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ABSTRACT 

Telecommunication providers have been working tirelessly to improve the services they offer since the invention of 

mobile phones. The progress is done by the providers to increase their reach, attract more people and make the services 

better. First-generation (1G) was the first network to be established but faced with coverage and was only limited to 

voice calls. To address these problems, the telecommunications investors have created second-generation (2G), third-

generation (3G), fourth-generation (4G) and fifth-generation (5G) mobile networks. The new mobile networks usually 

come with new features such as better speeds and services. The paper explores the development of 5G mobile network 

and what it means to different industries. The research problem discussed in the paper is intended to establish whether 

the cost of 5G development is manageable and viable. Additionally, the research objectives will investigate what it takes 

to develop 5G from 4G, the elements and the current state of implementation in different economies in the world. After 

its implementation, the 5G mobile network will help solve speed problems and enhance user experience with its high 

speed. The significant technologies for the latest mobile network involve cloud computing, software-defined networking 

(SDN) and Internet of things (IoT). IoT puts together SDN and cloud-based services to improve services for the users. 

The paper comprehensively discusses 5G in the introduction, literature review, methodology and analysis.  
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1. INTRODUCTION 

In the past two decades, mobile communication has 

made advancements to better its wireless networks. The 

advancements have been boosted by the growing 

demand for better services in industrial and human 

spheres. 5G development is influenced by the challenges 

and problems that have hindered the performance of 4G, 

3G, 2G and long term evolution (LTE) networks. Every 

generation was developed to come with a particular level 

of performance such as better capacity and speed. To be 

referred to as “G network” meant that that the network 

design had specific features that supported different 

technologies [1]. Before the creation of 3G and 4G, 

countries and organizations implemented their standards 

to boost performance. After 3G and 4G, firms and 

nations built their networks to the same levels 

irrespective of the company or country. The 

improvements enabled devices to be used in many 

countries without making significant changes[2]. The 

major advantage of this is that the telecommunication 

providers enjoyed economies of large scale to provide 

services to the users. Though 4G network was relatively 

reliable, some companies and countries obtained Long-

Term Evolution (LTE) boosting features to get better 

capacity and faster speeds.  

To make the new developments, 5G depends on the 

preceding mobile networks to increase networks speeds 

and improve the user experience for the users[3]. 

Telecommunication providers note that 5G has achieved 

great developments in communication involving data. 

5G will provide better security, wide coverage and 

energy conservation compared to the networks that have 

been in use before. Countries that already have the 5G 

services are enjoying better services compared to those 

that are still using the previous mobile networks before 

5G.  

The research objectives are to establish if the world 

is ready for the 5G mobile network, to know how 

technologies such as cloud computing, Internet of things 

(IoT) and software-defined networking (SDN) help in 

the development of 5G and to find out what it takes to 

develop 5G mobile network as well as its deployment.  
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2. ANALYSIS 

Secondary sources show that many sectors have 

digitized their services and the development of the 5G 

network has brought a new experience. The health, 

education, industrial and technological sectors greatly 

depend on the mobile networks to reach different 

stakeholders. New mobile network will ensure that the 

services being offered in the sectors are digitized and the 

user experience is improved. The sectors need the 5G 

network to market their products and services through 

their social media platforms through posts[4]. Reaching 

their prospective customers also depend on the 5G 

network as there have been complains that the networks 

are slow. Countries that have already adopted the 5G 

network have their citizens ahead of the rest of the world 

enjoying better data speeds and coverage.  

Interviews with many stakeholders indicated that 5G 

network has introduced additional features and 

infrastructure to enable its use. The technologies include 

Application Programming Interface (API), Software 

Defined Network (SDN) and Network Function 

Virtualization (NFV) to help in the network’s 

commercialization. 5G is the future of business 

growth[5]. Countries that have already adopted the new 

mobile network are witnessing better speeds when 

streaming online and larger capacity supporting high 

definitions. Through industrial development, agriculture 

systems, information technology, and advanced 

communication, the new network is expected to boost 

services in interconnected devices. 5G will support the 

growing need for advanced technology in different 

companies.  

2.1 Key Modules in Analysis 

Developing the 5G mobile network modules is 

expensive and requires a lot of money to establish. The 

demand module and graphical interface module require 

resources to study and set up so that the 5G deployment 

can run smoothly.   

 
Figure 1: Key Modules of 5G networks 

Telecommunication providers noted that technology 

enthusiasts are talking about 5G mobile networks and it 

is only a matter of time before consumers start adopting 

it irrespective of the cost. The major challenge with its 

adoption right now is the high cost that comes with it. 

High cost of acquiring the latest mobile network has seen 

only the major world economies adopting it. Developing 

countries will wait a bit longer to fully enjoy the 

services[6]. The threat facing the new mobile network is 

threatened by cyberattacks but new factors like IoT, 

private network and virtual 5G can bring more 

challenges. If users are unwilling to accept the challenges, 

they will most likely be victimized by hacking of their 

devices, software, and interconnected systems. The 

virtual features give cybercrime perpetrators new points 

of entry to stage the attacks through the increased number 

of connected gadgets.     

Interviews revealed that availing the high speed that 

comes with 5G requires a wide geographic coverage 

known as spectrum. To get the spectrum, each country 

has to follow their laws and regulations regarding 

technology to allocate and use it[7]. That means that 

different regions will get the 5G connection at different 

times when they have made necessary preparations 

working with different costs depending on how well their 

regions are prepared for the deployment.   
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The development will help companies to get closer to 

their suppliers, customers and other stakeholders to 

receive more information. Preceding network 

generations have always come with greater speeds gut 

the 5G will push this further. It is predicted that the speed 

of 5G mobile network can go up to 10GB/S which is 

close to 100 times the speed of 4G network. A speed like 

that will avail the best experience for consumers as 

downloading contents that took hours to download will 

only take a minute.   

Fifth-generation (5G) mobile networks use new 

enhanced methods and technologies to avail improved 

services by bettering capacity and speeds. The 

development of 5G started to help consumers bridge the 

demand and create new services[8]. 5G is designed to 

help in different fields like the industrial revolution and 

mobile communication. Sectors that are greatly 

benefitting from 5G development are medical, 

management and security[9]. 3G and 4G networks 

cannot support and meet user demands of higher speeds 

at a time when the user wants to perform complicated 

tasks. During the performance of complicated tasks, 

unstable mobile connections triggered the development 

of 5G to solve the loss of service and delays.  

Though still in the early stages of operation, the 

services of 5G mobile networks are being enjoyed by 68 

nations around the globe. The commercial deployment 

has begun and by April 2021, thousands of selected 

industry software and applications were using them. 

When the year ends, millions of users will be enjoying 

the services through their mobile phones. Other networks 

previously used will be slowly phased out when the 

world completely decides to go for better networks. 

Different from the earlier networks, 5G is seen as the 

basis of industrial digital change. The globe’s big 

economies have asked 5G to be part of their long-term 

industrial advancements. The European Union has 

proposed a digital plan, 2030 Digital Compass plan, to 

help in the commercial process for different sectors that 

would need the new mobile network. South Korea is the 

first country that deployed 5G and is working on 5G+ to 

ensure that they get the best experience from the new 

technology[10]. Japan is also working on Beyond 5G 

(B5G) to ensure that its citizens get the past from the 

advanced mobile network that has not reached some 

countries. China has set a goal of having 5G+ network as 

the main mobile network used in its industries. 

Telecommunication companies started creating 5G 

networks in 2018. Since that time, the commercialization 

of the latest network is expanding around the globe. 

Players in different sectors agree that the new mobile 

network will make their work easier and solve different 

problems that have been seen with the previous networks. 

Big economies in the world need 5G to help their 

advancements in industrial growth. The development of 

5G network will help different industries in making 

major steps in communication. 

2.2 Comparison of the most basic features of 4G 

and 5G 

2.2.1 5G network 

5G is a fifth generation mobile network that was 

launched in 2019. 5G doesn’t have a specific owner but 

Qualcomm has played a major role in establishing the 

build-up technology to the network. 5G devices are 

connected to the internet and telephone network by radio 

waves through a local antenna in the cell. They have a 

greater band width than 4G network thus making it have 

higher downloading speeds of 10GBPS5G is 100 times 

faster than 4G network. 5G network ranges from 50mbps 

to 1gbps. It has the air latency (the delay between sending 

and receiving information) of 8-12 milliseconds and it’s 

higher during handovers from 50-500 milliseconds 

depending on the type of handover but is still lower than 

for 4G. In order to reduce error rate to a minimal it uses 

adaptive modulation and coding scheme (mcs) thereby 

reducing the speed 5G network does support most 

devices except for the advanced ones i.e. Samsung s21+ 

and iPhone 12 and above.  

2.2.2 4G network  

4G is the 4th generation network of mobile 

technology. Its user terminal was manufactured by 

Samsung and was launched on December 14th 2009 by 

two Scandinavian capitals that is Stockholm (Ericsson 

and NOKIA Siemens network systems) and Oslo (a 

Huawei system). The network was founded by Telia 

Company AB.4G network has a downloading speed of 

14-100mbps. Its uploading speed is up to 8mbps. It uses 

several frequency bands widths i.e. Frequency Division 

Duplexing (FDD) Time Division Duplexing (TDD) etc. 

4G network has low latency which is important in online 

conferences and online gaming. It allows users to browse 

the web and stream HD videos on mobile devices this 

makes the phones to be like laptops or desktop.  

Table 1. Comparsion between 5G and 4G technologies 

Technology  5G Technology 4G Technology 

Technology Involves IP and uninterrupted 

combination of broadband, 

Includes IP and uninterrupted 

amalgamation of broadband: WLAN, 

WAN/LAN and PAN 
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WAN/LAN/WLAN 22/PAN and other 5G 

deployment tools 

Data bandwidth 1Gbps and more 2Mbps to 1Gbps 

Multiple access BDMA and CDMA CDMA 

Frequency band 3-300GHz 2-8GHz

Hand off Horizontal and vertical Vertical and horizontal 

Service HD streaming, dynamic information 

access, efficient global roaming 

Dynamic information access, HD 

streaming, wearable devices 

Start from 2015 2010 

Classification Packet data, all IP, Digital broadband Digital broadband and packet data 

Principles BDMA and CDMA Network-LMPS, OFMDA, CDMA 

Core Network Flatter IP network and 5G NI All IP network 

These are the most important features for 5G and 4G 

mobile networks. Without them, the networks would not 

work properly. Acquiring and installing these features 

come at a cost and can be expensive.  

3. CONCLUSION

The development of 5G has been driven by users’ and 

company needs. 5G avails better services and is created 

after 1G, 2G, 3G and 4G. Technologies used to develop 

5G depend on the technologies that were used to create 

other inferior mobile networks. The distribution of 5G 

technologies is just starting and countries around the 

globe want to be among the first nations to market 5G 

technologies and capture the largest market. Distribution 

of 5G is approximated to be at its peak by 2035 when 

different countries and companies will have adopted the 

new technology in their dealings. The shortcomings of 

the research are that it fails to reveal the exact cost of 5G 

mobile network deployment and how countries can 

acquire different spectrums. Future research should focus 

on determining the exact cost of 5G development that can 

be used by different stakeholders as a guideline.  
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