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Abstract: The goal of Wi-Fi 7, a major advancement in wireless networking technology, is to satisfy the 

increasing demand for faster data speeds, reduced latency, and more spectrum economy. Building on the 

success of Wi-Fi 6 and 6E. this next generation offers previously unheard-of speeds of up to 30 Gbps and 

improved network stability with innovations like 320 MHz channel width, 4096-QAM (Quadrature 

Amplitude Modulation), and Multi-Link Operation (MLO). Virtual/augmented reality (VR/AR). high-

definition media streaming, sophisticated loT ecosystems, and industrial automation arc just a few of the 

many uses that Wi-Fi 7 is anticipated to enable. Wi-Fi 7 is expected to serve new use cases that require 

dependable, fast wireless connections, such smart cities, real-time telemedicine, and driverless cars, thanks 

to its extremely low latency and smooth multi-connection management.. 
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I. INTRODUCTION 

Wi-Fi 7 officially designated as IEEE 802.1lbe, represents a significant leap forward in the evolution of wireless 

communication technologies. As we stand on the cusp of a new era in connectivity, understanding the advancements 

that Wi-Fi 7 introduces is essential for grasping its potential impact on our digital lives. Unlike its predecessors, which 

primarily focused on improving speed and range, Wi-Fi 7 is engineered to meet the demands of a rapidly changing 

technological landscape. It promises not only faster data rates—potentially exceeding 30 Gbps—but also enhanced 

efficiency and reliability, making it ideal for a variety of applications ranging from smart homes to industrial loT. 

One of the most notable advancements in Wi-Fi 7 is its ability to operate in the 6 GHz band, alongside the existing 2.4 

GHz and 5 GHz bands. This expanded spectrum allows for reduced interference and connections even in densely 

populated areas. Additionally, Wi-Fi 7 introduces advanced technologies such as Multi-Link Operation (MLO), which 

enables devices to transmit and receive data across multiple channels simultaneously, further enhancing performance 

and reducing latency. 

The applications of Wi-Fi 7 are poised to be transformative across multiple sectors. In consumer environments, it will 

empower activities such as ultra-high-definition streaming, immersive gaming, and augmented reality experiences, all 

while supporting a growing number of connected devices. In industrial settings, the increased capacity and reliability of 

Wi-Fi 7 will enable the seamless integration of smart manufacturing processes, real-time data analytics, and robust 

security protocols, driving efficiency and innovation.  
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Looking lo the future. Wi-Fi 7 is not just a technological upgrade; it is a catalyst for a more interconnected world. As 

we congestion, facilitating smoother, embrace the Internet of Things (IoT). smart cities, and advanced communication 

systems, the implications of Wi-Fi 7 will extend far beyond mere connectivity. By understanding what sets Wi-Fi 7 

apart from previous generations, we can better appreciate its role in shaping the future of wireless communication and 

its potential to enhance our daily lives and industrial operations alike. 

 

Understanding Wi-Fi 7: What Makes It Different from Previous Generations: 

Enhanced Speed and Capacity: 

One of the most notable advancements in Wi-Fi 7 is its support for Multi-Link Operation (MLO). This feature allows 

devices to connect across multiple frequency bands—specifically 2.4 GHz, 5 GHz. and 6 GHz—simultaneously, 

dramatically increasing throughput and reducing latency. By leveraging the capabilities of different bands, Wi-Fi 7 can 

handle more data at once, making it ideal for environments with numerous connected devices. Additionally, Wi-Fi 7 

utilizes 320 MHz channels, enabling much higher data rates, with potential speeds reaching up to 46 Gbps, a 

remarkable enhancement over Wi-Fi 6's maximum speed of 9.6 Gbps. This increase in speed is crucial for applications 

requiring realtime data transmission, such as virtual reality, online gaming, and high-definition video streaming. 

 
 

Advanced Technology Features: 

Wi-Fi 7 incorporates advanced modulation techniques, specifically 4096-QAM (Quadrature Amplitude Modulation), 

enhancing data transmission efficiency and capacity by allowing more data to be packed into the same bandwidth. This 

results in faster downloads and smoother streaming experiences. The introduction of Ultra-Wideband (UWB) 

communication methods also enables Wi-Fi 7 to provide more reliable connections in dense environments where 

interference from other devices is common. UWB technology improves performance by allowing precise location 

tracking and enhanced data transfer rates, making it especially beneficial in crowded areas like offices, stadiums, and 

urban centers. 

 

Improved Network Efficiency: 

Wi-Fi 7 emphasizes network efficiency through features such as coordinated multi-user access, optimizing bandwidth 

allocation among multiple devices to ensure each device receives necessary resources for optimal performance. This is 

particularly important in households and workplaces with numerous connected devices vying for bandwidth. Enhanced 

error correction mechanisms are integrated into Wi-Fi 7 to maintain high performance even in challenging conditions, 

such as interference and multipath propagation, ensuring data integrity and leading to a more stable and reliable 

connection. 

These advancements position Wi-Fi 7 as a transformative technology that meets the growing demands for higher 

speeds, greater capacity, and improved reliability in an increasingly connected world. 
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Key Advancements in W'ifi 7 Technology: 

4096-QAM allows signals to carry 12 bits of information, increasing data transfer rates by 20% compared to Wi-Fi6. 

Multi-Link Operation (MLO) enables simultaneous connections across 2.4 GHz, 5 GHz, and 6 GHz bands, achieving 

speeds up to 46 Gbps. 

Coordinated Spatial Reuse (C-SR) and Restricted Target Wake Time (R-TWT) optimize resource allocation and 

conserve power. 

Advanced Multi-User Multiple Input Multiple Output (MU-MIMO) and Orthogonal Frequency Division Multiple 

Access (OFDMA) support up to 16x16 MU-MIMO for more simultaneous data streams. C-TDMA and improved multi-

AP coordination enhance radio resource utilization and reduce latency, making Wi-Fi 7 ideal for smart homes and 

industrial IoT applications. 

 

Preamble Puncturing: 

Preamble puncturing in Wi-Fi 7 allows for a more efficient and flexible utilization of the spectrum in environments 

with wireless interference from overlapping Wi-Fi networks or non-Wi-Fi incumbents. In previous Wi-Fi generations, 

interference on the Wi-Fi channel would hinder transmissions from utilizing the remaining spectrum. However, with 

Wi-Fi 7, preamble puncturing effective lisolates the interfered portion of the spectrum, enabling the full remainder of 

the channel to be utilized. This enhancement significantly improves spectrum efficiency by providing wider channels, 

even in the presence of interference. 

 
4KQAM: 

4K QAM (4096-QAM) significantly boosts peak data rates by encoding 20% more data compared to previous 

generations that use 1K QAM (1024-QAM). Quadrature Amplitude Modulation (QAM) is a method for encoding 

digital information into symbols for wireless transmission. While Wi-Fi 6/6E utilizes a maximum of IK QAM, carrying 

10 bits of data per symbol, Wi-Fi 7 enhances this to 4K QAM, which carries 12 bits per symbol. This advancement 

allows Wi-Fi 7 to achieve up to 20% higher throughput than Wi-Fi 6/6E. resulting in faster downloads and uploads, 

making it ideal for 4K and 8K streaming and other media-rich applications. 
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Multi-Link Operation: 

One of the most exciting advancements in Wi-Fi 7 is Multi-Link Operation (MLO). Unlike previous Wi-Fi standards 

that establish connections between devices on a single band, even tri-band Wi-Fi 6E routers connect devices on one 

fixed channel. MLO allows a Wi-Fi 7 router to combine multiple frequencies across different bands into a single 

connection, effectively utilizing both highways and superhighways simultaneously for data transmission. While speed 

is a key benefit. MLO also enhances performance efficiency. It enables a Wi-Fi 7 router to assess congestion and 

interference, selecting the best channel for transmission to maintain a stable connection with low latency. Additionally. 

MLO helps mitigate the limited range of the 6 GHz band, ensuring seamless connectivity throughout your home as you 

move around. 

 

Applications of Wifi 7 in Various Industries: 

Enhanced Industrial Applications: 

In the realm of smart manufacturing. Wi-Fi 7 supports Industry 4.0 by facilitating real-time data exchange and 

coordination among devices, which is crucial for optimizing production processes. The technology enables seamless 

integration of loT devices, enhancing operational efficiency through predictive maintenance and intelligent controls. 

With its capability to handle multiple devices simultaneously without compromising performance. Wi-Fi 7 is ideal for 

environments where numerous sensors and machines operate concurrently. 

 

Improved Connectivity for Media and Entertainment: 

The entertainment industry stands to benefit significantly from Wi-Fi 7's capabilities. With increased throughput of up 

to 30 Gbps. it allows for smooth streaming of high-definition content, including 4k and 8K videos. Furthermore, the 

low latency characteristic of Wi-Fi 7 is critical for applications in augmented reality (AR) and virtual reality (VR), 

providing users with immersive experiences essential for gaming and interactive media. This technology supports 

complex rendering tasks by offloading computational demands to edge devices, ensuring a seamless experience even in 

high-demand scenarios. 

 

Time-Sensitive Applications: 

Wi-Fi 7 introduces features like coordinated spatial reuse (C-SR) and restricted target wake time (R-TWT) that enhance 

support for time-sensitive applications. These features ensure prioritized access for critical data flows, making Wi-Fi 7 

particularly suitable for environments where real-time data transmission is essential. For instance, in healthcare settings, 

the technology enables advanced telemedicinc solutions by facilitating high-definition video conferencing and realtime 

medical data sharing. 

 

Healthcare Innovations: 

In healthcare, Wi-Fi 7 enhances patient care by improving device management and operational efficiency within 

hospitals. The technology supports the Internet of Medical Things (IoMT). allowing a wide array of medical devices—

such as portable monitors and smart beds—to connect seamlessly to the network. This connectivity is vital for real-time 

monitoring of patient health and facilitates fast transmission of large medical files like X-rays and MRIs across 

departments. Moreover, Wi-Fi 7's low latency is crucial in critical procedures involving robotic-assisted surgeries, 

where every second counts. 

 

Extended Reality (XR) Applications: 

Wi-Fi 7 also plays a significant role in the development of extended reality (XR) applications across various sectors. 

XR encompasses AR. VR, and mixed reality (MR), which require fast and reliable connections for effective training 

simulations and real-time collaboration. The ability to transmit large volumes of data with minimal delay makes Wi- 

Fi 7 an essential tool for training professionals in complex scenarios while enhancing patient experiences through 

interactive technologies. In summary, Wi-Fi 7's advancements—ranging from higher data rates and improved latency to 

enhanced resource management—position it as a transformative technology across multiple industries. Its ability to 
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support a multitude of connected devices while maintaining high performance will drive innovation in smart 

manufacturing, healthcare solutions, 

entertainment experiences, and more. 

 

Multi-RU: 

In Wi-Fi 6, each user is restricted to sending or receiving frames on a designated resource unit (RU), which greatly 

limits the flexibility of spectrum resource scheduling. To address this issue and improve spectral efficiency. Wi-Fi 7 

enables multiple RUs to be assigned to a single user and allows for the combination of RUs to enhance   transmission 

efficiency. 

 
 

Challenges and Limitations of WI-FI 7 Implementation: 

Range: Higher frequencies, such as 6.0 GHz, typically have a shorter range. This necessitates that access points and 

devices be relatively close to maintain optimal signal strength. Additionally, physical barriers like walls can further 

diminish signal quality. 

High Costs: The initial investment for Wi-Fi 7 devices is relatively high, which may hinder adoption rates among some 

consumers and businesses. For instance, the cost of Wi-Fi 7 routers and compatible devices can exceed that of previous 

generations, making it less accessible for budget-conscious users. As of early 2024. many Wi-Fi 7 products are still in 

the premium price range, affecting their widespread uptake. 

Technical Compatibility: Transitioning to new technology often involves addressing compatibility issues with existing 

devices and networks. While Wi-Fi 7 is designed to be fully backwards compatible with previous standards, users may 

face limitations if their current devices do not support the latest features. 

 

How quickly is Wi-Fi 7 being adopted? 

Wi-Fi 7 is experiencing rapid adoption, with projections indicating that over 233 million devices will enter the market 

in 2024, growing to 2.1 billion devices by 2028. Early adopters include smartphones. PCs. tablets, and access points. 

The technology's global value is evident even in regions without access to the 6 GHz band, leading to widespread 

device adoption. 

The Wi-Fi 7 era is already underway, with device manufacturers launching a variety of innovative products for both 

home and enterprise use. Even in regions without access to the 6 GHz band. Wi-Fi 7 provides global value, leading to 

widespread adoption. As of January 2024, Qualcomm Technologies has announced over 450 Wi-Fi 7 designs either 

launched or in development, including more than 200 mobile, compute, and XR designs based on the Fast connect 7800 

platform, along with 250+ networking device designs based on various Qualcomm platforms. 

 

II. CONCLUSION 

With its innovative approach to wireless networking. Wi-Fi 7 tackles important problems with contemporary 

connection by utilizing multi-link capabilities, wide bandwidth, and improved modulation. The incorporation of 

dynamic Al-driven network management systems is one approach to optimizing Wi-Fi 7's potential that hasn't been 

thoroughly investigated yet. In real-time, these systems would dynamically distribute network resources, adjusting 

bandwidth and optimizing link aggregation according to device requirements, network traffic, and user density. In 
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congested areas like stadiums, transit hubs, and highly inhabited smart cities, this would guarantee reliable, high-quality 

connectivity. 

Furthermore, because data would be processed and transmitted at the network's edge, latency-sensitive applications like 

augmented reality and autonomous vehicle communication can be greatly enhanced by integrating Wi-Fi 7 with edge 

computing and localized data processing. 

 

REFERENCES 

[1]. Wireless Broadband Alliance. "Get Ready for Wi-Fi 7" 

[2]. A.Shaji George, A.S.I lovan Georgeand. T.Baskar. "Wi-Fi 7: The Next Frontier in Wireless Connectivity", 

Partners Universal International innovation Journal (PUIIJ). 

[3]. Cisco Systems, "Wi-Fi 7: The Next Generation of Wireless Connectivity," Cisco White Paper, pp. 4-6, 2023. 

Available: Cisco.com 

[4]. IEEE Standards Association. IEEE P802.I Ibe/D2.0: Wireless LAN Medium Access Control (MAC) and 

Physical Layer (PHY) Specifications - Amendment 8: Enhancements for Ultra-Reliable Low Latency 

Communications (Wi-Fi 7), IEEE, pp. 17-21, 2022. 

[5]. C. Deng et al., "IEEE 802.11 be Wi-Fi 7: New challenges and opportunities," 

[6]. D. Lopez-Perez. A. Garcia-Rodriguez, L. Galati-Giordano, M. Kasslin, and K. Doppler. "IEEE 802.11 be 

extremely. 

[7]. High throughput: The next generation of Wi-Fi technology beyond 802.11 ax,". 

[8]. C. Chen, X. Chen, D. Das, D. Akhmetov, and C. Cordeiro, "Overview and performance evaluation of Wi-Fi 

7". 

[9]. Qualcomm Technologies. Inc., "Unlocking the Future with Wi-Fi 7: Key Features and Benefits," Qualcomm 

Technical Report, pp. 10-14, 2023. 

[10]. V. Chandrasekhar, J. Andrews, and A. Gatherer, "Wi-Fi 7: Advanced Modulation Techniques and 

Applications." Journal of Wireless Communications, vol. 29, no. 1. pp. 53-56. 2023. 

[11]. Wi-Fi Alliance. Wi-Fi 7 and the Future of Connectivity: Enhancing Network Capacity and Reliability, Wi-Fi 

Alliance White Paper, pp. 3-8, 2023. 

[12]. R. Bas, A. Santos, and E. Lee, "Applications of Wi-Fi 7 in IoT and Smart Cities." International Journal of 

Internet of Things, vol. 18, no. 4. pp. 120-124,2023. 

[13]. "Multi-Link Operation in Wi-Fi 7: A Game Changer for Low-Latency Applications," Tech Innovations in 

Wireless, vol. 14, pp. 30-34, 2023. 

[14]. https://spectrum.ieee.org/wi-fi-7 

[15]. https://spcctrum.ieee.ory/what-is-wifi-7 

[16]. M. Gast, Wi-Fi 7 Handbook: Exploring the Potential of Next-Gen Wireless Connectivity, O'Reilly Media, pp. 

56-61,2023. 

[17]. Intel Corporation. "Wi-Fi 7: An In-Depth Analysis of 802.1 Ibe Capabilities and Performance 

Enhancements," Intel White Paper, pp. 8-13,2022. 

[18]. https://en.wikipedia.oiy/wikiAVi-Fi 7 

[19]. T. Sizer, J. Li, and S. Rangan. "Implications of Wi-Fi 7 on Next-Generation IoT and Augmented Reality," 

Wireless Communications and Applications, vol. 22. no. 3. pp. 150-154.2023. 

[20]. A. Kaloxylos, "Wi-Fi 7: Exploring its Potential Impact on Industry 4.0 and Edge Computing." Journal of 

Advanced Wireless Networking, vol. 12, no. 2, pp. 210-214, 2023. 

[21]. Samsung Electronics. Wi-Fi 7 in the Age of 5G: Convergence and Applications. Samsung Technical Paper, 

pp. 14-19. 2023. 

[22]. J. Andrews. V. Raghavan. and Z. Li. "Ultra-Wideband Technology and Wi-Fi 7: Shaping the Future of 

Connectivity," Journal of Emerging Network Technologies, vol. 15. no. 5. pp. 220-225, 2023. 

[23]. "Multi-Link Operation in Wi-Fi 7: Potential for High-Speed Networks," Future Technologies in Networking, 

pp. 44-47, 2023. 

[24]. Wi-Fi Alliance. "802.1 lbc and Wi-Fi 7 Standard Overview," Wi-Fi Alliance White Paper, pp. 2-6. 2023. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 4, November 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22344   323 

www.ijarsct.co.in  

Impact Factor: 7.53 

[25]. H. Ishida and L. Balcnciaga. "Advancements in Wireless Technology with Wi-Fi 7: Addressing Latency and 

Speed." IEEE Wireless Communications Magazine, vol. 30. no. 4, pp. 72-76, 2023. 

[26]. https://www.mcrciisys.com/en/wifi7 

[27]. https://www.wired.com/story/what-is-wi-fi-7 

 

 

 


