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BLOOMICE TECHNICAL WHITE PAPER

Every Connected Device
Starts with the Antenna

Why the antenna is the foundation of reliable wireless performance

A connected product may be defined by its software, sensors, modem or cloud platform, but none of
them can communicate wirelessly until radio energy passes through the antenna. Every transmitted
message leaves through it, and every received signal arrives through it. The antenna is therefore not
a finishing component: it is where connectivity begins.

The gateway between the device and the real world

Inside a product, data is processed digitally. Outside it, the signal must travel through free space, buildings, cabinets,
chambers, machinery, vehicles or other physical obstacles. The antenna performs the conversion between guided electrical
energy and radiated electromagnetic energy. lts efficiency, pattern, placement and integration determine how much of the
radio's capability becomes usable in the application.

ENVIRONMENT &
NETWORK

Adds distance, obstruction,
interference, multipath and
coverage variation.

APPLICATION RADIO & RF FRONT END | ANTENNA
Creates or consumes the Modulates, amplifies, filters Converts electrical and

information that gives the and receives the required radiated energy in both
device value. signal. directions.

A modem does not guarantee connectivity. The device must still radiate enough useful energy, receive signals
above its effective noise floor and maintain adequate link margin in the final enclosure and installation.

What antenna performance influences
SYSTEM OUTCOME ANTENNA CONTRIBUTION
COVERAGE & LINK MARGIN How consistently the device can reach and remain attached to the intended network.

DATA RELIABILITY Packet success, throughput, latency, reconnect frequency and the quality of received
information.

The amount of avoidable work spent scanning, increasing transmit power, reconnecting

or retransmitting.

ENERGY CONSUMPTION

POSITIONING ACCURACY For GNSS, the visibility, strength and quality of satellite signals reaching the receiver.

The risk of site rework, support calls, truck rolls, replacements and inconsistent fleet

DEPLOYMENT ECONOMICS behaviour.
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ONE PRINCIPLE ACROSS EVERY WIRELESS TECHNOLOGY

Different radios, the same physical dependency

The performance target changes with the application, but the antenna remains fundamental. A cellular device needs multi-
band coverage and network resilience; a battery-powered LPWAN sensor needs efficient low-frequency radiation; Wi-Fi
and Bluetooth products need dependable local coverage and coexistence; GNSS receivers need a clear view of weak
satellite signals. Multi-radio products must achieve all of these objectives without the antennas degrading one another.

WIRELESS FUNCTION ANTENNA PRIORITY

Wide or regional band coverage, efficiency, MIMO/diversity, isolation and real-

Cellular LTE / 5G network performance.

Efficient low-band operation, link margin and minimal retransmission burden for

NB-loT / LTE-M / LPWAN long battery life.

Reliable 2.4/5 GHz coverage, orientation tolerance and coexistence with cellular

Wi-Fi/ Bluetooth and other electronics.

Low noise, suitable polarisation and placement with the clearest practical view of

GNSS / positioning the sky.

Correct electrical length, ground structure, mounting and pattern for the operating

VHF / UHF / private radio frequency and service.

Separation, isolation, correlation, cable routing and simultaneous-operation

R validation across technologies.

The hidden RF decisions inside every product

1 Enclosure and materials. Plastic, glass, coatings, batteries, displays, metal and liquids can detune or absorb
energy.

2 PCB ground and layout. The ground structure, feed, matching network and keep-out area form part of the radiating
system.

3 Placement and orientation. Antenna position governs shielding, pattern shape, polarisation and sensitivity to
installation variation.

4 Cable and connectors. Loss, routing, adapters and assembly quality determine how much performance reaches
the radio.

5 Electromagnetic noise. Processors, switching supplies, displays and neighbouring radios can raise the noise floor
or cause desensitisation.

6 Operating environment. Buildings, cabinets, chambers, machinery, vehicles, water, weather and people reshape
the link after installation.

Datasheet performance is a starting point, not the conclusion. The relevant question is how the antenna performs
as part of the complete device, in the intended environment, across realistic orientations and production tolerances.
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BUILD THE CONNECTED DEVICE AROUND VERIFIED RF REQUIREMENTS

A practical antenna-first development process

Antenna-first does not mean that the antenna controls every design decision. It means the RF requirements are defined
early enough to influence architecture, and performance is verified at each point where mechanical, electrical or
environmental choices can alter the result.

STAGE

1. Define the
communication mission

2. Choose the antenna
architecture

3. Reserve the RF
environment

4. Prototype in the real
assembly

5. Validate OTA and in the
field

6. Control deployment at
scale

ACTION

Confirm technology, bands, countries, operators, data
behaviour, duty cycle, positioning needs, target service
life and worst-case sites.

Select embedded, terminal, external, directional,
combination or custom formats based on performance
and integration constraints.

Protect volume, PCB ground, keep-out, feed route,
mounting clearances, orientation and isolation before the
design is locked.

Measure impedance, return loss, efficiency, radiation
pattern and isolation with the actual enclosure, battery,
cables and production materials.

Test radiated and coexistence performance, then confirm
network KPIs across representative sites, orientations
and environmental states.

Freeze RF-critical geometry and materials, define
installation instructions and checks, and monitor fleet
signal, retries and reconnect behaviour.

The connected device release gate
Before volume release, the team should be able to answer yes to each question:

7 Does the antenna cover every required technology, band and operating region?

8 Has it been measured in the final or genuinely representative device assembly?

OUTPUT

Requirements and link budget.

Antenna concept and design
rules.

Mechanical and PCB
integration controls.

Measured prototype and tuning
record.

OTA and field evidence against
KPls.

Release criteria and monitoring
plan.

9 Have efficiency, pattern, isolation, cable loss, noise sources and coexistence been considered?

10 Has performance been validated in representative worst-case sites, orientations and environments?

11 Are production changes, installation variables and fleet RF behaviour controlled and monitored?

Connectivity starts with radiated performance. Bloomice supports antenna selection, custom design, RF
integration, tuning, cable assemblies, testing and validation across connected devices and demanding real-world

applications.

Discuss your application | enquiry@bloomice.com | +44 (0) 1234 84 3509 | www.bloomice.com

BLOOMICE GLOBAL COMMUNICATION HARDWARE

PAGE 3/3



https://www.bloomice.com/

