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The expansion of the Internet of Things (IoT) in critical communications in key verticals
has led to private networks becoming essential for those industries that rely on
secure, high-performance connectivity. Traditional public networks often struggle
with congestion, security risks, and inconsistent performance, making them
inadequate for the demands of industrial IoT, smart manufacturing,

logistics, warehousing, and more.

5G Private networks host a bevy of benefits for these enterprises, as Industrial 4.0
becomes more widespread and next-generation IoT in automation, robotics, and
intelligence gain a greater foothold in everyday operations.

Private networking is quickly becoming a foundation for a more connected,
intelligent, and autonomous future, and this guide will explain the relevant
arguments for the use of private networking and how this technology stacks
up against others in supporting critical communications.
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Critical Communications before
5G Private Networking

Organizations that needed connectivity in remote or off-grid locations
had to depend on satellite-based communication or wired infrastructure,
which was costly, slow to deploy, and difficult to scale. In environments
like mining, oil & gas, and large industrial campuses, poor connectivity
led to operational inefficiencies, data transmission delays, and security
risks due to reliance on unlicensed Wi-Fi based private networks or
unsecured public networks.

The lack of control over network performance, security vulnerabilities,
and unreliable coverage hindered business operations, making it
clear that industries needed dedicated, high-performance private
networking solutions to support automation, IoT, and real-time
communication at scale.
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Why 5G Private Networking Solutions
Are Essential for Industrial, Warehousing,
and Manufacturing IoT

As industries continue to embrace automation, IoT, and real-time data analytics,
the demand for secure, reliable, and high-performance connectivity has never been
greater. Traditional public networks and Wi-Fi private networks, while effective

for general business use, often fall short in industrial settings where low latency,
scalability, and security are non-negotiable. This is where 5G private networking
solutions come into play, providing businesses with dedicated, custom-built
networks tailored to the needs of industrial, warehousing,

and manufacturing applications.

Globalstar.com



http://globalstar.com

The Growing Need for 5G Private Networks

From robotics and automated guided vehicles (AGVs) in warehouses to predictive
maintenance and real-time quality control in manufacturing plants, industries today
require constant, uninterrupted communication between devices and systems.
Public cellular and Wi-Fi networks often struggle to keep up due to:

T¢ Network congestion
o

Public networks serve multiple users, leading to bandwidth limitations.

VR

- Security risks
@ Open and unlicensed private Wi-Fi networks increase the risk of cyber threats
and unauthorized access.

3 . .
@A\, Limited coverage
Many industrial facilities and warehouses have dead zones where Wi-Fi struggles

to maintain a connection and public cellular network signals fail to propagate
into the structures.

A 5G private network reduces these challenges by dedicating resources to mission-critical
applications, ensuring faster, safer, and more reliable connectivity.
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How 5G Private Networks Are Revolutionizing Industrial IoT

5G Private networks are not just becoming more important in industrial applications, but they're also helping to drive the next-generation of IoT - Industry 4.0.

Warehousing & Logistics

Modern warehouses are increasingly reliant
on automation and real-time tracking.
A 5G private network allows businesses to:

v/, Seamlessly connect and control AGVs and
robotic pickers without latency issues.

v/, Track inventory with RFID and IoT sensors
for real-time stock updates.

v/, Ensure continuous data exchange across
expansive warehouse floors, avoiding
interference issues common with
public networks.
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Manufacturing & Smart Factories

5G Private networks enable Industry 4.0
applications that drive efficiency, cost savings,
and safety. Key advantages include:

v/, Real-time production monitoring -
Sensors and Al-driven analytics can track
efficiency, reduce downtime, and prevent
costly machine failures.

v/, Remote diagnostics and predictive
maintenance - 5G Private networks allow
equipment to report performance issues
before they become critical, reducing
downtime and repair costs.

v/, Secure, uninterrupted data transmission -
Critical manufacturing data is kept on
dedicated infrastructure, eliminating cyber
risks associated with public networks.

Industrial Operations & Energy Sector

For industries operating in remote or challenging
environments, such as oil & gas, mining, and
renewable energy, 5G private networks provide:

v/, Reliable, long-range connectivity in areas with
poor or no cellular coverage.

v/, Remote monitoring and control of critical
infrastructure, ensuring faster response times
to potential failures.

v/, Reduced operational costs by enabling smart
automation and Al-driven decision-making.
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The Future of 5G Private Networks
in Industrial IoT

As private networks continue to evolve, innovations such as 5G, Al-powered
network optimization, and edge computing further enhance connectivity.

The future will see:

* Greater adoption of hybrid networks, combining terrestrial and satellite
solutions for seamless coverage in all environments.

* Increased use of Al-driven automation, allowing real-time adjustments
based on predictive analytics.

* Stronger cybersecurity frameworks, ensuring zero-trust security models
are applied across industrial networks.

It's becoming more and more evident that private networking is importantin
critical communications - and the infrastructure and technology is developing
alongside the demand.

What's also important is understanding that - like many other technologies -
there are a breadth of choices, and how to make the best one based on the
requirements of the use case.
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Understanding the Ditterent Types
of Private Networks

As businesses increasingly rely on connected devices, automation, and IoT, the
need for private networks has never been more critical. Unlike public networks,
which are shared among multiple users, private networks offer dedicated,
secure, and high-performance connectivity tailored to specific industrial,
enterprise, and operational needs. However, not all private networks are

the same. They vary in technology, deployment model, and use case.

T
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Private Wi-Fi Networks

Private Wi-Fi networks are localized wireless networks used within
an enterprise, facility, or campus. They use standard Wi-Fi 6 or Wi-Fi
6E technology to deliver connectivity to employees, IoT devices, and
operational systems.

Key Benefits

Cost-Effective: Wi-Fi infrastructure is relatively affordable
and easy to deploy.

Broad Device Compatibility: Most devices already support
Wi-Fi connectivity.

Flexibility: Can support multiple users and applications within
a limited area.

Use Cases

Office Environments: Supports employee laptops, VoIP, and
cloud applications.

Retail & Hospitality: Provides customer Wi-Fi access and
connects smart POS systems.

Small Industrial Facilities: Connects IoT sensors and automation
equipment in localized settings.
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How It Works

Wi-Fi networks are wireless local area networks (WLANSs) that provide
connectivity using unlicensed spectrum. They are commonly deployed in
offices, warehouses, and retail stores.

+ Cost-effective: No licensing fees and hardware is widely available.

+ Easy to deploy: Wi-Fi is plug-and-play, making it accessible for
small to mid-sized businesses.

+ Broad device compatibility: Most IoT and industrial devices
support Wi-Fi.

- Limited range: Coverage is restricted, requiring multiple access
points in large facilities.

— Interference issues: Wi-Fi signals degrade in dense industrial
environments

— Lack of mobility: Wi-Fi doesn’t support network-controlled mobility
and seamless handovers.

— Security vulnerabilities: Unlicensed spectrum makes Wi-Fi more
susceptible to hacking.
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Comparison to 5G Private Networks

Wi-Fi is great for localized coverage but lacks the range, reliability,
and security that private networks offer. 5G Private networks provide
stronger signal strength, better performance in industrial settings,
and superior security measures.
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Proprietary Private Mesh Networks Private LPWAN (Low-Power Wide-Area Networks)

A mesh network consists of multiple nodes (routers or devices) that LPWANSs are designed for low-bandwidth, long-range IoT applications where
communicate directly with each other, creating a self-healing and devices need to send small amounts of data over extended periods with minimal
decentralized network. power consumption. Technologies like LoRaWAN, Sigfox, and NB-IoT fall under
this category.

Key Benefits
* High Resilience: If one node fails, the network automatically Key Benefits

reroutes traffic. * Ultra-Low Power Consumption: Ideal for battery-operated IoT devices.
 Ideal for Large Areas: Eliminates single points of failure * Long-Range Communication: Supports connectivity over kilometers

and extends coverage. without requiring Wi-Fi or cellular.
* No Centralized Infrastructure: Reduces reliance on fixed * Cost-Effective: Does not require heavy infrastructure investment.

access points.

Use Cases Compared to Private 5G Networks

* Emergency Response & Disaster Recovery: Provides instant

L Private LPWAN networks are designed for long-range, low-power
connectivity in disaster zones.

applications where devices need to send small amounts of data

* Mining & Remote Operations: Connects IoT devices across vast, intermittently over vast areas. They are ideal for agriculture,
hard-to-wire locations. environmental, and asset-tracking solutions. It has limited bandwidth

and higher latency, making it unsuitable for real-time automation or

high-speed data applications.

-
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Hybrid Network

Some enterprises use a combination of public cellular and Wi-Fi to create a
hybrid network solution. This approach leverages multiple network types to
provide redundancy and extended coverage.

+ Flexibility: Businesses can switch between different networks
as needed.

+ Failover protection: If one network fails, another can take over.

+ Combines strengths of multiple technologies: Provides better
coverage and connectivity options.

— Higher complexity: Managing multiple network types requires
advanced IT infrastructure.

— Inconsistent performance: Different networks may have different
speeds and latency levels.

— Security risks: Public networks in hybrid setups can introduce
vulnerabilities to secure enterprise operations
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Comparison to 5G Private Networks

While hybrid networks can improve coverage, 5G private networks
offer a more streamlined, secure, and optimized approach to enterprise
networking. 5G Private networks ensure consistency in speed, security,
and quality of service, without the operational complexities of
managing multiple network types.
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Private 5G Cellular Networks Public Cellular Networks

A private 5G cellular network is a dedicated network deployed within Public cellular networks are operated by telecom providers and serve a broad
an enterprise, industrial site, or campus. Unlike public cellular networks range of consumers and businesses. These networks are built for mass-market
operated by telecom providers, private 5G networks are designed to provide use and provide coverage via shared infrastructure.

exclusive, high-performance connectivity for a specific organization.

Key Benefits + Widespread coverage: Available in most urban and suburban areas.
 Ultra-reliable, low-latency communication: Ideal for real-time IoT,

automation, and robotics. + Easy to access: No need to build or manage network infrastructure.

* Scalability: Supports thousands of devices with strong security and + Supports high-speed data: LTE and 5G can handle IoT applications

network control. requiring real-time connectivity.
e Custom Spectrum Use: Can operate on licensed (like Band n53),

. |
unlicensed, or shared spectrum bands like CBRS (n48).
— Network congestion: Since these networks are shared, performance can

Use Cases fluctuate based on traffic.
* Manufacturing & Industry 4.0: Connects robotic systems, predictive ~ Lack of customization: Enterprises have no control over network security,

* Warehousing & Logistics: Enables automated guided vehicles (AGVs)

.. . — Coveraqge gaps: Hand-off on cellular networks can struqgqle, leading to
and real-time inventory tracking. gegap 99 g

coverage interruptions. Even if these interruptions are momentary, the
lags can significantly impact operations and performance. At worst, some
machinery or automation might go offline until manually reset.
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Choosing the Rignt Private Network

The right private network depends on the industry, operational needs, and
required level of security and control.

Network Type Ideal Application Key Strengths
Private Wi-Fi Offices, retail Cost-effective,
easy to deploy
Proprietary Mesh . -
prietary Large-area coverage Self-healing, resilient
Networks
LPWAN foT-sensor-based Long-range, low power
applications
Cellular 5G Industrial .IoT, ngh capacity, ultra-
Warehousing reliable, low-latency
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Why 5G Private Networks Have
the Overall Advantage

While public networks, Wi-Fi, satellite, and hybrid models all have
their strengths, 5G private networks provide the most secure,
reliable, and scalable solution for industrial IoT applications.

With dedicated bandwidth, reduced latency, and full control over
network management, businesses can optimize automation,
real-time monitoring, and mission-critical operations without

the limitations of shared infrastructure.
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A Powertul 5G Private Networking Approach:
How XCOM RAN is Leading the Way

The rapid evolution of IoT and private networking has transformed industries - driving the demand
for high-performance, scalable, and secure network solutions. As businesses embrace automation,
Al-driven decision-making, and real-time data processing, traditional network solutions - such as
Wi-Fi and public cellular networks - are struggling to keep pace. This is where XCOM RAN comes in,
offering a next-generation 5G private networking solution designed to meet the complex needs of
modern industrial environments.

* High bandwidth for large-scale IoT deployments

* Low latency to enable real-time automation

» Seamless coverage across large industrial sites
 Scalability to support increasing device connections

Public networks and traditional private network solutions struggle to meet these demands. Wi-Fi
lacks the range and reliability for large industrial deployments, while public networks are shared,
leading to congestion and unpredictable performance. Legacy private network solutions, such

as small-cell LTE based systems, often require complex frequency planning and costly hardware
upgrades to scale effectively.
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How XCOM RAN Solves These Challenges

XCOM RAN is designed from the ground up to address the unique networking challenges
faced by industrial and enterprise IoT applications. Unlike traditional LTE or 5G private
networks, which rely on multiple radio units and complex handoff processes, XCOM RAN
introduces a supercell architecture that eliminates interference, increases capacity, and
simplifies deployment.

Increased Capacity and Performance

One of the biggest challenges with traditional wireless networks is that performance
degrades as more devices connect.

XCOM RAN overcomes this by delivering:

* 4x capacity gains over traditional 5G NR systems

* No handoff boundaries, eliminating connection drops

 Improved downlink and uplink efficiency for real-time data exchange

This means that industrial IoT applications — such as automated robots, industrial sensors,
and remote monitoring systems — can operate at full efficiency without network slowdowns.
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Edge Processing for Low Latency IoT Applications

Network latency can be a major bottleneck for IoT solutions that rely on
real-time decision-making. XCOM RAN addresses this by processing signals
at the edge, reducing latency, and enabling faster data transmission
between connected devices.

This is critical for:

» Warehouse automation, where robotic systems must coordinate
without delays

* Industrial safety applications, where real-time sensor data is used to
prevent accidents

* Predictive maintenance, where Al-driven analytics detect failures
before they occur

Globalstar.com

Scalability Without Complexity

Most private networking solutions require detailed frequency planning
and expensive hardware overhauls to expand coverage.

XCOM RAN is built for easy scalability, allowing businesses to:
 Expand coverage simply by adding radio units
* Avoid expensive “rip-and-replace” infrastructure upgrades

* Deploy networks faster with simplified setup and management

For industries that require dynamic and adaptable networks, XCOM RAN
provides long-term flexibility and cost efficiency.
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The Future of 5G Private Networking is Here

As industries continue to invest in IoT, automation, and Al, 5G private networks will become
the backbone of mission-critical operations.

XCOM RAN is positioned as the ideal solution for enterprises that need:
* Reliable, interference-free connectivity in industrial environments
* Low-latency, real-time performance for automated systems

 Seamless scalability to support growing IoT ecosystems

With XCOM RAN, businesses can future-proof their networks, ensuring they remain agile,
efficient, and ready for the next wave of IoT innovations.

Get more information on how XCOM RAN can transform private networking solutions
here and when you're ready to speak to one of our XCOM RAN experts, reach out.
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