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ABSTRACT 
5G Technology stands for 5th Generation Mobile technology . It is going to be a new mobile 
revolution in mobile market. 5G technology has a bright future because it can handle best 
technologies and offer priceless handset to their customers. May be in coming days 5G 
technology takes over the world market. Nowadays mobile users have much awareness of the 
cell phone (mobile) technology. The 5G technologies include all type of advanced features 
which makes it the most powerful and in huge demand in near future. It offers a number of 
advantages as well as disadvantages.Since  challenges are the unavoidable part of a new 
development, like all technologies, 5G has also big challenges to deal with. 
As the customer 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. The goal of a 5G based telecommunication network would definitely answer 
the challenges that a 4G model would present once it has entered widespread use. 
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INTRODUCTION 
The present cell phones offer everything  ranging  from the smallest size, largest phone 
memory, speed dialing, video player, audio player, and camera and so on.Today data sharing 
has become one of the major applications of mobile phones. For a long time this was 
achieved solely  by means of bluetooth technology.. Radio technologies have evidenced a 
rapid and multidirectional evolution with the coming of the analogue cellular systems in 
1980s. Thereafter, digital wireless communication systems are consistently developing to 
fulfill the growing need of human beings (1G, 2G, 3G, 4G, or now 5G). If we look back, we 
will find that every next decade, one generation is advancing in the field of mobile 
technology. Starting from the First Generation (1G) in 1980s, Second Generation (2G) in 
1990s, Third Generation (3G) in 2000s, Fourth Generation (4G) in 2010s, and now Fifth 
Generation (5G), we are advancing towards more and more sophisticated and smarter 
technology. 
 5G Technology stands for 5th Generation Mobile technology. It denotes the next major 
phase of mobile telecommunications standards beyond the upcoming 4G standards.The goals 
of a 5G-based telecommunications network would be able to answer the challenges that a 4G 
model would present once it has entered widespread use. The creation and entry of 5G 
technology into the mobile market place will launch a new revolution in the way 
international cellular plans are offered. The features and its usability are much beyond the 
expectation of a normal human being. With its ultra-high speed, it has the  potential to 
change the meaning of a cell phone usability. 
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EVOLUTION FROM 1G-5G NETWORKS   
Cell phones are used by millions and billions of users worldwide. 1G, 2G, 3G & 4G ("G" 
stands for "Generation") are the generations of wireless telecom connectivity. In 1945, the 
zero generation (0G) of mobile telephones was introduced. Mobile Telephone Service, were 
not officially categorized as mobile phones, since they did not support. 1G (Time Division 
Multiple Access and Frequency Division Multiple Access) was the initial wireless telecom 
network system which has become out-dated now. The analog “brick phones” and “bag 
phones” are under 1G technology. Cell phones era began with 1G.The next era, 2G has taken 
its place of 1G. Cell phones , on going from 1G to 2G,  took a huge leap from analog to 
digital. 2G and 2.5G were versions of the GSM (Global System for Mobile communication ) 
and CDMA (Code Division Multiple Access) connections. And GSM is still the most 
popular technology, but with no internet and is provided with  GPRS, an additional service, 
for the purpose of internet access.  

 
Then 3G came, the new Wireless CDMA technology. It is the first wireless telecom 
technology that provides broadband-speed internet connection on mobile phones. Further 
development led to the creation of 3.5G, which provides a very  fast internet connection on 
phones, up to the speed of 7.2 MBPS. A smart phone can be connected to a PC to share its 
internet connection and 3G and 3.5G can be used  for this . Before making the major leap 
from 2G to 3G wireless networks,2.5G technology was also developed , but it was not widely 
used .  
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4G, which is also known as “beyond 3G” or “fourth-generation” cell phone technology, 
refers to the entirely new evolution. Developers are now going for 4G  which will provide 
internet up to the speed of 1 GBPS . It is said to be able to overcome the problems of weak 
network strength and should provide a much wider network, making sure that the users get 
high-speed connectivity anytime anywhere.  4G will open new doors of  internet 
technologies, but for now, 3G and 3.5G are the best. 4G will allow for speeds of up to 
100Mbps. 4G promises voice, data and high-quality multimedia in real-time form all the time 
and anywhere.                  

1G WIRELESS SYSTEM   
First Generation wireless technology (1G) is the original analog , voice-only cellular 
telephone standard, developed in the 1980s. The main difference between two succeeding 
mobile telephone systems, 1G and 2G,is that the radio signals that 1G networks use are 
analog, while 2G networks are digital. Although both systems use digital signaling to 
connect the radio towers (which listen to the handsets) to the rest of the telephone system, the 
voice itself during a call is encoded to digital signals in 2G whereas 1G is only modulated to 
higher frequency, typically 150 MHz and up. Analog cellular service is disappearing from 
most places worldwide . 
Some features of 1G technology are : 

 Developed in 1980s and completed in early 1990’s .  
 1G was old analog system and supported the 1st generation of analog cell phones with 

speed up to 2.4kbps. 
  Allows users to make voice calls in 1 country. 

2G WIRELESS SYSTEM   
2G is short for second-generation wireless telephone technology. Second generation 2G 
cellular telecom networks were commercially launched on the GSM standard in Finland in 
1991. 2G technologies enabled the various mobile phone networks to provide the services 
such as text messages, picture messages and MMS (multimedia messages). 2G technology is 
more efficient. 2G technology provides sufficient security for both the sender and the 
receiver. All text messages are digitally encrypted. This digital encryption allows for the 
transfer of data in such a way that only the intended receiver can receive and read it. Second 
generation technologies are either time division multiple access (TDMA) or code division 
multiple access (CDMA). TDMA allows for the division of signal into timeslots. CDMA 
allocates each user a special code to communicate over a multiplex physical channel.   
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Although this technology originates from the Europe, but now it is used in more than 212 
countries in the world. GSM technology was the first one to help establish international 
roaming. This enabled the mobile subscribers to use their mobile phone connections in many 
different countries of the world’s is based on digital signals ,unlike 1G technologies which 
were used to transfer Analogue signals. GSM has enabled the users to make use of the short 
message services (SMS) to any mobile network at any time, which  is a cheap and easy way 
to send a message to anyone.  

3G WIRELESS SYSTEM   
3G or 3rdGeneration, is a generation of standards for mobile phones and mobile 
telecommunications services fulfilling specifications by the International Telecommunication 
Union. The use of 3G technology is also able to transmit packet switch data efficiently at 
better and increased bandwidth. 3G mobile technologies provides  more advanced services to 
mobile users. The spectral efficiency of 3G technology is better than 2G technologies. 
Spectral efficiency is the measurement of rate of information transfer over any 
communication system.  
Some features of 3G technology are : 

 It has a transmission speed  from 125kbps to 2Mbps   
 Data are sent through technology called packet switching   
 Voice calls are interpreted using circuit switching   
 Provides  Access to Global Roaming   
  Clarity in voice calls  
 Provides fast Communication, Internet, Mobile T.V, Video Conferencing, Video 

Calls, Multi Media Messaging Service (MMS), 3D gaming, Multi-Gaming, etc.     

4G WIRELESS SYSTEM  
4G refers to the fourth generation of cellular wireless standards.  It is a successor to 3G and 
2G families of standards. 3G technologies make use of TDMA and CDMA. Developers are 
now going for 4G which will provide internet up to the speed of 1 GBPS. It is said to be able 
to overcome the problems of weak network strength and should provide a much wider 
network, making sure that the users get high speed connectivity anytime anywhere. 4G will 
allow for speeds of unto 100 Mbps. 4G promises voice, data and high quality multimedia in 
real time form all the time and anywhere. 
Some features of 4G technology are: 
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 Support for interactive multimedia, voice, streaming video, Internet, and other 
broadband services   IP based mobile system   High speed, high capacity  Global access, service portability  Seamless switching, and a variety of Quality of Service driven services   Better call admission control techniques   Better spectral efficiency   An infrastructure to handle the already existing 3G systems along with other wireless 
technologies, some of which are currently under development. 

5G WIRELESS SYSTEM 

 
   
5G Technology stands for 5th Generation Mobile technology. 5G technology has changed 
the means to use cell phones within very high bandwidth. The 5G technologies include all 
type of advanced features which makes 5G technology most powerful and in huge demand in 
near  future.    
5G technologies which are on hand held phone offr a lot of features .  5G technology include 
camera, MP3 recording, video player, large phone memory, dialling speed, audio player and 
much more .  
It offers the following features: 

 High increased peak bit rate with a speed of upto 10 Gbps 
 Larger data volume per unit area (i.e. high system spectral efficiency) 
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 High capacity to allow more devices connectivity concurrently and instantaneously
 Lower battery consumption
 Better connectivity irrespective of the geographic region, in which you are
 Larger number of supporting devices
 Lower cost of infrastructural development
 Higher reliability of the communications

5G - ARCHITECTURE
Architecture of 5G is highly advanced .As shown in the following image, the system model 
of 5G is entirely IP based model designed for the wireless and mobile networks.

The system comprises of a main user terminal and then a number of independent and 
autonomous radio access technologies. Each of the radio technologies is considered as the IP 
link for the outside internet world. The IP technology is designed exclusively to ensure 
sufficient control data for appropriate routing of IP packets related to a
connections i.e. sessions between client applications and servers somewhere on the Internet.

5G - TIME PERIOD REQUIRED & 
EXPECTED TIME LENGTH
Normally, it is expected that the time period required for the 5G technology development and 
its implementation is about four

5 G Wireless Technology

High capacity to allow more devices connectivity concurrently and instantaneously
Lower battery consumption 

irrespective of the geographic region, in which you are
Larger number of supporting devices 
Lower cost of infrastructural development 
Higher reliability of the communications 

ARCHITECTURE 
Architecture of 5G is highly advanced .As shown in the following image, the system model 

based model designed for the wireless and mobile networks.

The system comprises of a main user terminal and then a number of independent and 
autonomous radio access technologies. Each of the radio technologies is considered as the IP 
link for the outside internet world. The IP technology is designed exclusively to ensure 
sufficient control data for appropriate routing of IP packets related to a certain application 
connections i.e. sessions between client applications and servers somewhere on the Internet.

TIME PERIOD REQUIRED & 
EXPECTED TIME LENGTH 
Normally, it is expected that the time period required for the 5G technology development and 
its implementation is about four years more from now (by 2020). But in order for it to 

5 G Wireless Technology 

9 

High capacity to allow more devices connectivity concurrently and instantaneously 
irrespective of the geographic region, in which you are 

Architecture of 5G is highly advanced .As shown in the following image, the system model 
based model designed for the wireless and mobile networks. 

 The system comprises of a main user terminal and then a number of independent and 
autonomous radio access technologies. Each of the radio technologies is considered as the IP 
link for the outside internet world. The IP technology is designed exclusively to ensure 

certain application 
connections i.e. sessions between client applications and servers somewhere on the Internet. 

Normally, it is expected that the time period required for the 5G technology development and 
m now (by 2020). But in order for it to 



5 G Wireless Technology  

Name: Sreya G Class: EC S3 Roll Number: 56 10 

become usable for the common people in developing countries, it may take even more time. 
By considering the multiple utility and various fashionable salient features, researchers are 
anticipating that this technology will be in use until 2040s. 

5G – APPLICATIONS 
5G technology has many distinct features. Some of the significant applications are − 

 It will make unified global standard for all. 
 Network availability will be anywhere and at any time . 
 Its application will make world real Wi Fi zone. 
 Its cognitive radio technology will facilitate different version of radio technologies to 

share the same spectrum efficiently. 
 Its application will facilitate people to avail radio signal at higher altitude as well. 

 
5G - ADVANCEMENT 
Application of 5G is very much equivalent to accomplishment of dream. It is integrated with 
beyond the limit advance features in comparison to the previous technologies. 
Advanced Features 
In comparison to previous radio technologies, 5G has following advancement − 
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 Practically possible to avail the super speed i.e. 1 to 10 Gbps. 
 Access time will be 1 millisecond (end-to-end round trip). 
 1,000x bandwidth per unit area. 
 Feasibility to connect 10 to 100 number of devices. 
 Worldwide coverage. 
 About 90% reduction in network energy usage. 
 Battery life will be much longer. 
 Whole world will be in wi fi zone. 

5G - ADVANTAGES & DISADVANTAGES 
5th generation technology offers a wide range of features, which are useful for all group of 
people including, students, professionals (doctors, engineers, teachers, governing bodies, 
administrative bodies, etc.) and even for a common man. 
Advantages 

 
 A large bandwidth. 
 Technology to gather all networks on one platform. 
 More effective and efficient. 
 Most likely, will provide a huge broadcasting data (in Gigabit), which will support 

more than 60,000 connections. 
 Easily manageable with the previous generations. 
 Possible to provide uniform, uninterrupted, and consistent connectivity across the 

world. 
 It becomes possible to control PCs by handsets. 
 Parallel multiple services, such as you can know weather and location while talking 

with other person. 
Disadvantages  
Though, is researches are going on to develop 5G technology with the aim of to solving all 
radio signal problems and limitations of mobile world, because of some security reason and 
lack of technological advancement in most of the geographic regions, it has following 
shortcomings − 

 Technology is still under process and research on its viability is going on. 
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 The speed, this technology is claiming seems difficult to achieve (in future, it might 
be) because of the insufficient technological support in most parts of the world. 

 Many of the old devices would not be competent to 5G, hence, all of them need to be 
replaced with new one — expensive deal. 

 Developing infrastructure needs high cost. 
 Security and privacy issue yet to be solved. 

5G – CHALLENGES 
Challenges are the unavoidable part of a new development; so, like all technologies, 5G has 
also big challenges to deal with. As we see past i.e. development of radio technology, we 
find very fast growth. Starting from 1G to 5G, the journey is merely of about 40 years old 
(Considering 1G in 1980s and 5G in 2020s). However, in this journey, the common 
challenges that we observed are lack of infrastructure, research methodology, and co 
Still, there are a lot of countries using 2G and 3G technologies and don’t know even about 
4G . In such a condition, the most significant questions in everyone’s mind are − 

1. How far will 5G be viable? 
2. Will it be the technology of some of the developed countries or developing countries 

will also get benefit of this? 
To understand these questions, the challenges of 5G are categorized into the following two 
headings − 

1. Technological Challenges  
2. Common Challenges 

Technological Challenges 
Inter-cell Interference −  This is one of the major technological issues that need to be 
solved. There are variations in size of traditional macro cells and concurrent small cells that 
will lead to interference. 
Efficient Medium Access Control − In a situation, where dense deployment of access 
points and user terminals are required, the user throughput will be low, latency will be high, 
and hotspots will not be competent to cellular technology to provide high throughput. It 
needs to be researched properly to optimize the technology. 
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Traffic Management − In comparison to the traditional human to human traffic in cellular 
networks, a great number of Machine to Machine (M2M) devices in a cell may cause serious 
system challenges i.e. radio access network (RAN) challenges, which will cause overload 
and congestion. 
Common Challenges 
Multiple Services − Unlike other radio signal services, 5G would have a huge task to offer 
services to heterogeneous networks, technologies, and devices operating in different 
geographic regions. So, the challenge is of standardization to provide dynamic, universal, 
user-centric, and data-rich wireless services to fulfil the high expectation of people. 
Infrastructure − Researchers are facing technological challenges of standardization and 
application of 5G services. 
Communication, Navigation, & Sensing − These services largely depend upon the 
availability of radio spectrum, through which signals are transmitted. Though 5G technology 
has strong computational power to process the huge volume of data coming from different 
and distinct sources, but it needs larger infrastructure support. 
Security and Privacy − This is one of the most important challenges that 5G needs to ensure 
the protection of personal data. 5G will have to define the uncertainties related to security 
threats including trust, privacy, cyber security, which are growing across the globe. 
Legislation of Cyber law − Cybercrime and other fraud may also increase with the high 
speed and ubiquitous 5G technology. Therefore, legislation of the Cyber law is also an 
imperative issue, which largely is governmental and political (national as well as 
international issue) in nature. 
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CONCLUSION 
5th generation technology is designed to provide incredible and remarkable data capabilities, 
unhindered call volumes, and immeasurable data broadcast within the latest mobile operating 
system. Hence, it is more intelligent technology, which will interconnect the entire world 
without limits. Several researches and discussions are going on across the world among 
technologists, researchers, academicians, vendors, operators, and governments about the 
innovations, implementation, viability, and security concerns of 5G. As proposed, loaded 
with multiple advance features starting from the super high speed internet service to smooth 
ubiquitous service, 5G will unlock many of the problems. However, the question is — in a 
situation, where the previous technologies (4G and 3G) are still under process and in many 
parts yet to be started; what will be the future of 5G? 
 Despite all the challenges that hinder the development of this  new era of wireless 
technology , all of us are looking forward for a time when , our world would have universal 
and uninterrupted access to information, communication, and entertainment that will open a 
new dimension to our lives and will change our life style meaningfully.  
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