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Abstract- 5G Technology stands for fifth Generation 

Mobile technology. From generation 1G to 2.5G and 

from 3G to 5G this world of telecommunication has 

seen a number of improvements along with an 

improved performance with every passing day. This fast 

revolution in mobile computing changes our day to day 

life that is why we work, interact, learn, etc. This report 

also focuses on all preceding generations of mobile 

communication along with fifth-generation technology. 

The fifth-generation network provides affordable 

broadband wireless connectivity (very high speed). The 

report throws light on the network architecture of fifth-

generation technology. Currently 5G term is not 

officially used. In fifth generation researches is being 

made on dev Web (WWWW), Dynamic Adhoc Wireless 

Networks (DAWN) and Real Wireless World. The fifth-

generation focuses on (Voice over IP) VOIP-enabled 

devices that users will experience a high level of call 

volume and data transmission. Fifth-generation 

technology will fulfill all the requirements of customers 

who always want advanced features in cellular phones. 

The main feature in the 5G mobile network is that the 

user can simultaneously connect to the multiple wireless 

technologies and can switch between them. This 

forthcoming mobile technology will support IPv6 and 

flat IP. Fifth-generation technology will offer services 

like Documentation, supporting electronic transactions 

(e-Payments, e-transactions), etc. 

 

Index terms- 1G, 2G, 3G, 4G, 5G, Evolution from 1G to 

5G, 5G architecture, Working Concepts, Advantages 

and Applications 

I.INTRODUCTION 

 

The world has seen a lot of changes in the realm of 

communication. Today we no more use landlines. 

Everyone possesses a mobile phone that functions 

24X7. Our handsets not only keep us connected with 

the world at large but also serve the purpose of 

entertainment gadgets. From 1G to 2.5G and from 3G 

to 5G this world of telecommunications has seen a 

number of improvements along with an improved 

performance with every passing day.  

The 5th generation is envisaged to be a complete 

network for wireless mobile internet, which has the 

capability to offer services for accommodating the 

application potential requirements without suffering 

the quality. The ultimate goal of 5G is to design a 

real wireless world that is free from obstacles to the 

earlier generations.  

5G technology will change the manner in which 

cellular plans are offered worldwide. A new 

revolution is about to begin. The global cell phone is 

around the corner. The global mobile phone will hit 

the localities who can call and access from one 

country to another’s local phone with this new 

technology. The way in which people are 

communicating will altogether upgrade. The 

utilization of this gadget will surely move a step 

ahead with improved and accessible connectivity 

around the world. Your office will shrink into your 

handset with this cell phone that is going to resemble 

PDA (personal digital assistant) of the twenty-first 

century.  

5G technology has a bright future because it can 

handle the best technologies and offer priceless 

handset to its customers. Maybe in the coming days, 

5G technology takes over the world market. 5G 

Technologies have an extraordinary capability to 

support Software and Consultancy.  

 

II. EVOLUTION FROM 1G TO 5G 

 

Mobile communication has become more popular in 

the last few years due to the fast revolution in mobile 

technology. This revolution is due to the very high 

increase in telecom customers. This revolution is 

from 1G- the first generation, 2G- the second 

generation, 3G- the third generation, and then the 

4Gthe fourth generation,5G-the fifth-second 

generation.  

A. First Generation (1G)  
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1G emerged in the 1980s. It contains Analog systems 

and popularly known as cell phones. It introduces 

mobile technologies such as Mobile Telephone 

System (MTS), Advanced Mobile Telephone System 

(AMTS), and Push to Talk (PTT). It uses analog 

radio signal which has frequency 150 MHz, voice 

call modulation is done using a technique called 

Frequency-Division Multiple Access (FDMA). It has 

low capacity, unreliable handoff, poor voice links, 

and no security. [1]  

  

B. Second Generation (2G) 

2G emerged in the late 1980s. It uses digital signals 

for voice transmission and has a speed of 64 kbps. It 

provides the facility of SMS (Short Message Service) 

and uses the bandwidth of 30 to 200 kHz. Next to 2G, 

2.5G system uses a packet switched and circuit-

switched domain and provides data rate up to 144 

kbps. E.g. GPRS, CDMA, and EDGE [2] 

 

C. Third Generation(3G) 

It uses Wide Brand Wireless Network with which 

clarity is increased. The data are sent through the 

technology called Packet Switching. Voice calls are 

interpreted through Circuit Switching. Along with 

verbal communication it includes data services, 

access to television/video, new services like Global 

Roaming. It operates at a range of 2100MHz and has 

a bandwidth of 15-20MHz used for High-speed 

internet service, video chatting.3G uses Wide Band 

Voice Channel that is by this the world has been 

contracted to a little village because a person can 

contact another person located in any part of the 

world and can even send messages tool. The use of 

3G technology is also able to transmit packet switch 

data efficiently at better and increased bandwidth. 3G 

mobile technologies proffer more advanced services 

to mobile users. The spectral efficiency of 3G 

technology is better than 2G technologies [3] 

 

D. Fourth Generation (4G)  

4G offers a downloading speed of 100Mbps.4G 

provides the same feature as 3G and additional 

services like Multi-Media Newspapers, to watch T.V 

programs with more clarity and send Data much 

faster than previous generations [3]. LTE (Long 

Term Evolution) is considered as 4G technology. 4G 

is being developed to accommodate the QoS and rate 

requirements set by forthcoming applications like 

wireless broadband access, Multimedia Messaging 

Service (MMS), video chat, mobile TV, HDTV 

content, Digital Video Broadcasting (DVB), minimal 

services like voice and data, and other services that 

utilize bandwidth. [4] 

 

E. Fifth Generation(5G) 

The fifth generation of the wireless mobile network 

which will begin in 2015s. It has almost no limitation 

which makes it isolated or completed wireless 

communication. Mobile users did not have 

experience of such a high advance technology. An 

end-user can also connect their 5G mobile phones 

with their desktops to have an internet connection. It 

totally supported World Wide Wireless Web 

(WWWW). This communication technology merges 

all enhanced benefits of mobile phones like dialing 

speed, MP3 recording, cloud storage, HD 

downloading in instant of seconds and much more 

that you had never imagined. [6]  

 

III. COMPARISON OF ALL GENERATIONS OF 

MOBILE TECHNOLOGIES 

 

Table 1 Comparison of All Generations of Mobile 

Technologies 

 
 

IV. ARCHITECTURE OF 5G 

 

The basic functional architecture of 5G technology 

shows in figure 1. In figure 1, the Fifth generation 

mobile systems model is all-IP based model for 

wireless and mobile networks interoperability. The 

All-IP Network (AIPN) is capable to fulfill 

increasing demands of the cellular communications 

market. It is a common platform for all radio access 
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technologies. The AIPN uses packet switching and its 

continuous evolution provides optimized 

performance and cost. In the fifth generation, 

Network Architecture consists of a user terminal 

(which has a crucial role in the new architecture) and 

a number of independent, autonomous Radio Access 

Technologies (RAT). In 5G network Architecture all 

IP based mobile applications and services such as 

Mobile portals, Mobile commerce, Mobile health 

care, Mobile government, Mobile banking, and 

others, are offered via Cloud Computing Resources 

(CCR). Cloud computing is a model for convenient 

on-demand network access to configurable 

computing resources (e.g., networks, servers, storage, 

applications, and services). Cloud computing allows 

consumers to use applications without installation 

and access their personal data at any computer with 

internet access. CCR links the Reconfigurable Multi-

Technology Core (RMTC) with remote 

reconfiguration data from RRD attached to 

Reconfiguration Data Models (RDM).  

 
Figure 1. Functional Architecture of 5G Wireless 

Technology 

The main challenge for an RMTC is to deal with 

increasing different radio access technologies. The 

core is a convergence of nanotechnology, cloud 

computing, and radio, and based on All IP Platform. 

Core changes its communication functions depending 

on the status of the network and/or user demands. 

RMTC is connected to different radio access 

technologies ranging from 2G to 3G and 4G. 

Interoperability process criteria and mechanisms 

enable both terminal and RMTC to select from 

heterogeneous access systems. 

Below figure 2 shows the system model that proposes 

the design of network architecture for 5G mobile 

systems, which is an all-IP based model for wireless 

and mobile networks interoperability. The system 

consists of a user terminal (which has a crucial role in 

the new architecture) and a number of independent, 

autonomous radio access technologies. Within each 

of the terminals, each of the radio access technologies 

is seen as the IP link to the outside Internet world. 

However, there should be a different radio interface 

for each Radio Access Technology (RAT) in the 

mobile terminal. For an example, if we want to have 

access to four different RATs, we need to have four 

different accesses specific interfaces in the mobile 

terminal, and to have all of them active at the same 

time, with the aim to have this architecture to be 

functional. Applications and servers somewhere on 

the Internet. Routing of packets should be carried out 

in accordance with established policies of the user. 

Application connections are realized between clients 

and servers on the Internet via sockets. Internet 

sockets are endpoints for data communication flows. 

Each socket of the web is a unified and unique 

combination of local IP address and appropriate local 

transport communications port, target IP address and 

target appropriate communication port, and type of 

transport protocol.[5] 

 
Figure 2. 5G mobile Terminal design 

 

V. WORKING CONCEPTS OF 5G NETWORKS 

 



© December 2019 | IJIRT | Volume 6 Issue 7 | ISSN: 2349-6002 

IJIRT 148875 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 141 

 

As stated earlier, 5G will be completely user-centric 

i.e. nothing is hidden from the user. It will have new 

error prevention schemes that can be installed 

through the internet anytime and have modulation 

methods and software-defined radios.[25]5G will be 

a collaboration of networks and individual networks 

handle user mobility. This network will be based on 

Open Wireless Architectures as it has Physical 

Access Control Layer i.e. OSI Layer. OSI layer is 

shown in Table 2. 

Table 2: OSI Layers in 5G Terminal Design. [26] 

 
 

VI. KEY CONCEPTS OF 5G 

 

1. The real wireless world with no more limitations 

with access and zone issues. [7]  

2. Wearable devices with AI capabilities. 

3. Internet protocol version 6 (IPv6), where a 

visiting care-of mobile IP address is assigned 

according to location and connected network.  

4. One unified global standard. 

5. Pervasive networks providing ubiquitous 

computing: The user can simultaneously be 

connected to several wireless access technologies 

and seamlessly move between them (See Media 

independent handover or vertical handover, 

IEEE 802.21, also expected to be provided by 

future 4G releases). These access technologies 

can be a 2G, 3G, 4G or 5G mobile networks, Wi-

Fi, or any other future access technology. In 5G, 

the concept may be further developed into 

multiple concurrent data transfer paths.[7]  

6. Cognitive radio technology, also known as 

smart-radio: allowing different radio 

technologies to share the same spectrum 

efficiently by adaptively finding an unused 

spectrum and adapting the transmission scheme 

to the requirements of the technologies currently 

sharing the spectrum. This dynamic radio 

resource management is achieved in a distributed 

fashion and relies on software-defined radio.[7]  

7. High altitude stratospheric platform station 

(HAPS) systems.  

8. World Wide wireless web (WWWW), i.e. 

comprehensive wireless-based web applications 

that include full multimedia capability beyond 

4G speeds.  

9. Dynamic Ad hoc Wireless Networks (DAWN), 

essentially identical to Mobile ad hoc network 

(MANET), Wireless mesh network (WMN) or 

wireless grids, combined with smart antennas, 

cooperative diversity, and flexible 

modulation.[8]  

10. Group cooperative relay: A major issue beyond 

4G systems is to make the high bit rates 

available in a larger portion of the cell, especially 

to users in an exposed position in between 

several base stations. In the current research, this 

issue is addressed by cellular repeaters and 

macro-diversity techniques, also known as group 

cooperative relay, as well as by beam division 

multiple access (BDMA).[8] 

 

VII. ADVANTAGES OF 5G TECHNOLOGY 

 

 High resolution and bi-directional large 

bandwidth shaping. 

 Technology to gather all networks on one 

platform. 

 More effective and efficient. 

 Technology to facilitate subscriber supervision 

tools for quick action. 

 Most likely, will provide huge broadcasting data 

(in Gigabit), which will support more than 

60,000 connections. 

 Easily manageable with the previous 

generations. 

 Technological sound to support heterogeneous 

services (including private networks). 

 Possible to provide uniform, uninterrupted, and 

consistent connectivity across the world. 

 

VIII. APPLICATIONS OF 5G TECHNOLOGY 

 

5G technology applications are set to evolve in a 

multiplatform environment. 4G applications will be 

available across various wireless technologies like 



© December 2019 | IJIRT | Volume 6 Issue 7 | ISSN: 2349-6002 

IJIRT 148875 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 142 

 

LTE, Wi-Fi, etc. and also in devices like cell phones, 

laptop readers, digital cameras, printers and so on. 4G 

applications are very likely to be extended and 

improved versions of the existing 3G services, but it 

is still unclear what the capacity of 4G will hold for 

the mobile world. Some of the applications of 5G 

networks are [9-12]:  

 Education: For people who are interested in 

lifelong education, 4G provides a good 

opportunity. People anywhere in the world can 

continue their education through online in a cost-

effective manner.  

 Crisis management: Natural disasters can cause a 

breakdown in communication systems. In 

today’s world, it might take days or weeks to 

restore the system. But in 4G it is expected to 

restore such crisis issues in a few hours.  

 Virtual Presence: This means that 5G provides 

user services at all times, even if the user is off-

site. Virtual navigation: 4G provides users with 

virtual navigation through which a user can 

access a database of the streets, buildings, etc. of 

large cities. This requires high-speed data 

transmission.  

 Security: This layer also branches across all the 

layers of the 5G network architecture which 

perform the function of authentication, 

authorization, encryption, establishment, and 

implementation of service policy agreement 

between the various vendors.  

 Tele-Medicine: 5G will support remote health 

monitoring of patients. A user needs not to go to 

the hospital instead a user can get 

videoconference assistance for a doctor at any 

time and anywhere.  

 Artificial Intelligence: More applications 

combined with artificial intelligent (AI) as 

human life will be surrounded by artificial 

sensors which could be communicating with 

mobile phones.  

 Traveling: Introducing the launch of new mobile 

phone apps; the use of Bluetooth & NFC 

technology integrated smartphones in the 

passenger travel process. Technology is likely to 

play a role in re-ordering these phases over the 

next decade, allowing, for example, people to 

experience a destination virtually before transit, 

or to seek inspiration and share information live, 

while they are traveling and experiencing a 

place. 

 

IX. THREATS OF 5G IMPLEMENTATION 

 

The following threats are expected from the 

application implementation of the 5G network as a 

future system. 

 Since all the network operators and service 

providers would share a common core network 

infrastructure, compromise of a single operator 

will lead to the collapse of the entire network 

infrastructure, if not carefully guide against.  

 Third-parties can masquerade as legitimate users 

resulting in the theft of service and billing frauds 

can easily arise.  

 Since 5G is a secure IP based solution it will be 

vulnerable to all the security threats as the 

current Internet world.  

 On the lines of email-spam, the Spam over 

Internet telephony (SPIT), the new spam over 

VoIP may become serious and become serious 

threats.  

 Spooling attacks can lead to misdirected 

communication and internet banking related to 

fraud.  

 Eavesdropping and interception of private 

communications.  

 Phishing attacks, stealing bank account details 

and other secured information, are more likely. 

 

X. CONCLUSION 

 

Mobiles have become a very essential part of our 

everyday life. Their current development is the 

outcome of various generations. In this paper, we 

review the introduction to 5G technologies, Key 

concepts of 5G, and the advantage of 5G technology, 

applications, and wireless network architecture for 

5G wireless technologies. The new coming 

5Gtechnology is available in the market at affordable 

rates, a high peak future, and much reliability than its 

preceding technologies. Fifth-generation technologies 

offer tremendous data capabilities and unrestricted 

call volumes and infinite data broadcast together 

within the latest mobile operating system. The fifth-

generation should make an important difference and 

add more services and benefits to the world over 4G. 
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The fifth-generation should be more intelligent 

technology that interconnects the entire world 

without limits. This generation is expected to be 

released around 2020. The world of universal, 

uninterrupted access to information, entertainment 

and communication will open a new dimension to our 

lives and change our lifestyle significantly. 
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