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ABSTRACT :

The advent of 5G technology has ignited a paradigm shift in communication infrastructure, promising unprecedented speed, reliability, and connectivity. This
dissertation explores the transformative potential of 5G technology in revolutionizing communication landscapes. A methodical survey-based approach
investigates stakeholders' perceptions of current users and utilization patterns regarding 5G technology.

The methodology employed in this study involved administering structured surveys to a diverse sample population to understand the current knowledge of the
technology.

By capturing insights across multiple demographics and sectors, this research endeavours to offer a comprehensive understanding of the anticipated impact of 5G
on communication network.

Introduction :

The rapid evolution of communication technologies has redefined how individuals, businesses, and societies interact, communicate, and operate.
Among these transformative technologies, the advent of fifth-generation (5G) wireless technology is a pivotal milestone, promising unparalleled
advancements in communication networks. Communication involves a broad spectrum, including human-to-human communication, human-to-machine
communication, and communication between machines.

Previous generations of wireless technology, including 4G, encountered challenges such as limited bandwidth capacity, higher latency, inadequate
support for massive Internet of Things (IoT) deployments, and scalability issues. Additionally, issues related to spectrum efficiency, network
congestion, and coverage gaps were common concerns. These challenges constrained the capabilities of communication networks, hindering the
seamless delivery of high-speed, reliable connectivity required for emerging applications and services.

5G technology offers enhanced data rates, reduced latency, tremendous device connectivity, and unprecedented reliability compared with its
predecessors. The deployment of 5G technology began in the USA in 2018, but it gained momentum in 2019 when several EU countries started
offering a limited 5G service in their cities. This trend continued throughout 2020, and by the end of the year, there were commercial 5G launches in all
EU countries except for four.

5G was first launched in India in October 2022, and by the end of 2023, 5G penetration is expected to have reached 11%. By 2028, over 50% of mobile
users are also expected to be on 5G.

With increasing connectivity and the world's reliance on unifying communication, the potential of 5G to revolutionise communication networks is a
subject of considerable interest and scrutiny.

This dissertation explores the multifaceted aspects of 5G technology and its potential to transform communication networks. It aims to provide a
comprehensive assessment by examining the technical capabilities, economic significance, and societal impacts associated with the adoption and
deployment of 5G networks

Literature Review
Communication challenges with 4G

Despite the widespread availability of 4G networks in many regions, areas with poor coverage or dead zones can still exist. This can lead to dropped
calls, slow data speeds, or difficulty establishing connections.

Network congestion occurs as more users connect to the 4G network, especially during peak hours or crowded events. It results in decreased data
speeds, increased latency, and difficulty accessing network resources.

Various forms of interference, such as electromagnetic interference, signal blockage from buildings or natural obstructions, can degrade the quality of
the communication link in a 4G network. This interference can lead to packet loss, reduced signal strength, and lower data throughput.
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Handover, or transferring mobile connection from one base station to another, can result in dropped calls or interrupted data sessions if not correctly
managed. This is especially true when the handover between different types of base stations (e.g., from LTE to Wi-Fi or vice versa) is not seamless.
Inconsistent Quality of Service (QoS) issues can affect the user experience on a 4G network. Factors such as prioritisation of certain types of traffic,
network policies, and resource allocation can impact the quality of voice calls, video streaming, and other data services.

4G networks are susceptible to security threats, including eavesdropping, data interception, and identity theft. Encryption and authentication
mechanisms mitigate these risks, but vulnerabilities still exist, especially in older implementations or in cases of compromised network elements.
Compatibility issues may arise when devices from different manufacturers or operating in different frequency bands attempt to connect to a 4G
network. Additionally, roaming between different networks, especially across international borders, can lead to service disruptions or increased user
costs.

The increased data speeds and capabilities of 4G networks can lead to faster battery drain on mobile devices, particularly during activities like video
streaming or online gaming. This can result in shorter battery life and the need for more frequent recharging.

Working of 5G

5G technology is based on New Radio (NR) technology, which uses advanced techniques like Filtered Orthogonal Frequency Division Multiplexing
(FOFDM) and Multiple Input Multiple Output (MIMO) to transmit and receive data more efficiently (Sahrab & Yaseen, 2021). OFDM divides the radio
spectrum into smaller subcarriers, resulting in better spectrum utilisation and improved reliability in environments with interference. On the other hand,
MIMO employs multiple antennas at the transmitter and receiver to increase data throughput and improve signal coverage.

5G operates on millimetre wave (mmWave) and sub-6 GHz frequency bands. While mmWave frequencies offer incredibly high data rates, their range
is limited, and they are susceptible to attenuation by hindrances. On the contrary, sub-6 GHz frequencies provide broader coverage and better
penetration through obstacles but have lower data rates when compared to mmWave. 5G networks combine these frequency bands to balance coverage
and capacity requirements.

In traditional networks, each function, like firewalling, routing, or switching, required specific hardware appliances. However, in a virtualised
environment, these functions are implemented as software applications that can run on standard hardware. Standard hardware consists of commonly
available hardware components such as servers and switches that are not specialised for any particular network function. Standard hardware benefits
operators from reduced costs and increased flexibility.

Cloud data centres are extensive facilities equipped with numerous servers and storage systems designed to provide various computing services over
the Internet. By deploying virtualised network functions within cloud data centres, operators can leverage the scalability and flexibility of cloud
computing infrastructure to deliver network services.

Video Conferencing Growth

One of the most significant changes anticipated with the advent of 5G is the exponential growth of the video conferencing market. With an estimated
11.8% predicted growth from 2023 to 2032 globally, this trend underscores the profound shift towards remote communication and collaboration. The
enhanced bandwidth and low latency offered by 5G networks facilitate seamless high-definition video conferencing experiences, empowering
businesses, and individuals to connect and collaborate regardless of geographical constraints.

Rural Connectivity

Furthermore, the democratisation of telecom services is expected to be accelerated by 5G, particularly in emerging markets such as India. With 56% of
telecom users projected to hail from rural India between 2023 and 2025, the expansive reach of 5G networks holds the promise of bridging the digital
divide. By extending high-speed connectivity to previously underserved regions, 5G has the potential to unleash a wave of socioeconomic
development, empowering communities with access to information, education, and opportunities.

OTT over Traditional

Acknowledging the disruptive impact of internet-based over-the-top (OTT) messaging and calling platforms on traditional cellular voice and messaging
services is crucial. With a reduction of over 70% since 2008, this shift underscores the changing dynamics of consumer communication preferences.
The reduction is expected to get steeper as the communication network continues to improve. The increase in OTT messaging and calling is arguably
because of the added safety of end-to-end encryption, which the traditional service fails to offer. 5G OTT platforms leverage the ubiquity of internet
connectivity to offer cost-effective and feature-rich communication solutions, posing challenges and opportunities for traditional telecom operators.

Impact of 5G on loT

Moreover, integrating 5G technology with the Internet of Things (loT) presents many possibilities for communication networks. From smart cities to
connected vehicles, 5G enables seamless data exchange between billions of devices, paving the way for unprecedented levels of automation, efficiency,
and innovation. The low latency and high reliability of 5G networks are instrumental in realising the full potential of 10T applications, ranging from
remote healthcare monitoring to industrial automation. The 2G - 3G loT are predicted to have a negative annual growth rate of around 20% up to 2029.
It is predicted that by the end of 2029, almost 60% of cellular IoT connections will be broadband 10T, with 4G being the primary mode of connection.
With the introduction of 5G in both old and new spectrums, the throughput data rates of this segment are expected to increase significantly.
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Economic Significance of 5G

The deployment of 5G networks promises to unlock many opportunities across various sectors, ranging from healthcare and transportation to
manufacturing and entertainment. With its ability to support ultra-reliable, low-latency communication (URLLC), 5G promises to enable innovative
applications such as autonomous vehicles, remote surgery, augmented reality, and the Internet of Things (loT). 5G technology is poised to catalyse the
expansion of smart cities, intelligent transportation systems, and seamless connectivity experiences.

However, alongside its transformative potential, deploying 5G networks also presents challenges and considerations that must be carefully addressed.
Concerns regarding cybersecurity, privacy, spectrum allocation, infrastructure investment, and the digital divide loom large, necessitating a holistic
approach to policy formulation and regulatory oversight. Moreover, the transition to 5G entails significant investments in network infrastructure and
technology upgrades, posing financial and logistical hurdles for operators and stakeholders.

Methodology

Survey questionnaire was created to collect data and compare the literature with the real scenario.
17 Questions included in the survey:

What is your age group?

Gender

Region

How do you describe your area of living?

Do you have access to 5G Technology?

What is your current level of understanding of 5G technology and its capabilities?
How often do you make Internet-based Voice Calls?

How often do you make Internet-based Video Calls?

How often do you take part in video conferencing?

How important do you think 5G technology will be in transforming communication networks compared to previous generations (4G, 3G, etc.)?
In what specific ways do you expect 5G to revolutionise communication networks?

How do you anticipate 5G technology will impact the industries heavily relying on communication networks, such as healthcare, transportation, and
manufacturing?

What do you see as the most significant benefits of 5G technology for consumers and businesses alike?

How do you think 5G technology will influence the development and adoption of emerging technologies such as 10T (Internet of Things), Al (Artificial
Intelligence), and AR/VR (Augmented Reality/Virtual Reality)?

Do you believe 5G technology will bridge the digital divide, providing better connectivity to underserved or rural areas?
Avre there any potential challenges or barriers you foresee in adopting and implementing 5G technology?

Overall, how optimistic are you about the transformative potential of 5G technology in communication networks?

Results

1. What is your age group?

.' 18-24 50
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. 25-34 81
® a4 35
. 45-54 24
0 s 9

® o 2

Fig 1:- Age Group

The data on age groups provides valuable insights into the potential of 5G technology, indicating a diverse range of interest and engagement across
different age demographics. Understanding these age dynamics is crucial for developing targeted strategies to promote adoption, address challenges,
and maximize the benefits of 5G technology for society as a whole.

1.  Gender
. Woman 97
. Man 104
. Non-binary 0

. Prefernottosay 0

[Man: 104 (52%

Fig 2:- Gender

The gender distribution data suggests a balanced interest in 5G technology across genders, highlighting opportunities for inclusive and gender-specific
strategies to promote adoption and address gender disparities in the tech sector. Continued research and efforts to ensure accessibility and inclusivity
will be crucial for realizing the full potential of 5G technology in a gender-diverse society.
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3. Region

. Africa 2
© asia 169

® Australia 2
® Europe 23
@ North America 5
@ south America 0

Fig 3:- Regions

The regional distribution data highlights the varying levels of 5G adoption and the importance of tailored strategies to promote equitable access and
maximize the benefits of 5G technology on a global scale. By addressing regional disparities and fostering collaboration, stakeholders can work
towards realizing the full potential of 5G as a transformative technology for societies worldwide.

How do you describe your area of living?

' Urban 149
' Suburban 34

' Rural 18
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Fig 4:- Areas of living

The data on respondents' descriptions of their areas of living underscores the importance of considering the diverse urban, suburban, and rural contexts
in shaping the deployment and utilization of 5G technology. By addressing the specific needs and challenges of each environment and fostering
collaboration across stakeholders, we can work towards building inclusive and resilient 5G ecosystems that benefit communities of all types.

5. Do you have access to 5G Technology?

P v 156

W o 45

Fig 5:- Access to 5G Technology

While the majority of respondents have access to 5G technology, there remain important access gaps that need to be addressed to ensure equitable
access and maximize the societal impact of 5G. By focusing on expanding coverage, addressing barriers to adoption, and promoting affordability and
digital literacy, we can work towards creating an inclusive and connected 5G ecosystem that benefits individuals and communities worldwide.

6. What is your current level of understanding of 5G technology and its capabilities?

L Very low 15
L Low 20

W Moderate 110

W igh 43

L Very high 13

Fig 6:- Understanding of 5G Technology
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The distribution of respondents' levels of understanding of 5G technology highlights the importance of education, awareness, and ongoing learning
initiatives in promoting broader adoption and utilization. By addressing knowledge gaps, leveraging expertise, and fostering a culture of continuous
learning, we can unlock the full potential of 5G technology to drive innovation, economic growth, and societal progress.

7. How often do you make Internet-based Voice Calls?

@ iy 119
W Weekly 47
L Monthly 9
L Seasonal 14
. Yearly 1
. Never 11

120

100

20

G0

AD

20

Fig 7:- Usage of Internet based calls

The frequency of internet-based voice calls reflects the increasing reliance on internet connectivity for communication, presenting opportunities for 5G
technology to further enhance and expand these services. By addressing barriers to adoption and continuously innovating to meet user needs,
stakeholders can leverage 5G technology to create more accessible, reliable, and inclusive communication ecosystems.

8. How often do you make Internet-based Video Calls?

L Daily 87
W Weekly 68
@ vonthly 20
@ seasonal 15
L Yearly 0

' Never 11
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Fig 8:- Usage of Internet based video calls

The frequency of internet-based video calls reflects the increasing reliance on video communication, presenting opportunities for 5G technology to
further enhance and expand these services. By addressing barriers to adoption and continuously innovating to meet user needs, stakeholders can
leverage 5G technology to create more accessible, reliable, and immersive video communication experiences

Discussion

5G networks offer significantly faster data transmission speeds than previous generations, leading to quicker decision-making by healthcare providers
and reduced patient wait times. Medical data such as patient records, diagnostic images like MRIs and CT scans, and real-time monitoring data can be
transmitted instantly.

Remote patient monitoring becomes more feasible and efficient with 5G. Wearable devices and sensors can continuously monitor vital signs and other
health parameters, transmitting real-time data to healthcare providers. This allows for early detection of health issues and enables timely interventions.
Additionally, high-definition video streaming enabled by 5G can enhance telemedicine consultations, facilitating remote diagnosis and treatment
without needing in-person visits.

The low latency and high bandwidth of 5G can support developing and implementing remote robotic surgeries. Surgeons can perform procedures from
distant locations with precision and minimal delay, expanding access to specialised care for patients in remote areas.

5G can improve the capabilities of virtual reality (VR) and augmented reality (AR) technologies in healthcare. These technologies can be utilised for
medical training, patient education, and therapeutic interventions. Surgeons can practice complex procedures in virtual environments before performing
them on actual patients, leading to better outcomes. Patients can also benefit from immersive VR experiences that help alleviate pain, reduce anxiety, or
aid rehabilitation.

5G networks can enhance data security and privacy through advanced encryption protocols and better network segmentation. This is crucial in
healthcare, where protecting sensitive patient information is paramount. With more robust security measures, healthcare organisations can confidently
leverage 5G technology for transmitting and storing patient data securely.

5G connectivity can benefit Internet of Things (10T) devices in healthcare. These devices can communicate more efficiently with each other and central
systems, enabling seamless coordination and automation of healthcare processes. For example, loT-enabled medication dispensers can automatically
reorder prescriptions when supplies are low, or smart implants can transmit real-time health data to healthcare providers.

Overall, the faster speeds, lower latency, and increased connectivity offered by 5G technology can transform various aspects of healthcare delivery,
leading to improved patient outcomes, enhanced efficiency, and greater accessibility to quality care.

Conclusion

In conclusion, the discussion highlights the transformative potential of 5G technology in revolutionizing healthcare delivery. By offering significantly
faster data transmission speeds, lower latency, and increased connectivity, 5G opens up a myriad of possibilities for improving patient care, enhancing
efficiency, and expanding access to quality healthcare services.

One of the key benefits of 5G is its ability to enable real-time transmission of medical data, including patient records, diagnostic images, and
monitoring data. This facilitates quicker decision-making by healthcare providers, reduces patient wait times, and allows for more efficient remote
patient monitoring. Wearable devices and sensors can continuously monitor vital signs, enabling early detection of health issues and timely
interventions.

Moreover, 5G's high-definition video streaming capabilities enhance telemedicine consultations, enabling remote diagnosis and treatment without the
need for in-person visits. The low latency and high bandwidth of 5G also support the development and implementation of remote robotic surgeries,
expanding access to specialized care for patients in remote areas.

In addition, 5G enhances the capabilities of virtual reality (VR) and augmented reality (AR) technologies in healthcare, enabling medical training,
patient education, and therapeutic interventions. Surgeons can practice complex procedures in virtual environments, leading to better outcomes, while
patients can benefit from immersive experiences that aid in pain management and rehabilitation.

Furthermore, 5G enhances data security and privacy through advanced encryption protocols and better network segmentation, addressing concerns
about protecting sensitive patient information. This ensures that healthcare organizations can confidently leverage 5G technology for transmitting and
storing patient data securely.

Lastly, 5G connectivity benefits Internet of Things (1oT) devices in healthcare, enabling seamless coordination and automation of healthcare processes.
loT-enabled devices can communicate more efficiently with each other and central systems, leading to improved efficiency and better patient outcomes.
Overall, the faster speeds, lower latency, and increased connectivity offered by 5G technology have the potential to transform various aspects of
healthcare delivery, ultimately leading to improved patient outcomes, enhanced efficiency, and greater accessibility to quality care for individuals
worldwide.
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