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Abstract— This paper discusses 5G wireless networks and their upcoming challenges, such as increasing network capacity to support 

a large number of devices running applications that require high data rates and always-on connectivity; and supporting emerging 

wireless network business models that necessitate more open networks. New difficulties demand new solutions, such as revised plans for 

future 5G wireless network location, management, and operation that are equivalent to current wireless networks. One of the main goals 

of future 5G wireless networks is to integrate cloud reserves and wireless/wired network assets from various infrastructure vendors 

and/or operators to create service-customized networks for a variety of applications. 

 

Index Terms— Orthogonal Frequency Division Multiplexing (OFDM),millimetre, telecommunication, Broadband. 

 

I. INTRODUCTION 

The fifth generation of mobile technology is referred to as 

"5G." Beyond the coming 4G standards, 5G represents the 

next critical stage in mobile telecommunication ethics. 

Among other things,5G technology is helping to improve 

product manufacturing,documentation, and electronic 

communications. As the customer acquires a greater 

understanding of mobile phone technology, he or she will 

seek for a package that includes all of the advanced functions 

that a cell phone can offer. As a result, the search for new 

technology has always been the primary motivation for the 

top cell phone conglomerates to out-innovate their 

competitors. A 5G-based telecommunications network's 

purpose would be to perfectly address the concerns that 4G 

technology would cause once it became widely deployed. 

There is no organisation or individual that claims 5G; 

nonetheless, there are a number of organisations in the 

diverse environment that are contributing to the revitalization 

of 5G. Qualcomm has had a big hand in launching a slew of 

fundamental innovations that are propelling the industry 

forward and forming 5G, the next big thing. South Korea is 

the country that demonstrated the first 5G companies, and the 

country is projected to maintain its lead in terms of 

innovation adoption. By 2025, about 60% of South Korean 

diverse commitments are expected to be for 5G enterprises. 

[1] According to another analysis, Huawei Technology Co. 

has the most copyrights in the coming age of 5G innovation, 

ensuring that the Chinese company would be reimbursed 

despite the Trump administration's efforts to remove it from 

the production network.  

In OFDM systems, a wide area of coverage is achieved 

through the use of millimeter waves (10 mm to 1 mm), which 

have a recurrence range of 30GHz to 300GHz and have data 

transmission rates of up to 20 Mbps over distances as long as 

2 km (OFDM).The most active answer to the increased 

demand for remote Internet connectivity is the millimetre 

wave spectrum. These configurations are suitable for 

WWWWW (Wireless World Wide Web) applications.  

II. PROBLEM STATEMENT  

5G is currently transforming and improving its diverse 

networks. With increasing velocities and minimal idleness, 

nearly all organisations and firms are now in a position to 

digitise applications and administrations they couldn't have 

imagined not long ago. Billions of devices and IoT (internet 

of things) are connected with 5G networks, enabling use 

cases such as bright cities, AR/VR on mobile networks, 

remote treatment, and much more. The possibilities are 

practically endless. Regardless, the enormous potential and 

nearly endless availability create a slew of security issues. 

Security capabilities are a critical component of your 5G 

readiness. The diverse tactics, hazards, and intensification of 

5G networks are the focus of this research article. 

III. ANALYSIS 

We used to have to wait hours to download a movie or 

some files larger than 1 GB, but with the 4G network, it takes 

a fraction of the time it did with earlier networks. With the 5G 

network, download speeds have increased even further, 

allowing us to download data in record time. The big question 
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is: what technology is driving this evolution? 

A. EVOLUTION OF 5G  

The first generation network, sometimes known as 1G, 

was introduced in 1979 and gained popularity in the United 

States in 1983. It was the first time an AMPS (Advanced 

Mobile Phone System) used frequencies in the 800 MHz 

range. Its predecessor, the 2G network, was established in 

1991, bringing with it a foray into the 1.9 GHz band and 

features like SMS (short message service), MMS (interactive 

media messages), and voice messaging. [2] This increase in 

transmission capacity signalled a significant shift in cell 

phone capabilities. The wider the recurrence range, the more 

information is ready to transfer, and it's a hint that the ages 

are being defined. Verizon introduced 3G in Japan and the 

United States in 2001 and 2002, respectively, with a 

frequency range expansion from 1.9 to 2.1 GHz and MIMO 

(Multiple-input Multiple-Output) as a key breakthrough that 

helped increase capacity and break device restrictions. Faster 

data transfer rates enabled now-standard capabilities like 

GPS and Web browsing, and 3G could theoretically reach 

speeds of 40 Mbps. 

 

Fig. 1 EVOLUTION OF 5G NETWORKS 

4G was first commercially available in 2009, with 

frequencies of 600 MHz, 700 MHz, 1.7 GHz, 2.1 GHz, and 

2.5 GHz. With 4G network rates topping 400 Mbps, 

high-definition video gaming, video streaming, and video 

conferencing could all be conceivable. Most firms now 

employ 4G LTE, which has further reduced dormancy and 

increased proficiency. (LTE, by the way, isn't an innovation; 

it stands for Long Term Evolution, which means the path to 

4G.) Under ideal conditions, a 5G network based on 

millimetre waves spectrum might provide a  

high range of 20 Gbps with a minimum range of 4 Gbps in 

the near future. This upgrade to a 5 G network would allow 

for improved development in remote areas and low-latency 

communication in distant locations. 

B. IS IT FAST ENOUGH?  

In order to meet IMT-2020 requirements, 5G is expected to 

deliver maximum data rates of up to 20 Gbps. The 

Qualcomm® SnapdragonTM X65, Qualcomm Technologies' 

leading 5G configuration, is designed to provide downlink 

maximum information rates of up to 10 Gbps. However, 5G 

is considerably more than just how fast it is. Aside from 

increased peak information speeds, 5G is anticipated to 

expand organisation limits by delving into new frequencies 

such as millimetre Wave. 

5G may also deliver significantly less inertia for faster 

response times and a more consistent client experience, 

ensuring that information rates remain consistently high – 

even when clients are moving close. Furthermore, the new 

5G NR portable network is supported by a Gigabit LTE 

inclusion network, which may provide omnipresent 

Gigabit-class availability. 

According to studies and research, 5G networks can be 

speedier since they employ more limited frequencies 

(millimetre waves between 30GHz and 300GHz).This 

high-band 5G range handles the expense of the expected 

increase in speed, as well as limit, low idleness, and quality. 

[3] However, 5G download speeds may vary significantly per 

region. According to Prosperity Magazine's February 2020 

issue, standard 5G speed journeys completed in Q3/Q4 2019 

region from: 

TABLE I . 5G SPEEDS for TERRITORIES 

S.No Territory 5G speed (in Mbps) 

1 Las Vegas. 220 

2 New York 350 

3 Los Angeles 380 

4 Dallas 450 

5 Chicago 550 

6 Minneapolis 950 

S.No  Territory  5G speed (in Mbps)  

1  Las Vegas.  220  

2  New York  350  

3  Los Angeles  380  

4  Dallas  450  

5  Chicago  550  

6  Minneapolis  950  

C. NETWORK NECESSITY  

With clients demanding faster data speeds and traffic 

quantities predicted to increase by hundreds, a distinctive 

purpose for 5G firms is to assist with the appreciation of 

adaptable information utilisation. 5G networks should almost 
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probably deliver reference point data speeds of 100 Mbit/s 

and peak rates of up to 10 Gbit/s. Not only will it be necessary 

to adjust to the total volume of traffic, but the reflection of 

traffic in specific places, such as corporate zones and worker 

centres, will necessitate new techniques. [4] With remote 

advances previously looming as far as possible for bits/Hz on 

individual radio links, the centre should focus on adding 

more base stations in a specific region to achieve outstanding 

bits/Hz/km2 increases. 

The following are the requirements: 

• 1-10Gbps connections to field end points (i.e. not the 

theoretical limit) 

• Round trip latency of less than 1 millisecond from end to 

end. 

• 1000x bandwidth per square metre 

• Number of connected devices: 10-100x 

• Availability perception of 99.999 percent 

• A 90% reduction in network energy consumption as a 

result of the perception of complete coverage 

• Low-power, machine-type gadgets can have a battery 

life of up to ten years. 

IV. IMPACT OF 5G NETWORK  

Digging in deeper, there are lots of impacts of 5G network. 

Some of them being positive, some being negative and some 

being economical.   

A. POSITIVE IMPACTS  

 ● Bi-directional big bandwidth shaping with high 

determination. 

● Wrinkling technology for all networks on one platform.  

● Activated and effective.  

● Technology to streamline subscriber management tools 

for swift action. 

● Most likely, will give a large amount of broadcasting 

data (in Gigabit), supporting over 60,000 connections. 

● With past generations, it was simple to manage.  

● Technological soundness to support a diverse service 

area (including private network). 

● It is possible to have global connectivity that is 

consistent, uninterrupted, and infallible. 

B.  NEGATIVE IMPACTS  

● Decentralized protection.  

● More bandwidth will put present security monitoring 

under strain. 

● Technology is in the early stages of development, and 

research into its possibilities is ongoing. 

● There is no early encryption in the connection process. 

● Chance for cyber attacks   

● Many older gadgets will be unable to support 5G, 

necessitating the purchase of a new, more expensive 

equipment. 

● Infrastructure construction is costly. 

C.  ECONOMICAL IMPACTS  

According to current studies and research conducted by 

Qualcomm, a semiconductor business, 5G's complete 

monetary influence will most likely be recognised around the 

world by 2035, enabling a wide range of enterprises and 

perhaps empowering up to $13.1 trillion in labour and 

products. This influence is far more pronounced than in 

previous organisational eras. The new 5G [5] organization's 

development requirements are expanding beyond traditional 

portable systems administration players to include ventures 

such as the automobile industry. 

According to the study, the 5G value chain (which includes 

OEMs, administrators, content creators, application 

engineers, and clients) may support 22.8 million 

employment, or more than one job per Beijing resident. [6] 

There are also some other applications that will be 

categorised in the near future. The whole economic impact of 

5G will be known at some point in the future. 

V. CONCLUSION 

To summarise, 5G represents the fifth generation of mobile 

innovation.5G versatile innovation has adjusted the resources 

to utilize PDAs inside extremely high data transfer capacity. 

Clients never experienced consistently before such a high 

worth innovation. These days portable clients have a lot of 

attention to the mobile phones (versatile) innovation. The 5G 

advancements incorporate every one of the kinds of inventive 

designs which makes 5G versatile innovation most 

impressive and in a gigantic interest in the not so distant 

future. A client can likewise get their 5G innovation PDA 

with their Laptop to get broadband web access.[7] 5G 

innovation with camera, MP3, video play-entertainer, huge 



      ISSN (Online) 2394-2320 

International Journal of Engineering Research in Computer Science and Engineering  

(IJERCSE) 

Vol 9, Issue 10, October 2022 

 

19 
 

telephone memory, sound player and substantially more you 

won't ever envision. For kids bewildering fun Bluetooth 

innovation and Piconets has become in the market. 

Bewildering delight for kids Piconets and Bluetooth 

innovation have entered the market.  
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