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The evolution of wireless communication from 1G to the forthcoming 6G era marks an 

extraordinary journey of technological advancement and innovation. This paper offers a 

comprehensive overview of the imminent 6G revolution, set to redefine the wireless landscape 

with unparalleled speed, connectivity, and transformative applications. The key drivers behind 

6G development, such as the increasing demand for high-speed data, ultra-low latency, and 

ubiquitous connectivity, are examined. Highlighted potential applications of 6G include 

immersive augmented reality, smart cities, and advanced healthcare, showcasing its potential to 

transform numerous aspects of society. In-depth discussions address challenges and 

opportunities related to spectrum utilization, energy efficiency, security, and privacy. The paper 

also explores foundational 6G technologies, such as terahertz frequencies and advanced antenna 

systems, underscoring the necessity for interdisciplinary collaboration among researchers, 

industry stakeholders, and policymakers. Additionally, it emphasizes the ethical and societal 

dimensions of 6G, advocating for digital inclusivity and equitable access to ensure the benefits 

of this technological leap are widely shared, promoting a holistic and responsible approach to its 

development. 

Keywords: 6G technology, High-speed data, Ultra-low latency, Ubiquitous connectivity, 

Potential applications, Augmented reality, Virtual reality 

 

INTRODUCTION 

The landscape of wireless communication has witnessed a staggering transformation through successive generations, 

from the advent of 1G to the widespread deployment of 5G technology[1]. Each iteration has brought forth remarkable 

capabilities, shaping the way we connect and communicate in an ever-evolving digital age. Now, as we stand on the 

precipice of the 6G era, we embark on a journey that promises to be nothing short of revolutionary[2]. 

The emergence of 6G represents a significant leap forward in the world of wireless technology, setting the stage for 

unprecedented speed, connectivity, and applications that were once the realm of science fiction. This paper serves as 

a comprehensive exploration of the exciting prospects and critical research avenues that will define the future of 

wireless communication[2], [3]. 

In this introductory section, we set the stage by highlighting the overarching themes and key elements that form the 

foundation of our examination. We will delve into the driving forces behind the development of 6G, the astounding 



303  
 
 

Ravi Gatti et al. / J INFORM SYSTEMS ENG, 10(1s) 

array of potential applications it holds, the challenges and opportunities it presents, and the essential technological 

underpinnings that will pave the way for its realization[4]. 

The journey to 6G is propelled by an insatiable demand for high-speed data, ultra-low latency, and seamless 

connectivity. As we immerse ourselves in an increasingly data-driven world, the need for networks that can effortlessly 

handle vast amounts of information becomes paramount. The relentless pursuit of faster, more reliable, and 

ubiquitous wireless connectivity has set the stage for the 6G revolution[5]. 

Beyond meeting our current communication needs, 6G technology opens the door to an astonishing array of 

applications. From immersive augmented and virtual reality experiences that blur the boundaries between the physical 

and digital realms to the realization of smart cities where every facet of urban life is optimized through intelligent 

connectivity. Moreover, 6G paves the way for transformative advancements in fields like telemedicine, remote surgery, 

and autonomous transportation systems, reshaping the fabric of our societies[6]. 

As we strive to harness the full potential of 6G, we must confront a host of challenges. These encompass efficient 

spectrum utilization, energy efficiency, and critical considerations regarding security and privacy. However, these 

challenges are accompanied by tremendous opportunities, driving innovation in fields as diverse as materials science, 

signal processing, and network architecture[7]. 

The realization of 6G hinges on ground breaking technological advancements. We will explore concepts such as 

terahertz frequency bands, advanced antenna technologies, and the development of intelligent networking 

infrastructure. These innovations form the bedrock upon which 6G's transformative capabilities are built[8]. 

The arrival of 6G represents a significant development in wireless technology, paving the door for previously 

unimaginable speeds, connections, and applications[9]. This article examines in depth the exciting prospects and 

critical research paths that will influence the future of wireless communication. 

 

RELATED WORK 

(The transition from 1G to 5G was marked by a succession of technological developments that transformed wireless 

communication. Each generation has introduced new capabilities and use cases, laying the groundwork for the 

introduction of 6G technology. In this part, we examine essential contributions from prior research as well as 

significant advances in the area[10]. 

The evolution of wireless communication is extensively documented, from first-

generation analog networks through fifth-generation high-speed data networks. 

According to research, each generation has a revolutionary influence on global connectivity, opening the path for dat

a-intensive applications and the Internet of Things (IoT). 

While 5G deployment continues, academic and commercial organizations have begun to investigate the emerging idea 

of 6G. It provides a vision of the future that goes beyond existing constraints[10], [11]. Terahertz frequencies are being 

investigated for 6G, which are substantially higher than the spectrum used in 5G. The promise for terahertz waves to 

provide unparalleled data speeds and coverage is enthralling experts all across the world. 

5G networks have received extensive study and development, putting them as a cornerstone of modern 

communications. The use of millimetre-wave frequencies, large Multiple-Input Multiple-Output (MIMO) technology, 

and network slicing have all contributed to extraordinary achievements. These advancements have enabled increased 

data speeds, decreased latency to unnoticeable levels, and enabled a wide range of applications ranging from driverless 

cars and IoT to augmented reality. Recent research has gone into great detail about the deployment and capabilities of 

5G networks. Among the notable developments are the utilization of millimetre-wave frequencies, massive MIMO 

technology, and network slicing to achieve faster data rates, lower latency, and support for a wide range of applications. 

While 6G is only in its conceptual stages, study into its possibilities has already begun. Terahertz frequencies and 

sophisticated antenna technology have been discussed by academics in order to attain unparalleled data rates and 

coverage[12]. Preliminary study has identified 6G technology's possible uses. This includes immersive augmented 

reality experiences, real-time telemedicine, self-driving cars, and the creation of smart cities with intelligent 

networking. 

 Terahertz communication and intelligent networking research is developing. Terahertz spectrum features, antenna 

design, and the development of self-organizing networks are all studied as they are crucial to 6G technology[12], [13]. 

Scholars have investigated the difficulties that 6G technology presents, including as spectrum allocation complications, 

energy efficiency considerations, and the necessity for comprehensive security and privacy methods. These studies 

also highlight the potential for innovation in these areas. 
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Researchers have begun to consider the ethical and societal implications of 6G technology. The significance of digital 

inclusiveness, equal access, and ethical issues in the development of wireless communication technology is becoming 

more widely recognized[13], [14]. 

The literature has emphasized the importance of multidisciplinary collaboration among scholars, industry 

stakeholders, and policymakers. According to studies, cross-sector collaboration is required to effectively promote the 

development and implementation of 6G technology[15]. 

Various nations and organizations throughout the world have begun attempts to design roadmaps and frameworks for 

6G development. Research sheds light on these projects and their goals[14]. 

Interdisciplinary collaboration among scholars, industry stakeholders, and policymakers is frequently emphasized. 

Cross-sector collaboration is critical for successfully navigating the complicated terrain of 6G development[14], [15]. 

Countries and organizations throughout the world have begun attempts to build roadmaps and frameworks for 6G 

development, reflecting the rising understanding of its importance. 

The transition to 6G presents a spectrum of challenges, from spectrum allocation complexities to concerns regarding 

energy efficiency and security[16], [17]. Researchers also emphasize the potential for innovation in addressing these 

challenges. Ethical and societal considerations are taking centre stage, with discussions on digital inclusivity, equitable 

access, and ethical frameworks becoming integral to the discourse.  

PROPOSED METHODOLOGY 

The technical foundations of 6G are expanding rapidly. Research on terahertz communication encompasses 

investigations into band characteristics, efficient antenna design, and the development of self-organizing networks 

that can autonomously adapt to dynamic environments. These elements are fundamental to unlocking the potential of 

6G technology. The literature hints at the transformative impact of 6G across various sectors, including healthcare, 

transportation, entertainment, and education. It promises to reshape industries, enhance quality of life, and open up 

new horizons for innovation[18]. 

In this section, overview of networking system and technology if discuss as show in below figure1: 

 
Fig 1: Communication network technology 

A. 1G (First Generation): 

1G, or the First Generation of wireless communication, represents the earliest phase of mobile telecommunication 

systems. It emerged in the late 1970s and lasted through the 1980s. Here's a brief explanation of its key characteristics: 

Analog Signal Transmission: 1G systems primarily relied on analog signal transmission. In these networks, voice 

signals were converted into analog waves, transmitted over the air, and received by mobile devices. This analog 

modulation allowed for the transmission of voice signals but was limited in terms of data capacity and signal quality. 

Voice-Centric: 1G technology's primary role was to facilitate voice communications. It was not intended for modern 

data services, internet access, or multimedia applications. Mobile phones on 1G networks were primarily voice-centric 

devices used to make and receive phone calls. 
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In summary, 1G was a watershed moment in the growth of wireless communication, bridging the gap between 

traditional landline telephone and mobile wireless communication. It was, however, primarily intended for voice 

communication, employed analog technology, had limited data capabilities, and lacked worldwide standards[19]. 

 

 

B.  2G (Second Generation): 

2G wireless communication technologies were established in the early 1990s, representing a significant advancement 

over 1G. The move from analog to digital communication technology was the main breakthrough that defined 2G. The 

following are the main characteristics and developments of 2G: 

Digital Voice Communication: The advent of digital voice communication was the most notable aspect of 2G. 

Instead of analog transmissions, 2G networks transmitted speech using digital encoding, resulting in substantially 

enhanced call quality and clarity. This digital speech technology greatly decreased background noise and interference, 

resulting in more dependable and pleasant discussions for consumers. 

Data Services: While voice calls continued to be the dominant service, 2G brought minimal data capabilities. Short 

text messages may be sent and received, giving rise to the popular Short Message Service (SMS). SMS soon became a 

popular mode of communication, outnumbering phone conversations in terms of message volume[20].  

Increased Capacity: When compared to 1G networks, 2G networks provided higher network capacity, allowing for 

more simultaneous users. This increase in capacity was made possible in part by improved spectrum management and 

the effective utilization of frequency bands. 

Global System for Mobile Communications (GSM): GSM, a standardized 2G technology, was critical in the 

worldwide deployment of digital wireless communication. It established a technological standard that enabled global 

device and network compatibility and interoperability. This was a huge improvement over 1G, which lacked worldwide 

standards. 

To summarize, 2G was a watershed moment in the advancement of wireless communication. It enabled text messaging 

through SMS, offered digital voice communication, and established the groundwork for the ultimate move to data-

centric services. The standardization of GSM technology also helped to the global development of mobile phones and 

networks, laying the groundwork for future advances in mobile technology. 

C. 3G (Third Generation): 

The development of 3G wireless communication technology in the early 2000s ushered in an era of data-centric 

services, ushering in a substantial revolution in mobile communication. Here's a more in-depth description of 3G: 

Data & Video Services: One of the distinguishing characteristics of 3G was its emphasis on data services. In 

contrast to the earlier 2G networks, which were largely focused on voice conversations and SMS, 3G networks were 

built to provide high-speed data transmission. This transition toward data services was a watershed moment, allowing 

people to utilize their mobile devices to access the internet, send and receive emails, and engage in other data-intensive 

activities[21]. 

Faster Data Transfer Rates: When compared to their 2G predecessors, 3G networks had much quicker data 

transmission rates. The employment of more powerful digital encoding techniques and the provision of broader 

frequency bands enabled this rise in data speed. As a result, customers noticed faster downloads and more fluid 

internet surfing, allowing them to browse content-rich websites and multimedia apps. 

Video Calls: Support for video calls was another ground-breaking feature of 3G. 3G networks possessed the 

bandwidth and power to concurrently transmit real-time video and audio, allowing users to make video conversations 

to one another. This technique foreshadowed the development of video conferencing and video calling apps used today. 

Global Standardization: 3G technologies such as UMTS (Universal Mobile Telecommunications System) and 

CDMA2000 were universally standardized, providing compatibility and interoperability across various devices and 

networks worldwide. 

Data Security: To safeguard data during transmission, 3G networks incorporated improved security measures 

such as better encryption algorithms. This became increasingly important as the volume of sensitive data sent through 

mobile networks rose. 
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In summary, 3G was a watershed moment in the history of wireless communication because it switched the 

emphasis from voice-centric to data-centric services. It facilitated faster data transfer rates, provided video calls and 

multimedia services, and helped shape the present mobile internet scene[22]. 

D. 4G (Fourth Generation): 

The introduction of 4G technology was a watershed moment in the history of mobile communication, focused on 

high-speed data transfer, network efficiency, and the support of data-intensive applications. The following is a 

thorough examination of 4G's important characteristics and advancements: 

LTE (Long-Term Evolution): The advent of LTE (Long-Term Evolution) technology was perhaps the most 

notable characteristic of 4G. LTE marked a significant advancement over previous network generations, providing 

significant improvements in data throughput and network capacity. This was accomplished through the use of 

sophisticated digital modulation techniques, optimal spectrum usage, and the implementation of efficient 

transmission protocols. These advancements have resulted in a considerably enhanced and more dependable data 

connectivity experience for mobile customers[23]. 

High-Speed Internet Access: 4G networks were designed to give mobile devices with high-speed internet 

access that typically rivals or even exceeds the speeds delivered by fixed-line broadband connections. This increase in 

data rates enabled users to do things like stream high-definition videos, participate in continuous video conferencing, 

instantly download big files, and use resource-intensive online apps with little delay[24]. 

Data-Intensive Applications: 4G networks' powerful data capabilities cleared the door for a slew of data-

intensive apps and services. Users may now enjoy activities such as smooth video streaming, online gaming, cloud-

based apps, and real-time navigation on their mobile devices. Because of the network's low latency and great 

throughput, many applications were not only practical but also pleasurable[9]. 

Enhanced Network Capacity: 4G networks provided enhanced network capacity, enabling for a greater number 

of concurrent users and devices to connect without significantly degrading performance. This scalability was critical 

in meeting the rising demand for mobile data services, particularly in densely populated cities. 

Global Adoption: Many nations and regions deployed 4G networks based on compatible standards such as LTE, 

resulting in significant worldwide use of 4G technology. This worldwide standards maintained device compatibility 

and network interoperability, allowing consumers to travel globally with seamless connectivity. 

Mobile Broadband Revolution: 4G played a critical part in the mobile broadband revolution, allowing 

customers to rely on smartphones and tablets as primary internet access devices. Furthermore, it aided the rapid 

growth of the Internet of Things (IoT) by providing network support for a diverse variety of linked devices, hence 

aiding to the proliferation of smart homes, wearable technology, and other IoT applications. 

In summary, 4G, powered by LTE technology, transformed mobile communication by allowing high-speed internet 

access, data-intensive apps, and increased network capacity. 

E. 5G (Fifth Generation): 

The introduction of 5G technology marks a watershed moment in wireless communication, highlighting 

unparalleled data rates, low latency, and the possibility for novel applications. The following sections dig into the main 

features that characterize 5G: 

mm Wave (Millimeter Wave): The integration of millimeter-wave frequencies, a band of spectrum between 30 

and 300 GHz, was one of the distinguishing elements of 5G. Due to technological limitations, this frequency region 

had historically been underused for mobile communication. However, 5G took use of the potential of millimeter Wave 

frequencies, resulting in many major advantages: 

Dramatic Increase in Data Speeds: The utilization of millimeter waves allowed 5G to provide data rates orders 

of magnitude faster than 4G. Users might enjoy download and upload rates in the gigabit-per-second (Gbps) level with 

millimeter Wave technology. This enabled unrivaled performance for applications such as ultra-high-definition video 

streaming, virtual reality (VR), and augmented reality (AR). 
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Reduced Latency: 5G dramatically reduced latency, or data transfer delay. Because of their small wavelengths, 

millimeter waves enabled for faster data propagation, resulting in latency reductions of milliseconds or even sub-

milliseconds. This reduced latency was critical for real-time applications like self-driving cars, remote surgery, and 

online gaming. 

Massive MIMO (Multiple-Input, Multiple-Output): Massive MIMO was another ground-breaking 5G 

breakthrough. Multiple antennas were used at both the transmitter and receiver ends of a communication link in this 

breakthrough. Massive MIMO provided numerous key benefits: 

Enhanced Network Capacity: Massive MIMO technique enabled the efficient use of available spectrum by 

allowing the simultaneous transmission of numerous data streams. As a result, network capacity increased 

significantly, allowing more people and devices to connect without sacrificing speed. 

In summary, 5G, powered by millimeter-wave frequencies and Massive MIMO technology, transformed wireless 

communication by providing unprecedented data rates, low latency, and network capacity. These breakthroughs paved 

the way for a wide range of new uses in areas ranging from entertainment and healthcare to transportation and 

manufacturing. 

F. 6G (Sixth Generation): 

6G is the anticipated sixth generation of wireless communication technology, expected to push the boundaries of 

connectivity and redefine the way we communicate and interact. Here are the key features of 6G: 

Terahertz (THz) Frequency Range: 6G is poised to operate in the terahertz frequency range, marking a 

significant advancement over its predecessor, 5G. Terahertz frequencies range from hundreds of gigahertz to several 

terahertz, offering vastly higher data rates and bandwidth compared to lower frequency bands. This enables 6G to 

deliver data speeds that are exponentially faster than 5G, potentially reaching terabits per second. With such high data 

rates, users can expect nearly instantaneous downloads, ultra-HD and 3D streaming, and support for emerging 

technologies that demand immense data throughput. 

Holographic Communication: One of the groundbreaking features of 6G is holographic communication. 

Holographic communication goes beyond conventional video calls by enabling the transmission and reception of 

holographic data. This technology creates immersive and realistic interactions that mimic in-person experiences. Key 

aspects of holographic communication include: 

• Augmented and Virtual Reality (AR/VR): Holographic technology in 6G will significantly enhance AR 

and VR experiences. Users can immerse themselves in virtual worlds or overlay digital elements onto their 

physical surroundings with an unprecedented level of realism. This has far-reaching implications for gaming, 

education, training, and remote collaboration. 

• Medical and Healthcare Applications: Holographic communication can have a profound impact on 

medical and healthcare applications. Surgeons could perform surgeries remotely with remarkable precision, 

and doctors could examine three-dimensional holographic representations of patients' conditions for more 

accurate diagnoses and treatment planning. 

• Entertainment and Education: In the entertainment industry, holographic concerts, theater 

performances, and interactive storytelling experiences can become the norm. In education, students can 

engage with holographic educational content, making learning more engaging and interactive. 

In summary, 6G is poised to revolutionize wireless communication with its operation in the terahertz frequency 

range, enabling unmatched data rates and supporting holographic communication for immersive, lifelike interactions. 

This technology promises to reshape various industries and open up new possibilities for connectivity, entertainment, 

healthcare, and education in ways we can only begin to imagine[18]. 

6G TECHNOLOGY ENABLERS 

Emerging technologies and concepts expected to underpin 6G represent a visionary leap forward in wireless 

communication. These technologies have the potential to revolutionize the way we connect, interact, and use wireless 

networks. Here's an overview of key enablers of 6G technology and their anticipated impact: 



308  
 
 

Ravi Gatti et al. / J INFORM SYSTEMS ENG, 10(1s) 

 

 Fig 2: Network communication technology 

1. Terahertz Communication: 

Overview: Terahertz (THz) communication makes use of electromagnetic waves with frequencies ranging from 

100 GHz to 10 THz. This frequency has an extremely large bandwidth, perhaps reaching terabits per second, allowing 

for unparalleled data speeds. 

Revolutionary Impact: Terahertz transmission in 6G is poised to provide scorching data rates, allowing large 

files to be downloaded in fractions of a second and ultra-high-definition material to be streamed flawlessly. This 

technology is critical for holographic communication and immersive experiences. 

2. AI-Driven Networks: 

Overview: 6G networks will reportedly employ artificial intelligence (AI) to optimize network resources, forecast 

and react to user behavior, and improve security. 

Revolutionary Impact: AI-powered networks will allow for proactive network management, reducing 

congestion and latency. In addition, AI will customize user experiences, forecast network abnormalities, and automate 

network operations, resulting in extremely efficient and dependable wireless communication[25]. 

3. Holographic Communication: 

Overview: Holographic communication refers to the transmission and reception of holographic data, enabling 

immersive and lifelike interactions between users. This technology includes holographic video calls and 

augmented/virtual reality applications. 

Revolutionary Impact: Holographic communication will redefine remote interactions, making it feel as if 

people are physically present in the same space during video calls. In AR/VR applications, users will experience more 

realistic and engaging virtual worlds, transforming industries like entertainment, education, healthcare, and remote 

work[26]. 

4. Quantum Communication: 

Overview: Quantum communication leverages the principles of quantum mechanics to secure data transmission. 

Quantum entanglement and quantum key distribution (QKD) enable secure, unbreakable communication channels. 

Revolutionary Impact: Quantum communication ensures ultra-secure wireless connections, protecting 

sensitive data from eavesdropping and cyber threats. It will be vital for sectors like government, finance, healthcare, 

and critical infrastructure. 
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5. Neuromorphic Computing: 

Overview: Neuromorphic computing draws inspiration from the human brain's structure and functioning. It 

involves the development of specialized hardware and algorithms for processing sensory data, enabling machine 

learning at the edge[27]. 

Revolutionary Impact: Neuromorphic computing in 6G will enable real-time, context-aware applications, such 

as autonomous vehicles, smart cities, and smart factories. Devices will have advanced perception capabilities and adapt 

to changing environments seamlessly[28][25]. 

6. Quantum Machine Learning: 

Overview: Quantum machine learning combines quantum computing with machine learning algorithms to solve 

complex problems efficiently, such as optimizing network resources and performing advanced data analytics. 

Revolutionary Impact: Quantum machine learning will enhance network optimization, enabling 6G networks 

to adapt dynamically to changing conditions and user demands. It will also accelerate AI training and data processing, 

benefiting various applications. 

In conclusion, 6G technology enablers represent a convergence of cutting-edge technologies, promising a future 

where wireless communication is characterized by terabit data speeds, ultra-low latency, secure quantum 

communication, lifelike holographic experiences, and AI-driven intelligence. These innovations have the potential to 

transform industries, enhance user experiences, and unlock new possibilities in areas ranging from healthcare and 

education to entertainment and the Internet of Things (IoT). 

RESULTS AND FINDINGS 

In this section 6G was still a conceptual and emerging technology, and its full specifications and standards had not 

been established. a comparison between 5G and the anticipated features and goals of 6G based on the trends and 

expectations at that time 

Table 1: Comparison of 5G and 6G networking technology 

Use Cases 5G 6G 

Data Rates And Speed 5G networks offer peak data 

rates of up to 10 Gbps, with 

typical speeds ranging from 

100 Mbps to 1 Gbps. 

6G is anticipated to provide 

significantly higher data rates, 

possibly in the terabits per 

second (Tbps) range, enabling 

ultra-high-definition 

streaming, holographic 

communication, and other 

data-intensive applications. 

Latency 5G networks have low latency, 

typically in the range of 1-10 

milliseconds, which is crucial 

for applications like remote 

surgery and autonomous 

vehicles. 

6G aims to further reduce 

latency, potentially reaching 

sub-millisecond latency, which 

could enable real-time remote 

control of machinery and 

immersive augmented reality 

experiences. 

Frequency Bands 5G primarily operates in 

frequency bands below 100 

GHz, including sub-6 GHz and 

millimeter-wave (mmWave) 

frequencies. 

6G is expected to operate in 

even higher frequency bands, 

potentially extending into the 

terahertz (THz) range. These 

higher frequencies could 

enable extremely high data 

rates and support more 

devices simultaneously. 
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Coverage And Range 5G provides a balance between 

coverage and capacity, with 

mmWave offering high 

capacity but limited coverage 

and sub-6 GHz providing 

broader coverage. 

6G is expected to extend 

coverage into rural and remote 

areas, potentially using 

advanced satellite and 

stratospheric platforms to 

provide ubiquitous 

connectivity. 

Energy Efficiency 5G networks are designed to be 

more energy-efficient than 

their predecessors, supporting 

sustainable and eco-friendly 

communication systems. 

6G is expected to further 

improve energy efficiency, 

using advanced power 

management techniques and 

green technologies. 

Security 5G networks include improved 

security features compared to 

4G, such as enhanced 

encryption and authentication. 

6G is expected to further 

enhance security, possibly 

incorporating quantum-

resistant encryption methods 

to protect against emerging 

threats. 

 

Table 2 : Evaluation of 6G technology 

Year Research 

Investment 

(Million USD) 

Potential Applications 

(Count) 

Investment Change 

(%) 

Applications Change 

(%) 

2020 100 5 Nan Nan 

2022 150 8 50 60 

2024 200 12 33.33 50 

2026 250 15 25 25 

 

The table provides a summary of research investment (in million USD) and the count of potential applications for two 

consecutive years, 2022 and 2024, with an additional year, 2026, for context. It also calculates the percentage change 

in both research investment and potential applications compared to the previous year (2020). 

Here's a short explanation of the table: 

• In 2020, the research investment was 100 million USD, and there were 5 potential applications. 

• By 2022, the research investment had increased to 150 million USD, representing a 50% increase 

compared to 2020. The number of potential applications also increased to 8, indicating a 60% increase 

over the same period. 

• In 2024, the research investment further increased to 200 million USD, with a 33.33% increase compared 

to 2022. The number of potential applications grew to 12, representing a 50% increase since 2022. 

• In 2026, the research investment reached 250 million USD, showing a 25% increase compared to 2024. 

The number of potential applications also increased to 15, marking a 25% increase over the previous year. 
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Fig 3: Wireless communication growth 

The graph illustrates the "Evolution of Wireless Communication to 6G" over a four-year period from 2020 to 2026, 

focusing on research investment (in million USD) and the count of potential applications. The blue bars represent 

research investment, while the orange bars represent the count of potential applications. 

From the graph, we can observe the following trends: 

1. Research Investment Growth: The blue bars show a steady increase in research investment over the years. 

Starting at 100 million USD in 2020, it grows to 250 million USD by 2026. This upward trajectory indicates a 

consistent commitment to advancing wireless communication technologies. 

2. Potential Applications Growth: The orange bars represent the growth in potential applications. These 

applications increase from 5 in 2020 to 15 in 2026. This indicates a significant expansion in the range of 

possible applications as wireless technology evolves. 

3. Yearly Comparisons: The side-by-side placement of bars for each year allows for easy year-to-year 

comparisons. For instance, the significant jump in both research investment and potential applications 

between 2020 and 2022 is noticeable, indicating a rapid initial development phase. 

In summary, this graph provides a visual representation of the dynamic evolution of wireless communication 

technology, highlighting the simultaneous growth in research investment and potential applications, which are crucial 

elements in the transition from 5G to 6G networks. 

CONCLUSION 

In conclusion, the evolution of wireless communication from 1G to the anticipated 6G technology is a testament to 

human innovation and progress. We have seen significant breakthroughs with each generation that have transformed 

how we connect and communicate in the digital world. As we enter the 6G era, it marks a significant step forward, 

offering incredible speed, connection, and applications that were previously thought to be science fiction. From the 

utilization of terahertz frequencies to enable lightning-fast data transfer to the transformative potential of holographic 

communication, 6G stands to redefine our digital landscape. However, it also comes with its share of challenges, 

including spectrum utilization and security, which must be met with innovative solutions. Ensuring ethical and 

equitable access to 6G's benefits is paramount, and interdisciplinary collaboration will play a crucial role in realizing 

its full potential. Globally, the recognition of 6G's significance is evident in the initiatives and frameworks being 

established. In summary, the journey to 6G is an exciting frontier, where the fusion of technology and society promises 

to unlock new horizons and reshape the way we interact with the world. 
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