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Executive Summary

Secure and reliable connectivity is a mission-critical priority for U.S. government agencies, Department of
Defense operations, and large-scale initiatives. This white paper examines how Private 5G and Wi-Fi technologies
can coexist and complement each other to meet the demanding connectivity needs of these sectors. Each
technology offers unique strengths tailored to specific mission requirements, delivering scalable, secure, and
efficient solutions to enhance operational performance. By understanding their capabilities, limitations, and
implementation strategies, decision-makers can design resilient networks that address current challenges while
preparing for future demands.
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Introduction

The US Government and Department of Defense (DoD) face increasingly complex connectivity requirements to
support mission-critical operations across a wide range of agencies and environments. These include the military,
border patrol, administrative offices, remote operations, disaster response efforts, and other critical sectors. Such
operations require secure, scalable, and highly reliable networks to enable seamless communication and real-time
data transfer, even in the most challenging and remote environments where traditional infrastructure may not be
feasible.

The two dominant connectivity technologies—Wi-Fi and 5G—have emerged as pivotal tools in addressing these
demands. Wi-Fi provides localized, high-speed connectivity that is cost-effective and supports a wide variety of
devices. 5G provides broader coverage, large area mobility, faster speeds, lower latency, and the ability to support
a massive number of devices. However, each technology has its strengths and limitations. Wi-Fi can be limited in
range and scalability with less security than 5G. 5G deployments are often constrained by infrastructure.

This paper delves deep into the capabilities of Wi-Fi and 5G, analyzing how these technologies perform in high-
stakes environments and how their unique attributes can address specific government and defense needs. It further
examines how these two technologies can work together as complementary solutions, creating a hybrid connectivity
model that maximizes their respective advantages. By leveraging the strengths of both Wi-Fi and 5G while
minimizing their limitations, government and defense operations can be better equipped to support critical
missions effectively and reliably in an increasingly digital and connected world.

Understanding the Technologies

Private 5G

Private 5G is a dedicated wireless network that operates independently from public 5G, offering dedicated capacity,
customized coverage, enhanced control, security, and customization. Private 5G networks are well suited for the
defense sector where security, reliability, and performance are non-negotiable. These networks offer customizable
deployments to meet unique operational needs, along with end-to-end encryption to safeguard sensitive data. They
provide low latency and high-speed connectivity, enabling seamless, real-time communications in dynamic, mission-
critical scenarios. Whether supporting advanced technologies like autonomous systems, secure data sharing, or
ensuring uninterrupted operations in remote or

high-risk environments, private 5G networks are engineered to deliver robust and secure solutions tailored to the
demands of modern organizations.

*  High Security: Strict network access and robust encryption align with federal, and DoD cybersecurity
policies, protecting sensitive business and mission data. Private 5G offers a security advantage over Wi-Fi,
not through a single killer cipher but through a stack of mutually reinforcing controls—SIM-anchored identity,
full-plane encryption, licensed-spectrum exclusivity, built-in segmentation, and operational discipline. Federal
Private networks must pass through Stringent Federal compliance testing for security vulnerabilities.

*  Low Latency: Essential for time-sensitive operations, such as command-and-control, autonomous system
coordination, and mission-critical production environments, Private 5G ensures low latency by offering
dedicated network resources, reducing congestion, and enabling faster data transmission for real-time
responsiveness.

«  Extended Range and Scalability: Supports large-scale deployments on military bases with full mobility,
federal complexes, and field operations. Unlike other connectivity technologies, which have limited range
and struggle with interference in dense environments, 5G provides significantly better coverage, supporting
deployments across wide areas with mobility and seamless connectivity, enhanced range, reliability, and

Example: A defense agency leverages Private 5G to connect mobile command posts and autonomous vehicles on a
training ground, enabling secure, real-time data flows and operational coordination across vast distances.
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Wi-Fi continues to play a crucial role in office environments, administrative centers, and smaller installations,
serving as the backbone for reliable connectivity in government settings. Its well-established, mature infrastructure
ensures consistent performance, while its widespread device compatibility makes it indispensable for seamless
communication and operations. From supporting secure communication channels to enabling efficient
collaboration, Wi-Fi remains the workhorse for everyday connectivity in secure government spaces, ensuring that
both staff and systems can operate effectively.

Key Features of Wi-Fi:

*  Cost-Effectiveness: Facilitates short-range communications within office buildings, government facilities,
and controlled-access areas without major infrastructure overhauls.

.  Device Compatibility: Ensures interoperability for a wide range of devices and specialized equipment,
thanks to WiFi’s unmatched device compatibility. With decades of use and proven reliability, Wi-Fi is
backwards compatible, making it ideal for connecting both modern and legacy devices seamlessly.

«  Easy Deployment: Wi-Fi is easy to set up because it needs minimal infrastructure. Installation is fast and
cost-effective, and access points can be placed anywhere to provide connectivity in various environments
—including government buildings, and public areas.

Example: A federal building deploys Wi-Fi throughout its meeting rooms and workspaces, enabling broadband
access for authenticated staff on government-issued devices. A large military base uses Wi-Fi to provide
staff and visitors with fast, wireless network access across multiple departments.

Limitations of the Technologies

While both Private 5G and Wi-Fi have their own unique strengths, neither is without its limitations. Each
technology comes with its own set of challenges that can impact performance, scalability, cost, and deployment
depending on the environment and specific use case. Understanding these limitations is essential to making
informed decisions and selecting the right solution to meet your unique requirements. By recognizing the
strengths and weaknesses of each, organizations can strategically leverage the technology that best aligns with
their operational needs.

Limitations of Wi-Fi

Woeaker Security: While Wi-Fi security standards have improved significantly over the years, particularly for
general consumer use, it may still be susceptible to vulnerabilities, particularly in contested or high-threat
environments. This makes it less attractive for Government use cases requiring heightened security. Hackers
can exploit weaknesses in encryption or poorly configured networks, making it less secure compared to the
robust and tightly controlled architecture of Private 5G.

Legacy Constraints: Wi-Fi networks often need to maintain backward compatibility with older devices,
which can introduce security vulnerabilities and limit the adoption of the latest, more advanced security
protocols. This can create challenges for organizations looking to future-proof their networks while still
supporting legacy devices.

Limited Range: Wi-Fi works well in confined indoor spaces like offices or small venues, but its limited
range and reliance on dense infrastructure make it unsuitable for deployments across large geographical
areas. Whether it’'s for expan  siv e campus es, militarybases, drone operations, or remote field sites,
Wi-Fi often faces

Limitations of Private 5G

Higher Set-Up Costs: Implementing the necessary infrastructure can involve a larger up-front investment.
. These costs can be offset through subscription models to avoid large upfront expenditures and network
operations. However, these investments can lead to long- term efficiency gains.

Specialized Configuration: Integrating new solutions with existing legacy systems often demands
customization, which can be time-consuming and complex.

Compatibility Gaps: Many legacy government systems need gradual, phased transitions. This process often
involves identifying critical systems for upgrades, testing compatibility, and ensuring minimal disruption to
ongoing operations.
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Use Cases Highlighting Strengths

Where Wi-Fi Excels

Wi-Fi can be a useful solution in Federal and DoD environments where flexibility and convenience are prioritized
over high-level security, reliability, or critical performance. It supports a wide range of devices, including laptops,
smartphones, and IoT technologies, making it suitable for non-classified operations, general communication, and
day-to-day data usage. Wi-Fi is particularly effective in scenarios where network demand fluctuates but remains
within manageable limits, such as administrative offices, open workspaces, and non-sensitive public areas.
However, for mission-critical or highly secure environments, alternative solutions may be required to meet stricter
performance and security standards.

Wi-Fi in Federal and Defense Scenarios

Wi-Fi technology provides a low-cost, easy-to-use connectivity solution that supports a wide range of devices,
making it ideal for non-tactical activities within federal operations. Here’s how Wi-Fi is effectively used in three key
areas:

I. Office Administration: Wi-Fi simplifies day-to-day administrative tasks by enabling staff to access cloud-
based tools, manage schedules, and collaborate across devices.

2. Training and Education: Federal agencies use Wi-Fi to support online training modules, virtual
classrooms, and educational sessions, ensuring employees can conveniently access learning resources
from any device.

3. Visitor and Public Access: Wi-Fi provides reliable guest internet access in federal buildings, courthouses, and
public facilities, offering a simple way for visitors and external stakeholders to stay connected during their
time on site.

By leveraging Wi-Fi for these low security use cases, federal agencies an enhance efficiency and accessibility
withot the need for high security infrastructure.

Where Private 5G Excels

Private 5G is ideal for federal operations where high security, reliability, mobility and performance are critical for
mission success. It enables new capabilities for agencies requiring extensive coverage and real-time data
communication in sensitive or mission-critical environments.

Private 5G in Federal and Defense Scenarios

Private 5G networks are transforming communication and operational capabilities in federal and defense
environments, offering enhanced security, speed, and reliability. Here are three compelling examples of how Private
5G is being utilized:

I. Secure Field Deployments: Private 5G ensures seamless, high-speed communication for troops, drones, and
unmanned vehicles, even in remote or challenging environments. This secure connectivity enhances mission
coordination and effectiveness during both exercises and real-world operations.

2. Smart Base Infrastructure: Military bases and federal facilities use Private 5G to power advanced
technologies like perimeter security systems, surveillance networks, autonomous logistics, and smart sensors.
This creates a more secure and efficient environment for day-to-day operations.

3. Seamless Ship-to-Drone and Ship-to-Helicopter Communication: Private 5G enables real-time
communication between ships, drones, helicopters, and naval piers. This ensures precise coordination for
critical operations like deliveries, surveillance, and supply transfers, enhancing efficiency and reducing mission
execution times.

Strategic Synergy Between Private 5G and Wi-Fi

The Case for Co-Existence

Many government organizations, including federal agencies and the DoD, are leveraging the integration of Wi-Fi
and Private 5G to meet their diverse and mission-critical communication needs. By combining the ubiquitous
connectivity of Wi-Fi with the secure, high-speed, and low-latency mobility capabilities of Private 5G, these
agencies can create robust, flexible networks that support a wide range of applications. For the DoD, this
integration enables secure communication in tactical environments, enhances situational awareness, and
seamless data transfer within the area of operation. Federal agencies benefit from the ability to support growing
loT deployments, improve operational efficiency, and maintain secure, resilient networks in high-demand
scenarios—all without compromising performance or reliability. This powerful combination of technologies is
shaping the future of government communications, ensuring they remain adaptable and efficient in the face of
evolving challenges.

4 | Securing Federal Networks: The Role of Private 5G and Wi-Fi
© 2025 Dell Inc. or its subsidiaries.



Implementation Considerations
Security

When it comes to national defense or sensitive government information, strict adherence to federal and DoD
cybersecurity standards is absolutely non-negotiable, as these measures ensure the protection of sensitive data
and maintain the integrity of critical systems. Best practices for both Wi-Fi and Private 5G networks include
implementing advanced encryption protocols to safeguard data transmissions, ensuring authenticated access to
prevent unauthorized entry, and conducting continual vulnerability assessments to identify and mitigate potential
threats. Additionally, air-gapped network segmentation is essential for isolating sensitive systems and reducing
the risk of lateral movement during a security breach. These combined efforts are critical for maintaining a robust
and secure network environment.

Range Considerations

IT leaders should evaluate network range and the ability to support mobility alongside lifecycle costs and
operational benefits. While Wi-Fi is effective for smaller, localized areas, its limited range can be a constraint for
larger or more dispersed operations. Private 5G, on the other hand, offers significantly greater range of coverage
and mobility, making it ideal for mission-critical or field-based applications that require reliable connectivity across
wide areas. This extended range ensures scalable, secure operations that align with business or mission-critical
needs.

Device Compatibility and Meeting End Device Requirements

loT sensors and low-power devices, for instance, often thrive on energy-efficient networks like Wi-Fi. On the other
hand, high-bandwidth applications, such as video streaming or advanced analytics, can benefit significantly from
5G’s speed and capacity.

A thorough assessment of device compatibility and network needs ensures businesses select the right technology
to support current operations while planning for future scalability. Aligning the network with the unique needs of end
devices not only fosters seamless integration but also maximizes performance and growth potential.

Scalability and Future-Proofing

Investments in emerging standards—such as Wi-Fi 7 and advanced 5G—are critical for enabling organizations
across various sectors to stay adaptable to evolving technological requirements. Wi-Fi 7 promises faster speeds,
enhanced reliability, and reduced latency, making it ideal for high-demand applications like AR/VR and loT. Similarly,
advanced 5G networks provide unprecedented connectivity and capacity, allowing teams to scale operations
seamlessly. Modular infrastructure, software-defined networks, and backward-compatible deployments further
support organizations by enabling incremental and cost-effective upgrades. These advancements are beneficial for
government entities, ensuring they can meet future demands without overhauling existing systems.

Real-World Case Study

Case Study |: Defense Logistics Operations

A Department of Defense agency revolutionized its logistics operations by integrating advanced connectivity
solutions. Wi-Fi was deployed throughout warehouse interiors to ensure seamless inventory management and
precise asset tracking, enabling personnel to locate and manage critical equipment with ease. At the same time,
Private 5G was implemented to handle secure and reliable external communications with supply convoys and
deployed personnel in the field. Additionally, the 5G network can backhaul the inventory information collected over
the Wi-Fi network back to a command center for storage and processing. This dual-network approach maintained
data integrity while supporting real-time coordination essential for military logistics operations, ensuring both
agility and security in high-pressure scenarios.

Case Study 2: Military Base Operations

A military base enhanced its communication and operational capabilities by integrating both Private 5G and Wi-Fi
technologies. Private 5G was deployed to support secure, real-time communication for autonomous drones and loT
devices critical to base security and surveillance. Wi-Fi was utilized to provide connectivity for administrative
tasks and mobile devices used by personnel within secure facilities. This dual-network approach improved
situational awareness, streamlined mission-critical workflows, and ensured reliable, high-speed connectivity for
both tactical and administrative operations, bolstering overall mission readiness and efficiency.
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Conclusion

The integration of Wi-Fi and Private 5G is not just a technological advancement—it’s a mission-critical strategy for
the future of connectivity. By harnessing the unique strengths of both, the US Government and DoD can build
secure, scalable, and resilient networks that drive innovation, enhance operational efficiency, and maintain a decisive
communications advantage. This strategic approach ensures the agility and reliability necessary to meet evolving
mission demands and continue delivering exceptional service to those who depend on it.
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