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5G Indoors

What It Really Takes to Deploy
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INTRODUCTION

The rollout of 5G technology is transforming the way we live, work, and connect. Promis-
ing lightning-fast speeds, near-zero latency, and the ability to support an enormous
number of devices simultaneously, 5G is widely considered the next frontier of digital
infrastructure. While outdoor deployment of 5G networks is progressing steadily, the true
test of its success lies in how well it performs indoors—where people spend up to 90% of
their time.

Whether it's a hospital relying on real-time data for patient care, a warehouse using auton-
omous robots for inventory management, or a university campus embracing augmented
reality in classrooms, indoor 5G has the power to redefine the experience. But bringing 5G
indoors is not as simple as flipping a switch. High-frequency signals like mmWave struggle
to penetrate walls, and every building presents its own RF (radio frequency) environment.
Success depends on engineering precision, smart planning, and the right partners.

This eBook breaks down the real challenges of deploying 5G inside buildings, debunks
common myths, highlights best-fit use cases, and shares RAN Wireless' proven approach
to getting it right.




The Myth vs. Reality

of 5G Deployment

Despite all the buzz, deploying 5G—especially indoors—is far from simple. As organiza-
tions rush to future-proof their facilities, they often encounter a gap between expectations
and engineering realities. Let's explore some of the most common misconceptions:

©

Any building can be ‘upgraded’ to 5G with minimal effort.

0

Unlike Wi-Fi or public cellular service, indoor 5G requires precise
site-specific planning. Each floorplan, material type, and equipment
load impacts signal behavior.
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5G just works better than LTE.

|

While 5G can deliver much higher speeds and lower latency, those
benefits often rely on higher frequency bands (like mmWave) which
are easily blocked by walls, glass, and metal surfaces.

i

One technology solves everything

@ )

Most indoor environments benefit from a hybrid approach that blends
DAS, small cells, and even Wi-Fi 6 to meet performance needs.

Bringing 5G indoors means working with RF behavior—not against it. This is where accu-
rate modeling, specialized hardware, and local interference considerations become cru-
cial.




What Indoor 5G Really Needs

Deploying 5G inside a building is not a matter of just installing antennas or enabling a new
router. Successful indoor 5G networks require a combination of precise planning, expert
configuration, and a deep understanding of the physical environment.

Here's what goes into a high-performing indoor 5G deployment:

Site Surveys:

These include walk tests, spectrum
scans, and floorplan audits to identify RF
obstructions, usage patterns, and key
interference sources.

Predictive Modeling:

Using advanced planning software, RF
engineers simulate how signals will
behave within the physical constraints of
the space.

Small Cells & DAS:

Strategic use of small cells, distributed
antenna systems (DAS), and mmWave
gear ensures dense coverage without
overload.

Backhaul Infrastructure:

All that bandwidth must connect to the
core. High-speed backhaul (fiber, Ether-
net) is essential to keep traffic flowing.

Additionally, environmental factors such as glass walls, elevators, equipment rooms, and
dense device zones must be taken into account during design. Overlooking even one of
these factors can mean the difference between seamless connectivity and dropped

signals.



Use Cases —

Where 5G Indoors Truly Shines

Indoor 5G opens up a world of new possibilities that traditional Wi-Fi and public cellular
networks cannot deliver consistently. Here are a few real-world scenarios:

Smart Hospitals & Logistics & Education & Training
Manufacturing Healthcare Warehousing
Immersive learning
In automated From wireless Indoor tracking of  via AR/VR platforms
production lines, patient monitoring assets, becomes possible
5G enables to rapid image autonomous at scale with 5G’s
real-time control of transfer between guided vehicles high-speed, low-lag
robotic arms, departments, 5G (AGVs), and rapid communication.
quality monitoring,  supports low-laten- inventory updates
and predictive cy data exchange rely on
maintenance. critical to care. uninterrupted,
scalable

connectivity.

These examples highlight that 5G isn't just a technology upgrade—it's a strategic enabler
for digital transformation.




What Can Go Wrong

(and How to Avoid It)

Even with the promise of better connectivity, indoor 5G deployments can stumble without
careful execution. Here are some of the most frequent mistakes—and how RAN Wireless
ensures they're avoided:

@ Poor Planning:

Neglecting early site surveys and RF analysis can lead to dead zones or signal
congestion. We mitigate this by conducting on-site walk tests and using heat-
maps to design reliable coverage.

@ Incompatible Equipment:

Mixing legacy infrastructure with modern 5G gear without validation can
cause performance bottlenecks. We conduct interoperability audits to
ensure all components play well together.

Ignoring Interference:

@ Metal walls, mirrored surfaces, and electronic machinery can severely disrupt
signal propagation. RAN Wireless engineers plan with these obstructions in
mind using predictive modeling.

Underestimating Power & Backhaul:

@ Without reliable backhaul (fiber or Ethernet) and sufficient power, even the
best equipment fails. We prioritize connectivity backbone planning early in
the design process.

Avoiding these pitfalls doesn't just save cost—it guarantees performance, longevity, and
scalability.




RAN Wireless'

Approach to Indoor 5G

At RAN Wireless, Inc., we know that every building is unique—and so is every 5G deploy-
ment. We begin every engagement with a clear goal: tailor the network design to your
environment, application, and future scalability.

Detailed RF and environmental analysis for your facility

Vendor-neutral hardware recommendations

>

>

»  Predictive modeling and heatmap simulations

» End-to-end design: from access points to backhaul planning
>

Seamless deployment with live testing and validation

Model

¥

Deploy

4

Optimize

Most importantly, we work as an extension of your team. Whether you're upgrading a cor-
porate HQ, retrofitting a warehouse, or building a new facility, RAN Wireless ensures your
indoor 5G rollout is future-proof, high-performance, and intelligently designed.




Final Thoughts

Indoor 5G is not just another IT upgrade—it's a transformative investment in speed,
reliability, and digital readiness. But to realize its benefits, organizations must move
beyond generic installs and embrace customized, data-driven deployment planning.

Not every facility needs full-scale 5G coverage—but every deployment needs smart

design, high-performing infrastructure, and trusted guidance. Partnering with the right
experts can make all the difference between frustration and flawless connectivity.

o6

Design it once.
Deploy it right. 9’




About RAN Wireless

RAN Wireless is a leading telecom engineering company that specializes in turnkey wire-
less infrastructure—indoor and outdoor. From 5G and DAS design to RF audits and
spectrum strategy, we serve global enterprises with scalable, cost-effective, and high-per-
formance connectivity solutions.

Our team brings proven expertise, industry-leading tools, and a commitment to quality
across every phase of wireless network deployment.
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