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The Hidden Cost of Poor
Antenna Performance

How weak RF performance becomes lost data, depleted batteries and higher
lifetime cost

The price of an antenna is easy to see. The cost of an underperforming antenna is not. It is usually
absorbed elsewhere: in larger batteries, repeated transmissions, intermittent data, installation changes,
support calls, field visits, product returns and delayed rollouts. What appears to be a small RF
compromise can therefore become a recurring operational expense across an entire device population.

Poor RF performance is rarely booked as an antenna cost

A weak antenna system reduces usable link margin. The radio may respond by increasing transmit power, retrying packets,
scanning for another network or repeatedly detaching and reconnecting. Data arrives late, incompletely or not at all.
Batteries deplete faster, devices appear unreliable and engineers investigate the modem, network, firmware or installation
before the antenna is recognised as part of the cause.

RADIO
MARGINAL LINK COMPENSATION DEVICE EFFECT FIELD EFFECT BUSINESS COST

Higher power, retries,

Battery drain, latency, Installers reposition Rollout, warranty,

data gaps and equipment; support and service, reputation and
inconsistent operation maintenance workload lifetime economics are
appear. rises. affected.

Low efficiency, poor
placement, loss or
detuning reduces
usable RF margin.

scanning and
reconnecting increase
activity.

The true cost is multiplied by scale. A marginal design may look acceptable in a small pilot. Across hundreds or
thousands of installations, the weakest sites create a long tail of devices that consume disproportionate support, energy
and engineering attention.

Where the hidden costs appear
COST CENTRE HOW POOR RF PERFORMANCE SURFACES

Extra transmit power, searching and retransmission can shorten service intervals or
POWER & BATTERY require a larger energy budget.

Missing, delayed or inconsistent information reduces the reliability of monitoring,
DATA & OPERATIONS automation and decision-making.

Teams spend longer surveying, moving devices, changing cable routes or finding a
INSTALLATION workable antenna position.

Intermittent faults create diagnostic effort, site visits, swaps and recurring customer
support demand.

SUPPORT & MAINTENANCE

Late antenna, enclosure or cable changes can trigger new prototypes, tuning, validation

DEVELOPMENT & COMPLIANCE 2 Earieaien ek

The connected product is judged by whether it connects consistently, regardless of

COMMERCIAL REPUTATION which component caused the failure.
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UNDERSTAND HOW RF WEAKNESSES BECOME OPERATIONAL PROBLEMS

Why poor performance often appears only after deployment

A device can pass functional testing on a bench and still perform poorly in service. Lab coverage is often strong, orientation
is controlled and the unit is not surrounded by its final mounting structure. Deployment introduces the variables that expose
a marginal antenna system: distance, obstruction, metal, water, interference, temperature, installer variation and network
differences.

1 Insufficient link margin. Low efficiency or an unsuitable radiation pattern leaves too little margin for weak coverage,
fading, obstruction and site variation.

2 Detuning in the final assembly. PCB ground, enclosure materials, batteries, displays, cables, metal and liquids can
shift resonance or absorb radiated energy.

3 Feed-line and connector loss. Long or thin coax, adapters and poorly controlled connectors consume antenna gain
before the signal reaches the radio.

4 Shielding, orientation and polarisation. Cabinets, chambers, machinery and installation angle can create pattern
nulls or reduce coupling with the serving antenna.

5 Noise and coexistence. Processors, switching supplies and neighbouring radios can raise the effective noise floor
or desensitise the receiver.

6 Uncontrolled deployment variation. Different bands, operators, installers, sites and environmental states turn one
design into a population of different RF outcomes.

The RSSI trap. A single signal-strength reading does not explain antenna efficiency, interference, uplink performance,
pattern nulls or retry behaviour. Use relevant network KPIs, packet success, reconnect frequency, power consumption and
radiated measurements to build the full picture.

How the cost changes by application
APPLICATION TYPICAL HIDDEN COST

Shorter battery life, more frequent service visits and reduced confidence in
Battery-powered loT / LPWAN predicted lifetime.
e Missing readings, delayed alarms, false fault investigation and poor visibility of
Smart utilities and telemetry remote assets.
. Slow failover, unstable sessions, lost transactions and emergency installation
Routers and failover systems

changes.
. . Video degradation, intermittent alarm signalling and higher operational or safet
Security and surveillance ex 9 9 g g P y

posure.

. . Position gaps, delayed status updates and inconsistent performance across
Vehicle and asset tracking routes or vehicle orientations.
Longer time to first fix, reduced accuracy and greater vulnerability to obstruction,

e Enl e HET T noise and multipath.
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REPLACE HIDDEN RF RISK WITH MEASURED EVIDENCE

A practical cost-reduction and RF assurance process

The lowest-cost RF problem is the one found while the architecture can still change. A disciplined process defines
performance early, verifies the complete assembly and controls the variables that matter during production and installation.
It converts antenna performance from an assumption into a measurable release condition.

STAGE ACTION OUTPUT

Confirm technologies, bands, countries, operators, data
1. Define the real link behaviour, duty cycle, target battery life and worst-case
sites.

Requirements, KPIs and link
budget.

Choose the antenna format and reserve volume, PCB
ground, keep-out, feed route, mounting, orientation and
isolation.

2. Design the RF
architecture

Antenna concept and
integration rules.

Verify impedance, return loss, efficiency, radiation
pattern, cable loss and isolation with actual materials and ~ Prototype and tuning evidence.
hardware.

3. Measure the final
assembly

Measure network KPls, packet success, reconnects,
4. Test device behaviour latency and energy per successful communication under
controlled conditions.

System-level performance
record.

Test representative weak-coverage sites, orientations,
cabinets, covers and environmental states, including
coexistence conditions.

5. Validate worst-case
deployment

Field evidence against
acceptance limits.

Freeze RF-critical materials, define installer guidance and
monitor fleet signal, retries, reconnects and power
anomalies.

Release controls and
monitoring plan.

6. Control the installed
population

The lifetime-cost release gate
Before volume deployment, the team should be able to answer yes to each question:
7 Has antenna performance been measured in the final or genuinely representative device assembly?
8 Do the acceptance criteria include radiated performance and system KPlIs, not signal strength alone?
9 Have cable loss, connector quality, noise, antenna spacing and simultaneous-radio operation been verified?
10 Has the design been tested in representative worst-case sites, orientations and environmental states?

11 Can fleet telemetry expose abnormal signal quality, retries, reconnects and power consumption after rollout?

The cheapest antenna is not the one with the lowest unit price. It is the antenna system that delivers reliable
performance with the lowest total development, energy, deployment and support cost. Bloomice supports selection,
integration, tuning, testing and validation from concept through to production.

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