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Why the most important infrastructure decision in healthcare
isn't a building. It's the network inside it.



INTRODUCTION

Rethinking the
wireless network strategy.

Modern hospitals are more connected than ever: ambient Al scribes,
continuous monitoring, surgical robotics, asset tags, EHRs, paramedics,
patients, visitors — all moving through the same building. All requiring
instant, reliable connectivity.

And underneath it all sits one assumption that is quietly putting patient
outcomes at risk: that Wi-Fi is the network.

Itisn't.
The hospital of the next decade runs on a layered, purpose-built wireless

network ecosystem that includes Wi-Fi, public cellular, private cellular,
mmWave, and LPWAN — orchestrated as one platform.
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This eBook is a short field guide to that shift.
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THE WIRELESS NETWORK TOOLKIT

Silver bullet solutions are fiction.
Multi-layered strategies are real.

No single technology can carry every clinical workload. The hospital of tomorrow
runs on a layered wireless ecosystem where each layer is purpose-built to support

> 60%

By 2026, more than 60% of enterprises are
deploying 5+ wireless technologies.

Gartner

a specific set of devices, users, and reliability requirements. All orchestrated as

one platform.
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THE LAYERED WIRELESS NETWORK
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Wi-Fi
WI-FI 6 /6E /7

Unlicensed local area wireless. The
workhorse in the hospital wireless
network strategy.

BEST FOR

General-purpose user and device
access throughput the buildings,
campus, and garage.

mmWave
5G / 6G HIGH-BAND

Multi-gigabit, fiber-like wireless
throughput over short, line-of-sight
distances in purpose-designed clinical
spaces.

BEST FOR

High-bandwidth hotspots for imaging
transfer, AR-assisted surgery, and
4K/8K surgical video.

Public Cellular
DAS & SMALL CELL RADIO

AT&T, T-Mobile, & Verizon indoor
cellular connectivity to fill “dead
zones" throughout the entire facility.

BEST FOR

Multi-carrier coverage and seamless
macro network handoffs to smart
devices and medical devices.

LPWAN
LOW-POWER NETWORKS

Ultra-low-power, low-bandwidth
wireless loT sensors and controllers
that run for years on a single battery
and don't congest Wi-Fi.

BEST FOR

Clinical and building automation
applications such as asset tags,
temperature, access, and security.

Private Cellular (PCN)
CBRS PRIVATELTE / 5G

A cellular network owned and operated
by the hospital or service provider that
delivers carrier-grade reliability but
controlled by the hospital.

BEST FOR

Secure, mobile, deterministic data and
voice for mission-critical clinical
workflows and robotics.

Public Safety
DAS & REPEATER

A dedicated in-building radio system
for first responder LMR, FirstNet, and
2-way radio communications.

BEST FOR

Code-mandated public safety
coverage, AHJ inspection, and
certificate-of-occupancy requirements.
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WHAT THE WIRELESS NETWORK SUPPORTS

Top hospital
wireless use cases.

Every one of these workloads has different demands for
coverage, capacity, latency, mobility, and reliability. Matching
each to the right wireless layer is the wireless network
strategy challenge.

RF| CONNECT

@ Clinical Communications
WI-FI + PCN + DAS

Physician smartphones, nurse call, secure
messaging, alarm escalations. Seconds
matter and handoffs cannot drop.

@® Al&Ambient Intelligence
PCN + MMWAVE

Ambient scribing, computer-vision fall
detection, real-time Al inference at the
bedside.

@ Medical Imaging & Diagnostics
PCN + MMWAVE + WI-FI 7

Multi-gigabit transfers of CT, MRI, and
pathology imagery without waiting for fiber.

@ Environmental & loT Sensing
LPWAN

Thousands of low-power sensors: med-fridge
temps, leak detection, occupancy, air quality.

@ Patient Monitoring & Telemetry

PCN + WI-FI

Continuous vitals, sepsis prediction,
deterioration alerts streaming from connected
monitors.

Surgical & Mobile Robotics
PCN + MMWAVE

Deterministic latency or high-throughput for
surgical robots, AMRs, and autonomous
service platforms.

Asset Tracking & RTLS
LPWAN + PCN + WI-FI

Real-time location of pumps, beds, crash
carts, and high-value mobile equipment.

Public Safety & Visitor Experience
DAS + WIFI

Carrier coverage and data connectivity for
staff, patients, and visitors; P25 and FirstNet
for responders.
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CHAPTER O1 THEMYTH THAT WI-FI IS GOOD-ENOUGH

The most dangerous words
in healthcareIT:
"The Wi-Fi works fine"

Wi-Fi 6E and 7 are excellent. But no single wireless network technology
is the right answer for every clinical use case.

A visiting specialist walking in from the parking garage needs seamless carrier
coverage. That requires a DAS that eliminates dead zones in the building.

A surgical robotics platform or real-time Al inference workload needs the
deterministic latency of a CBRS-based private cellular network — not shared Wi-Fi
contending with patient streaming two floors up.

A low-power sensor monitoring medication refrigerator temperatures is best
supported by LPWAN, designed for exactly that kind of always-on, low-bandwidth,
battery-dependent device.

The question isn't whether Wi-Fi works. It's whether each use case is optimally
matched to the right wireless network technology — and whether those systems are
designed, managed, and monitored as one unified architecture.
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MYTH BUSTING
5 hospital wireless network beliefs worth retiring.

Hospital wireless network planning gets messy when oversimplified assumptions turn into strategy. In healthcare environments, the biggest

problems usually do not come from a lack of technology; they come from applying the wrong wireless network layer to the wrong clinical,
operational, or facilities requirement.

66 66
Wi-Fi can handle all clinical Private Cellular is just faster Wi-Fi
& loMT needs
% Wi-Fi remains essential in hospitals, but @ Private 4G/5G is not simply a speed

dense device populations, roaming upgrade; it is a different operating model

complexity, and interference can make it a built around mobility control, quality of

poor fit for every critical workflow. service, and managed access policies.

99
66
Coverage provides clinical- Wireless infrastructure is a Neutral host just means a multi-
grade performance construction financial line item carrier in-building wireless network
@ A coverage map or a strong signal @ Treating wireless as a one-time facilities @ Neutral host is fundamentally about

indicator does not guarantee usable project ignores how fast clinical ownership, operations, and a carrier-
experience under load. applications, connected devices, and neutral participation model; multi-carrier

digital workflows evolve. capability alone does not create that

neutrality.

99 99
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THE STAKES
The cost of getting it wrong.

Wireless failures in a hospital rarely look like an outage. They look like a delayed alert, a dropped handoff, a slow imaging transfer. Individual
events that quietly compound into patient safety, revenue, and other risks. Every one of these is a story clinicians have already lived.

— 0——0 © — 0—0 ©

The deterioration model fired. Nobody The chart wouldn't load at the bedside.

The call never reached the responding

saw it.

physician.
Single-carrier voice, no DAS in the north tower. The rapid A continuous-monitoring wearable dropped off congested] Attendings burn six to eight minutes per patient re-
response team scrambles ninety seconds late — an Wi-Fi during a shift change. The sepsis prediction never authenticating and reloading records on spotty network.
eternity in a cardiac event. showed on the nurse's device until next day rounds. Multiply by twenty rounds. Every day. Every clinician.
ROOT CAUSE ROOT CAUSE ROOT CAUSE

Clinical traffic sharing spectrum with guest streaming. Undersized Wi-Fi capacity and roaming design.

No multi-carrier indoor coverage.
® 060 06— ® 00 00—

O 06—0 ¢ ® 6—0 © ® 6—0 ¢
First responders lost radio in the ED bay. $180,000 in vaccines were quietly

The trauma CT sat for eleven minutes.
warming.
A stroke workup CT couldn't move from the scanner to Poor public safety coverage at the ambulance entrance. An LPWAN temperature gateway silently failed on a
the reading room fast enough over a shared Wi-Fi Fire marshal flagged the facility for NFPA 1221 non- Sunday. A refrigerator drifted out of spec for eight hours
backhaul. tPA window narrowed while the file crawled. compliance, jeopardizing certificate of occupancy. before a nurse opened the door and smelled it.
ROOT CAUSE ROOT CAUSE ROOT CAUSE
No dedicated high-bandwidth wireless path. No in-building public safety DAS. No purpose-built IoT sensing layer with alerting.
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CHAPTER 02 A HOSPITAL HAS MULTIPLE BOSSES

One facility.

Six constituencies.

Multiple wireless technologies.
No single network.

Nobody walks into a hospital with the same expectations, the same device, or the same
tolerance for failure.

The Attending Physician
Instant access to imaging, labs, and decision support — anywhere in the building. Every dropped handoff is a problem.

The Bedside Nurse
Clinical communication apps, alarm notifications, and EHR documentation between tasks. Seconds count.

The Biomedical Engineer
Reliable visibility into thousands of networked medical devices, asset tags, environmental monitors, and smart beds.

The Paramedic
A seamless handoff from outdoor cellular to indoor coverage as they roll through the ER bay. Every time.

The Patient
Reliable streaming and video calls — real bandwidth that absolutely cannot share spectrum with life-safety systems.

The Visitor
Just wants to connect. Unknown device, unmanaged, unpredictable — but expected to work.
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CHAPTER 03 Al THROUGHOUT THE HOSPITAL

Al is arriving in clinical care
faster than the wireless network
built to supportit.

Ambient scribing, computer vision, sepsis prediction, surgical
robotics, wearables aren't future state. They're shipping into
hospitals right now.

Ambient clinical intelligence listens to physician-patient conversations and auto-
generates notes. Computer vision monitors patient mobility and fall risk via ceiling
cameras streaming continuous HD video. Sepsis and deterioration models pull real-
time vitals from connected monitors. Surgical robots, autonomous mobile robots, and
continuous-monitoring patches all stream data simultaneously.

The facilities deploying these technologies successfully aren't just buying Al
software. They're making deliberate choices about which wireless network
optimally carries which Al workload at scale.

The gap between 'our network works' and 'our network supports Al-driven care' is

where patient outcomes and operational efficiency are being won or lost — right now,
not in some future state.
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CHAPTER 04 THE CONVERSATION THAT ISN'T HAPPENING

The wireless environment is rarely part
of a hospital patient safety review.

Wireless lives in IT. Patient safety lives in clinical operations, quality, and risk
management. These conversations don't happen in the same room.
But they should.

A clinical communication app drops a rapid response alert because a
Wi-Fi handoff failed.

A telestroke consult degrades mid-call because the neurology unit is
in a dead spot

A first responder's FirstNet device can't connect indoors because a
15-year-old single-carrier DAS can't support it.

A medication refrigerator temperature spike goes undetected for
six hours because the LPWAN sensor's gateway lost connectivity

These aren't theoretical. They happen.
A formal wireless health assessment is a key part of clinical risk assessment. It's not
simply a list of access point upgrades. But rather a risk-stratified remediation roadmap that

identifies the hidden dependencies between network layers and the safety of patients.

And it involves multiple operational stakeholders, not just IT.
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A HEALTH CHECK

8 questions to ask before your
next network project.

01 ASSESSMENT

When was the last independent
wireless health assessment and
did it cover more than Wi-Fi?

Why it matters — A Wi-Fi survey is not a
network assessment. You need visibility into
carrier coverage, loT sensing, and public
safety radio too.

05 AIREADINESS

Which wireless layer carries
your Al, imaging, and monitoring
workloads? Is this by design or
by default?

Why it matters — If Al is running on the same
network as guest devices, it will fail on the day
it matters most.
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02 SEGMENTATION

Is clinical traffic on the same
network as visitor streaming?

Why it matters — If nurses and visitors share
spectrum, a busy waiting room can starve a
code cart. Life-safety traffic needs its own
spectrum.

006 10T SENSING

How are you monitoring
temperature, occupancy, and
asset location today?

Why it matters — If sensors run on Wi-Fi or
cellular SIMs, you're paying too much and
getting too little. LPWAN was built for this
layer.

A wireless network project usually starts with a symptom... dead zones, a
failed audit, a new Al deployment that won't work. These eight questions
highlight the strategic and architectural realities underneath the symptom.

03 MULTI-CARRIER

Do all major carriers work in
every clinical space including
basements and elevators?

Why it matters — Physicians, paramedics,
and patients arrive on different carriers.
Single-carrier coverage is a coverage gap
disguised as coverage.

07 GOVERNANCE

Who owns the wireless network
roadmap: IT, biomed, facilities, or
clinical operations?

Why it matters — When nobody owns it,
everybody blames it. A wireless-first hospital
has a single accountable owner across
constituencies.

04 ruBLIC SAFETY

Does your facility meet NFPA 1221
and IFC 510 for in-building public
safety radio?

Why it matters — Non-compliance including
annual inspection can jeopardize your
certificate of occupancy. Fire marshals are
now enforcing this actively.

08 LIFECYCLE

Do you have a funded refresh plan
for the next Wi-Fi, DAS, and PCN
generations?

Why it matters — Standards move every 3-5
years. Without a lifecycle plan, you're running
clinical care on end-of-life infrastructure.
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DESIGN FOR PERFORMANCE
Coverage is not capacity.

A green signal-strength map feels like a working network. It isn't. Coverage and capacity

What actually drives capacity

are different questions. Two design levers matter most: radio density and spectrum band. Radio Density
A low-radio, low-band design can “pass” coverage and still fail on throughput, especially as “S""re rtad"’s;m‘;’e SR LA ICUENELILLY PRI BECT O
. . pectrum Ban
5G/6G rely on mid-band and upper-mid-band spectrum for broadband performance. Mid-band delivers broadband. Low-band delivers coverage.
- i i —af-li Channel Width
Under-designed networks also hit end-of-life sooner because they cannot scale to future Py P
user density, bandwidth, or carrier standards. The right answer isn't maximum density; it's MIMO Layers

2x2 - 4x4 MIMO doubles peak rates when clients support it.

tailored density that's matched to hospital workloads, budget, and now/near/far roadmap.

EXAMPLE: Same 100k SQFT floor. Same spectrum. Three design densities. KEY: Magenta & Green = Broadband. Red = Coverage without Capacity.

GOOD 4 RADIOS BETTER 8 RADIOS BEST 14 RADIOS

84 wors 136 "o 168 " 43%

AVE THROUGHPUT OFAREA AT200+ MBPS AVE THROUGHPUT OF AREA AT 200+ MBPS AVE THROUGHPUT OF AREA AT 200+ MBPS
Checks the coverage box, but broadband workloads are limited Double the radios. Average throughput jumps 62% and the broadband Peak performance and redundancy for high-bandwidth workloads
everywhere the map is red. footprint triples. Now the network carries real clinical data at scale. (e.g., imaging, Al, surgical robotics). Most of the floor is now in the top-

tier data-rate band.
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CHAPTER 05- THE HOSPITAL OF 2030

The 2030 Cheat Code:
Everything else second.

T Lok

The most consé uen ial 'mfr&astructure decision
' system WIIlma e next four+ years isn't a building...
o T

||  It's the w:reless networks inside it.
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Wi-Fi Public Cellular (DAS) Private Cellular (CBRS) mmWave LPWAN

Workhorse for clinical
computing. New standards
unlock clean spectrum and
reliability.
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Carrier coverage for
everyone: staff, patients,
first responders. Evolving

into an Al-enabled platform.

Spectrum the hospital
controls. A reserved clinical
slice that never competes
with visitor streaming.

Multi-gigabit wireless for
point-to-point clinical use
cases that used to require
fiber.

The quiet sensing layer —
thousands of low-power
devices powering smart-
building intelligence.
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WHERE TO START

Start with the strategy.

The healthcare organizations that arrive in 2030 with resilient, Al-ready
clinical operations are the ones treating wireless as patient-safety
infrastructure today, not as a forced upgrade tomorrow.

RF Connect partners with health systems to assess, strategize, design,

deploy, and manage the layered wireless network ecosystem your clinical
workflows actually need.

08052026
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Wireless Health Assessment

A risk-stratified roadmap that connects
network performance to clinical outcomes.

Multi-Spectrum Architecture

Wi-Fi, 5G/6G, CBRS, mmWave, and LPWAN
designed and managed as one unified platform.

Now-Near-Far Timeline

Designed for tomorrow's standards, spectrum
technologies & bandwidth needs; ready today.

Lifecycle Management

Ongoing optimization, monitoring, and
modernization as standards evolve.

rfconnect.com
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