account information. 

6. Attacks on Application Level
4G wireless devices will be more known for softwareapplications 
which will add more feature as well as more prone to attacks at 
application level.

7. Jamming and Spoofing
Jamming occur when a transmitter send the signal at same 
frequency of GPS signal and displaces GPS signal. Spoofing 
means fake signals send to GPS receiver and receiver calculate 
the wrong coordinates. Such techniques are used by criminals to 
mess with police work.

8. Data Encryption
In case GPS receiver wants to communicate with the transmitter 
that is located at the centre position then the communication link 
is very easy to break, so there is a need of using encrypted data 
[12]. 

VII. Overview of Key Challenges in 5G Technology

A. Hardware
UWB Networkswhich provide cost effective, high bandwidth 1. 
from host system to intermediate system ranging upto 30 
meters.
Bandwidth 4000 megabits per second which is 400 times 2. 
faster than today’s wireless system.
Smart antennas3. 
Switched beam antennas support radio positioning by angle • 
of arrival of information from nearby devices. 
Adaptive array antennas used to improve the capacity and • 
the safety of wireless system and also help in interference 
rejection.
Multiplexing code division multiplexing is used with spread 4. 
spectrum technology which enhancesthe privacy of the 
network.

B. Software
5G will be single standard of different wireless networks, 1. 
including  LAN/WAN/ PAN and WWWW, unified IP and 
seamless and combination of broad band.
Software Defined Radio, Packet layer, implementation of 2. 
packets, encryption, flexibility etc [14].

VIII. Conclusion
In this paper we have discussed the evolution of various wireless 
mobile communication generations and also the comparison of 
various techniques like bandwidth, technology, multiplexing, 
service, switching and handoff etc.This paper also gives an idea 
about architectural comparison of 4G and 5G technology and also 
focus on various challenges in integrating 4G like multimode 
user terminals, security, jamming and spoofing etc.Various 
challenges in integrating 5G technology both inhardware as well 

as software. The new coming 5G technology is to fulfill user 
demands in affordable rates, bright and high peak future also much 
reliability as well as exceptional applications. Also 5G evolution 
is purely based on 4G. 5Gshould be more intelligent technology 
thatinterconnects the entire world without limits and it will add 
more features over 4G.
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