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ABSTRACT

Wi-Fi 7, commonly referred to as IEEE 802.11be, is the most recent development in wireless
communication technology. It provides significant improvements in terms of speed, capacity, and
efficiency. The purpose of this study is to investigate Wi-Fi 7, a standard for wireless communication
technology, with a particular focus on the technological advancements and security issues associated
with it. In addition, it offers historical perspectives and investigates the institution's present capabilities
as well as its potential for the future. The purpose of this study is to provide a complete examination of
the development of Wi-Fi technology and its influence on a wide range of industries. This will allow
researchers to look forward to and anticipate future advancements and breakthroughs. In addition, it made
it possible to integrate Wi-Fi 7 in smart homes, intelligent transportation systems, healthcare services,
and industrial automation by providing high-speed connectivity and lowering the amount of latency that
occurs during interactions. Both positive and negative aspects, as well as future trends and developments,
as well as economic consequences for a wide range of sectors, are investigated simultaneously. The
findings of this study shed light on the possible uses of Wi-Fi 7 and its ability to transform a number of
different industries, such as training and essential infrastructure. This review aims to enlighten developers
and decision-makers about the capabilities and consequences of Wi-Fi 7. The objective is to provide a
comprehensive understanding of the technology and promote its appropriate adoption in the current era
of digital technology.

1. INTRODUCTION

Our ability to connect, communicate with one another, and engage with our surroundings has been fundamentally altered as
a result of the proliferation of Wi-Fi technology. Over the course of its history, which began in the late 1990s with the
introduction of the IEEE 802.11 standard, Wi-Fi has undergone several generations that have continuously improved in
speed, capability, and dependability. Wi-Fi 7, also known as IEEE 802.11be, is the next step forward in wireless
communication, and it offers some advantages that have never been seen before[1-3].

Owing to the ever-increasing requirements of today's networked world, Wi-Fi 7 was explicitly designed to meet those
requirements . These demands are the consequence of the widespread use of intelligent devices, high-quality information,
and applications that require rapid responses; thus, there is a need for networks that are quicker, more effective, and more
dependable. The goal of Wi-Fi 7 is to revolutionise wireless communication by utilising technologies such as multilink
operation (MLO) and 4096-QAM, which allow for data transfer speeds of up to 46 gigabits per second[4].

The purpose of this review article is to offer a detailed study of Wi-Fi 7, including its historical evolution, significant
technological developments, possible uses, and some of the challenges that it confronts. This research provides a detailed
account of the development of Wi-Fi, beginning with its earliest incarnations and continuing to the present day. It focuses
on the significant advancements and breakthroughs that have laid the groundwork for Wi-Fi 7. For the purpose of accurately
grasping the significance of the technical breakthrough that Wi-Fi 7 reflects, it is essential to have a solid understanding of
the historical background.

*Corresponding author. Email: sallarmurad@gmail.com
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Moreover, it investigates the many uses of Wi-Fi 7, explicitly analysing how its expanded capabilities have the potential to
transform a number of different industries, such as telemedicine, gaming, industrial automation, and smart home systems.
The ability of Wi-Fi 7 to provide ultralow latency, high data rates, and the ability to support a greater number of connected
devices makes it a vital enabler of future technologies and services. Despite this, many challenges need to be overcome
before Wi-Fi 7 can receive mainstream acceptance. To make full use of the opportunities presented by Wi-Fi 7, this article
provides an analysis of the technological and legislative challenges that need to be overcome first. To enable a seamless
transition to this new standard, it is necessary to address critical aspects such as spectrum control, infrastructure upgrades,
and security concerns. These measures are crucial factors that must be addressed.

Finally, it examines the most recent research and development efforts made to enhance the performance of Wi-Fi 7 and
resolve any problems it may face. This research focused on maximising the advantages of Wi-Fi 7 while simultaneously
minimising its disadvantages. It is widely believed that Wi-Fi 7 will be the most advanced wireless technology of the future,
as it has the potential to bring about significant changes in a wide variety of applications and industries. This study aims to
provide comprehensive knowledge of Wi-Fi 7, covering its promise and the challenges it needs to overcome. It offers
essential perspectives for academics, industry experts, and legislators as they navigate the future of wireless communication.

This paper is structured as follows: Wi-Fi 7 is introduced in Section 1, which emphasises its importance in the field of
wireless communication technology. Section 2 discusses the historical development of the technology. Section 3 provides a
review of pertinent work, including antecedent research and advancements in the field. Section 4 investigates the challenges
associated with the implementation of Wi-Fi 7. Section 5 examines the numerous applications of Wi-Fi 7. Section 6 discusses
the economic impact on various sectors. Section 7 delves into the anticipated future trends and developments in Wi-Fi 7
technology. Finally, Section 8 presents the conclusions of this work.

2. HISTORICAL BACKGROUND OF WIFI DEVELOPMENT

The development of Wi-Fi technology has been characterised by notable milestones and developments that have consistently
expanded the limits of wireless communication. The inception of Wi-Fi can be traced back to 1997, when the IEEE 802.11
standard was introduced[1], [2], [5]. This standard established the groundwork for Wi-Fi by offering a relatively low data
rate of 2 Mbps at a frequency of 2.4 GHz.

In 1999, the 802.11b standard was established, which took the lead in wireless networking almost immediately after its
introduction [6]. The adoption of Wi-Fi became a feasible alternative for widespread consumer acceptance as a result of this
standard, which increased internet speed to 11 Mbps. Moreover, the 802.11a standard was introduced, which provides
increased download speeds of up to 54 megabits per second inside the 5 GHz frequency band[7]. As a result, the
establishment of commercial networks that were both more robust and more efficient was made more accessible. With the
introduction of the 802.11 g standard in 2003, the benefits of earlier technology were incorporated into the new standard. It
was able to produce a speed of 54 Mbps in the widely used 2.4 GHz band, which led to its widespread popularity because it
was compatible with other devices and performed exceptionally well. In 2009, the technical advancement known as 802.11n
introduced a technique known as MIMO, which stands for multiple inputs and multiple outputs. [8].

This innovative technology was capable of providing astounding data speeds of up to 600 megabits per second (Mbps) and
functioned on both the 2.4 GHz and 5 GHz bands. The Wi-Fi networks achieved significant improvements in terms of speed,
reach, and reliability. Wi-Fi 5, also known as the 802.11ac standard, was introduced in 2014 and brought about a significant
improvement by making use of the 5 GHz band to achieve data transfer speeds that were greater than 1 gigabit per second.
Wi-Fi 5 emphasised increased data transfer speeds and assured compatibility with a broader number of devices. This was
essential for the Internet of Things (IoT) ecosystem, which was rapidly expanding. At the beginning of 2019, the adoption
of Wi-Fi 6 (802.11ax) resulted in significant improvements in both the capacity and efficiency of the network. [9,10].
Features such as OFDMA and MU-MIMO, which are especially useful in areas with high population density, were integrated
into this update. [11].

Wi-Fi 6E was announced in 2020, extending into the 6 GHz range. This expansion offered an additional spectrum to alleviate
congestion and enhance performance further [12]. The foundation for the development of Wi-Fi 7 (802.11) was established
in 2021. Wi-Fi 7 is anticipated to deliver unprecedented rates of up to 46 Gbps over the 2.4 GHz, 5 GHz, and 6 GHz frequency
bands. It also has sophisticated features such as multilink operation and 4096-QAM][13]. The preliminary specifications for
Wi-Fi 7 were released in 2023, with full certification expected by 2024. This advancement signifies the onset of a new era
defined by rapid and agile wireless networking[ 14]. The evolution from the basic 802.11 standard to the advanced capabilities
of Wi-Fi 7 illustrates a significant progression in technology, continually enhancing our connectivity in an increasingly
digital world. Refer to figure 1.
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Fig .1. The timeline for the development of Wi-Fi technology during this time frame.

3. RALATED STUDIES

Within the scope of this field, many studies have been carried out to comprehensively study and highlight various elements
of the problem. The results of these studies have provided crucial insights into the complexity of the matter, which has
resulted in an improvement in our general comprehension. Both scholars and practitioners have benefited from these
insights, which have enabled them to make more informed judgments and design more successful techniques. In addition,
the wide variety of viewpoints presented by this research has contributed to the enhancement of the conversation around
this subject.

Authors investigated the possibilities of Wi-Fi 7 across a variety of industries, highlighting the importance of strategic
planning and creative solutions to the challenges associated with adoption. It is anticipated that the deployment of Wi-Fi 7
will result in breakthroughs in wireless communication, which will make it possible to develop creative apps and increase
connections in a variety of applications and locations. This paper places a strong emphasis on the need for industry leaders
to participate in collaborative research and development activities and invest resources in essential infrastructure. The issues
that are linked with the introduction of new capabilities of IEEE 802.11be Wi-Fi 7, such as increased data transfer speeds
and decreased latency, are also investigated in this study [1].

Authors focused on incorporating time-sensitive networking (TSN) elements into the IEEE 802.11 standard, which is the
foundation for Wi-Fi 7 and is becoming increasingly common. For applications that require real-time data transmission,
such as industrial automation, virtual reality, and autonomous systems, this underscores the necessity of the TSN in
providing minimal latency and predictable communication. This is especially true for applications that require them.
Concerns regarding latency, jitter, and dependability have been efficiently addressed by the significant advancements made
in IEEE 802.11be. These advancements include multilink operations, enhanced modulation algorithms, and improved
resource allocation. Wi-Fi 7 is now a viable option for circumstances that call for stringent performance assurances as a
consequence [15].

In addition, studies have provide a synopsis of the forthcoming Wi-Fi 7 technology, which is sometimes referred to as IEEE
802.11be, and highlights the essential characteristics of this technology. The objective is to transform wireless
communication by addressing the constraints of prior standards, enhancing the data transfer rate, minimising delay, and
optimising performance in crowded settings [2].

[5] examined the progress of IEEE 802.11be (Wi-Fi 7) and its potential advantages for applications such as augmented
reality/virtual reality, 8K video streaming, and the industrial Internet of Things. The main characteristics include a
bandwidth of 320 MHz, modulation via 4096-QAM, the ability to operate with multiple links, and enhanced OFDMA. The
essay highlights the importance of ensuring that new wireless technologies are able to work with and communicate
effectively with older technologies.

In [16], the work emphasised the importance of sophisticated communication technologies in the upcoming era of industrial
automation and intelligent manufacturing. This analysis explores how these technologies improve manufacturing
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productivity, dependability, and scalability by facilitating speedy response times, significant data transfer rates, and
predictable communication, all of which are essential in contemporary industrial settings.

[17] investigated the utilisation of Wi-Fi networks for tactile interactions, with a specific emphasis on attaining minimal
delay, exceptional dependability, and synchronisation for real-time tactile internet applications. Wi-Fi might function as a
fundamental infrastructure for haptic internet services, facilitating novel applications in teleoperation, gaming, and remote
healthcare.

In [18], the authors examine the use of Wi-Fi technology for immediate haptic communication, with a specific emphasis
on determining its practicality and technological prerequisites. The goal is to achieve extremely low latency and excellent
dependability for tactile interactions. The authors underscore the profound influence of Wi-Fi improvements on remote
education, telemedicine, and virtual reality, emphasising the possibility for immersive encounters and virtual "high-fives"
among users.

[19] offers a comprehensive examination of upcoming applications and situations in which Wi-Fi 7 technology, sometimes
referred to as IEEE 802.11, which is extremely high throughput (EHT), is anticipated to outperform other methods. This
study seeks to examine the numerous applications of Wi-Fi 7 in several fields, emphasising its capacity to transform sectors
such as smart cities, healthcare, transportation, and manufacturing by increasing the data transfer speed, decreasing delay,
and enhancing dependability. Wi-Fi 7 has several critical technological aspects, such as multilink operation (MLO)
innovative modulation. The Wi-Fi 7 standard incorporates a wide range of critical technological characteristics, including
multilink operation (MLO), sophisticated modulation methods such as 4096-QAM, and effective spectrum use. In this
research, significant insights are provided about the transformative potential of Wi-Fi 7 in terms of redefining the future of
wireless communication.

The authors of [20] investigated Wi-Fi 7 technology, namely, IEEE 802.11be (EHT), with a particular emphasis on the
system's speed, efficiency, and reduction in user latency. The assessment strongly emphasises essential characteristics such
as increased channel bandwidths, sophisticated modulation techniques, and improved multiple access mechanisms. The
purpose of this study is to fully understand the possible performance enhancements and practical uses of Wi-Fi 7 in areas
with high demand. It will also establish a foundation for future wireless networking standards.

The purpose of research [21] is to increase the efficiency and fairness of wireless networks by evaluating numerous
multilink channel access methods that are used in WiFi 7. Through this research, several multilink operational solutions
are investigated with the goal of reducing delay and increasing throughput, particularly in environments with high
population density. In addition to outlining the potential benefits that WiFi 7 technology may bring to future wireless
networking standards, it highlights the importance of achieving a balance between the equity of users and the efficiency of
spectrum utilisation.

4. CHALLENGES FACING WIFI 7

Wi-Fi 7 technology provides faster speeds and greater efficiency. Despite this, it is confronted with challenges such as
spectrum management, interference, congestion, and expensive infrastructure; therefore, governments, regulatory agencies,
and industry participants need to collaborate effectively to ensure seamless transition [22]. Through accurate strategising,
Wi-Fi 7 has the potential to completely transform wireless communication and unleash novel functionalities for both
enterprises and consumers. By addressing these challenges collaboratively, Wi-Fi 7 can pave the way for a more connected
and innovative future. With increased speed and efficiency, this technology can revolutionise how we interact with devices
and access information. Figure 2 shows the main challenges facing WiFi7.

Spectrum Regulation and

Interference and Congestion
Management

N\ e

Challenges facing WiFi 7
\ Compatibility and Coexistence
Infrastructure Upgrades

Fig .2. Challenges facing WiFi 7.
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In terms of spectrum regulation and management, the implementation and extensive acceptance of this technology
encounter certain substantial obstacles associated with spectrum regulation and control. It is essential to ensure
compatibility and coexistence for Wi-Fi 7 since it is required to function seamlessly alongside a wide range of current
technologies. These technologies include older versions of Wi-Fi as well as licenced services that already make use of the
same or neighboring frequency bands. [20]. To accomplish this goal, it is necessary to apply sophisticated coexistence
techniques, such as spectrum sensing and dynamic frequency selection, to reduce interference and provide dependable
performance in a variety of situations. Compliance with laws across several countries is required for effective
cohabitation[23]; each country has its own set of norms and criteria for spectrum usage, which makes global
implementation more complex [24].

In addition, there is an additional challenge that belongs to the improvement of infrastructure, and that problem is
compatibility and coexistence. To support the improved functions of Wi-Fi 7, which include the 6 GHz frequency range
and greater channel widths, considerable investments in updated hardware and network infrastructure are needed. These
expenditures are necessary to make the transition to Wi-Fi 7. For this purpose, it is necessary to update client devices,
access points, and routers to make the most of the capabilities offered by Wi-Fi 7. In addition, extensive network planning
and rearrangement are needed to support the increasing need for connections and the volume of data traffic. The complexity
and expenses associated with these improvements may be significant, particularly for large businesses and service
providers, which impedes the implementation of Wi-Fi 7[25][26].

In addition, the expanded capabilities of Wi-Fi 7 raise additional security problems, which in turn make the network more
vulnerable to intrusions from malicious actors. Given the increased data velocity and connection possibilities, robust
encryption and authentication methods are vital to protect against illegal access and data breaches. In addition, the
incorporation of Wi-Fi 7 into the Internet of Things (IoT) and intelligent infrastructure creates increased risks, as these
devices frequently have poor security capabilities. In regard to protecting sensitive data and preserving user confidence,
implementing adequate security methods for a wide variety of devices and apps is indispensable [27].

In particular, the deployment of the 6 GHz spectrum presents a significant challenge in terms of effectively controlling
interference and congestion[24]. Wi-Fi 7 intends to make extensive use of this band, which offers a broader range of
frequencies with the purpose of facilitating faster data transfer.

On the other hand, this increased use also carries the risk of causing disruptions to preexisting services, such as satellite
communications and conventional wireless networks. Complex interference mitigation measures, such as spectrum sharing
and dynamic channel allocation, must be deployed to ensure that Wi-Fi 7 operates at its highest possible level while
simultaneously limiting disruptions to other services [28]. It is vital to deploy advanced congestion control technologies
such as network slicing and priority-based traffic management to provide stable and high-quality connections in locations
that are highly inhabited and have several devices competing for bandwidth. [29]. To overcome these problems, industry
stakeholders, regulators, and technology developers need to work together to build a framework that is both comprehensive
and adaptive for the implementation of Wi-Fi 7.

5. APPLICATION OF WIFI IN SEVERAL INDUSTRIES

Wi-Fi 7 implementation is expected to revolutionize several industries by offering unparalleled data speeds and very low
latency.
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Fig .3. Application of WiFi 7.
As shown in Figure 3. Several noteworthy uses of WiFi 7 include the following:

1. Enhanced Virtual and Augmented Reality (VR/AR): The fast data transfer rate and minimal delay of Wi-Fi7 are
essential for providing smooth virtual and augmented reality (VR/AR) experiences. This technology allows real-time
engagement and helps minimise the discomfort of motion sickness in users[30].

2. Smart Homes and IoT: Wi-Fi 7 can handle many connected devices and enhance network efficiency. This will
contribute to the expansion of smart homes and IoT ecosystems[31][32].

3. Industry 4.0: Wi-Fi 7 is anticipated to have a crucial impact on industrial automation by facilitating fast data
transmission and immediate communication in the fields of manufacturing and logistics[8][33].

4. Telemedicine and Remote Healthcare: Wi-Fi 7's strong capabilities may improve telemedicine applications by
enabling high-quality video consultations and real-time monitoring of patients’ health data[34][35].

5. Gaming and Streaming: Wi-Fi 7 has the advantages of providing gamers and content consumers with the opportunity
to enjoy ultrahigh-definition video and immersive gaming experiences without delays[4].

6. ECONOMICAL IMPACT OF WIFI 7 ACROSS VARIOUS SECTORS

It is expected that Wi-Fi 7 (IEEE 802.11) will have positive economic implications across a variety of businesses, including
those in the transportation and healthcare sectors [36]-[38]. Through the facilitation of quicker data transmission and the
establishment of more dependable connections, this new standard will increase the level of productivity in industries such
as retail and manufacturing. Furthermore, it is projected that Wi-Fi 7 will make it possible to utilise upcoming technologies
such as augmented reality and virtual reality, which will result in the creation of new opportunities for innovation and
growth [39]. Figure 4 presents an illustration of the many economic benefits that WiFi 7 has had across a variety of
industries.
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Fig .4. Wi-Fi 7's Economic Impact on Different Industries.

Enhanced productivity: The productivity of consumer and commercial settings may be significantly enhanced by the
reduced latency and increased throughput of Wi-Fi 7. Improved connections and accelerated data transfer enable real-
time collaboration, remote work, and enhanced processes. [21][40].

To increase the level of innovation, the enhanced capabilities of Wi-Fi 7 make it possible to develop innovative
applications and services, particularly in the fields of augmented reality (AR), virtual reality (VR), the Internet of
Things (IoT), and smart cities. This has the potential to encourage innovative ideas and open new opportunities for
commercial enterprises. [41]-[43].

Cost savings: Enhancing network efficiency and capacity may reduce the need for frequent infrastructure additions,
leading to cost savings. Enhancing network performance and reliability enables organisations to reduce maintenance
expenditures and prevent disruptions, eventually leading to cost savings.

Economic Growth in Technology Sectors: There is a good chance that businesses that are engaged in the creation,
manufacture, and deployment of Wi-Fi 7 technology will experience growth. This comprises companies that
manufacture semiconductors, those that produce software, and those that supply network infrastructure [44][45].
Impact on healthcare: The launch of Wi-Fi 7 may change the delivery of healthcare by further improving remote
patient monitoring and telemedicine, which will ultimately result in considerable cost savings [46]. It may be possible
for hospitals and healthcare providers to improve their connectivity to improve patient care and operations[47][38].
Education sectors: Wi-Fi 7 has the potential to improve educational outcomes by providing more extraordinary e-
learning experiences to students. When academic institutions implement technologies that are more interactive and
immersive, both students and teachers may benefit from the use of these technologies [48].

Smart cities and the IoT: The qualities of Wi-Fi 7 may hasten the development of smart cities, which will eventually
lead to improvements in urban infrastructure and services. Improvements in areas such as traffic management, energy
efficiency, public safety, and environmental monitoring are included. These improvements will result in economic
advantages for both municipalities and their residents [49-51].

Customer advantages: The provision of faster and more reliable internet connectivity would improve the user
experience for streaming, gaming, and a wide variety of other online activities. As a result, customers' spending on
digital content and services might increase [52-54].
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7. ADVANTAGES AND DISADVANTAGES

Wi-Fi 7 is a cutting-edge wireless communication technology that provides increased network capacity, more bandwidth,
and improved transmission speeds. Additional benefits include increased bandwidth. Through the use of expanded channel
bandwidths and sophisticated modulation methods such as 4096-QAM, it is possible to achieve data transmission rates of
up to 46 gigabits per second (Gbps) [55]. This makes it possible to broadcast high-definition content without interruption,
support applications for virtual reality and augmented reality, and facilitate massive data transfers with little delay.
Applications such as online gaming and real-time video conferencing need very low latency and outstanding stability, both
of which are provided by the standard. The capability known as target wake time (TWT) reduces latency while
simultaneously improving energy economy. Owing to its ability to manage communication intervals and eliminate idle
listening, it is beneficial for Internet of Things devices [56].

In addition, Wi-Fi 7 provides enhanced functioning in crowded contexts such as stadiums and metropolitan areas because
of its multilink operation and broader channels[21], which allows for more effective management and a reduction in
interference. Because it has additional protection based on WPA3[46], the device emphasises security. The enhanced
encryption and authentication capabilities provided by these features serve to protect against prevalent modern cyber danger
threats[27], [57][58]. Older devices can connect to new networks via Wi-Fi 7, which ensures backwards compatibility with
earlier versions of Wi-Fi. This eliminates the need to immediately replace all of the equipment that is already in use.
Enhanced energy efficiency, which may be achieved via the use of technologies such as the travelling wave tube (TWT)
and advanced power management algorithms[59], results in a substantial reduction in the amount of power that is
consumed. Consequently, this leads to an increase in the battery life of [oT devices as well as a decrease in the total amount
of energy that is used. Additionally, Wi-Fi 7 makes use of the enhanced spectrum utilisation of the 6 GHz band in addition
to the conventional channels operating at 2.4 GHz and 5 GHz[24][28]. This results in a wider variety of accessible
frequencies and reduces the amount of congestion on channels that are often used.

Nevertheless, the implementation of Wi-Fi 7 poses several challenges, such as deploying and integrating new infrastructure
and hardware upgrades, which may be challenging and expensive processes due to its inherent complexity. The elevated
expenses linked to the sophisticated functionalities of Wi-Fi 7 can hinder small enterprises and consumers, potentially
impeding wider acceptance until the costs of equipment and implementation decline gradually[60]. The global deployment
of Wi-Fi 7 is more complex because of the limited availability of devices and legal obstacles, which are related mainly to
the 6 GHz spectrum[28]. Table 1. Shows the advantages and disadvantages of WiFi7.

TABLE I. ADVANTAGES AND DISADVANTAGES OF WIFI 7.

Advantages Disadvantage

e Higher data rates and wider bandwidth e The complexities of deploying and integrating.
e Improved network capacity and e Increased expenses

efficiency e Need for more availability of devices.
e Reduced delay and increased accuracy e  Challenges related to regulations and
e Enhanced support for congested compliance.

locations e  Possibility of more significant interference
e Advanced security functions e  Issues related to the protection and safety of a
e  Compatibility with older processes system or environment.
e Enhanced energy efficacy e Incompatibility Problems with Older Devices
e Optimal use of available spectrum o  The relationship between the rate of learning and

the level of complexity in management.

8. FUTURE TRENDS IN WIFI 7 TECHNOLOGY

Future research on Wi-Fi 7 will seek to augment its capabilities and address current challenges. Researchers are now
investigating advanced modulation and coding approaches, such as improving 4096-QAM and including error-correcting
mechanisms, to increase data throughput and spectrum efficiency. The integration of artificial intelligence and machine
learning is being utilised to enhance network performance, bolster security measures, and optimise the user experience [61-
64]. The examination of spectrum sharing with other technologies, such as optical communication[33], [65-70] and
management approaches, aims to optimise the allocation of frequencies and reduce interference. Quantum communication
technologies are being researched to develop highly secure communication routes.

Research is now prioritising the reduction of latency and improvement of dependability for real-time applications such as
gaming and virtual/augmented reality[70][30]. The capabilities of operating on many bands and multiple links are being
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improved to guarantee continuous connectivity and optimise the data transfer rate[71]. There is a focus on prioritising
protocols and technologies that are efficient in their use of energy[72].

Security is of utmost importance, with extensive studies on encryption, authentication, and intrusion detection systems[27].
Another area of interest is the integration of the IoT and innovative city applications[73] [32]. A number of initiatives are
now being carried out to investigate various methods that may reduce interference and improve coexistence to ensure that
other wireless technologies can be used without friction.

The development of sophisticated network management and orchestration technologies is now underway as part of ongoing
initiatives to improve the effectiveness of operations pertaining to the creation, monitoring, and maintenance of
networks[74]. The primary focus is on integrating contemporary wireless technologies, such as 5G, to ensure that hybrid
network solutions are implemented without interruptions. The achievement of worldwide harmonisation of Wi-Fi 7
standards is dependent upon the implementation of standardisation and regulatory compliance practices[68], [75].

9. CONCLUSION

Wi-Fi 7, a wireless communication system that adheres to the IEEE 802.11 standard, has made substantial strides in terms
of operating efficiency, capacity, and speed. Multiuser MIMO and enhanced modulation techniques are among the technical
innovations of this system, which improve spectrum efficiency and network performance. This research emphasises the
changing nature of Wi-Fi standards and their influence on Wi-Fi 7. Wi-Fi 7 is implemented in numerous sectors, including
industrial automation, healthcare delivery, and connected residences. It facilitates innovative problem solving, enhances
productivity, and minimises latency by providing a rapid and dependable internet connection. However, it creates specific
difficulties in terms of security. This requires the implementation of robust encryption methods and privacy protection.
Expectations are high for the future of Wi-Fi 7 since it will continue to innovate and adapt to new circumstances. The
possibilities of this system will be enhanced by the establishment of standards and protocols in the future. Developers and
anyone in charge of making decisions may benefit significantly from the information included in this review article. It
provides detailed information on the capabilities of Wi-Fi 7 as well as the possible applications of this particular technology.
To facilitate the strategic inclusion of Wi-Fi 7 in the fast-growing digital environment of current society, it strives to ease
the situation.
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