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NNS 3.0
Cellular Active OTA Device Performance Testing

(TRP & TIS)

1. Service Overview

The Cellular Active Over-the-Air (OTA) Device Performance Testing measures
Total Radiated Power (TRP) and Total Isotropic Sensitivity (TIS) to validate antenna
and RF performance prior to formal certification. This pre-certification service
enables OEMs, contract manufacturers, Tier 1 suppliers, and IoT service providers
to ensure that their device is ready for carrier certification at a CTIA-authorized

test laboratory, reducing certification risk and shortening time to market.

2. Why this matters

Carrier and regulatory certification failures can trigger extensive retesting, project
delays, and significant budget overruns. Early performance validation ensures that
the device meets radiated performance requirements for target markets before

entering CTIA-authorized test laboratories.

3. Testing process

Ignion’s engineers collaborate closely with the customer’s design team to:

e Perform complete 3D EIRP and 3D EIS measurements to determine TRP and
TIS across required carrier bands.

e Characterize antenna performance prior to Design Verification Testing
(DVT) to confirm target power levels.

e Identify performance gaps and provide recommendations to improve

antenna efficiency and integration.
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e Determine carrier-specific TRP/TIS requirements (e.g., AT&T Radiated

Performance Requirements) and evaluate applicable carrier waivers for

each U.S. region and use case.
e Support both standalone and body-worn configurations, following CTIA

01.72 Near-Field Phantom standards per CTIA Test Plan for Wireless Device

Over-the-Air Performance, version 4.0.1.

Typical duration: 2-3 days, depending on device complexity and the number of

bands tested. Actual duration on the quote may differ.

4. Outcome and deliverables

e Analysis of 2D schematic, Gerber, and 3D STEP files of the customer’s
hardware design.

e Complete 3D EIRP analysis to obtain TRP results for the required carrier
bands.

e Report detailing the measured TRP values for each required carrier band.

e Complete 3D EIS analysis to obtain TIS results for the required carrier
bands.

e Report detailing the measured TIS values for each required carrier band.

5. Requirements

Two (2) fully functional devices must be provided, meeting the following

mandatory conditions:

e Complete device integration: Units include fully assembled mechanics and
electronics representative of the final product design.

e Field-ready configuration: Beyond the radio module and Power Supply Unit
(PSU), devices incorporate all functional components used in field

deployment, including batteries, LCD display, plastic housing, lumped


https://iotdevices.att.com/Uploaded_Docs/radiated_performance_requirements_20190722125907252.pdf
https://iotdevices.att.com/Uploaded_Docs/radiated_performance_requirements_20190722125907252.pdf
https://ctiacertification.org/wp-content/uploads/2021/02/CTIA-01.72-Near-Field-Phantoms-V4.0.1.pdf
https://ctiacertification.org/wp-content/uploads/2021/02/CTIA-01.72-Near-Field-Phantoms-V4.0.1.pdf
https://ctiacertification.org/wp-content/uploads/2021/02/CTIA-01.01-Test-Scope-Requirements-and-Applicability-V4.0.1.pdf
https://ctiacertification.org/wp-content/uploads/2021/02/CTIA-01.01-Test-Scope-Requirements-and-Applicability-V4.0.1.pdf
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element components, and active digital components such as the MCU, as
these can influence radio performance.

e Power supply and batteries: Spare batteries are supplied when applicable.
If batteries require charging or replacement, instructions are included. For
devices powered via an external AC source, the necessary adapters are
provided. Continuous power is critical for TIS measurements, which may
last several hours even for a single channel.

e Carrier waivers: Smaller devices with low data rates may qualify for limited
carrier waivers due to smaller ground-plane PCB size and low-power radio

category (reference: AT&T Device Requirements).

e Modem configuration: Devices include a fully enabled cellular modem in
TEST MODE, with access to the AT command interface via USB Type-A or
Type-C. The USB interface is compatible with a Windows 10 PC (or later) to
access the preferred COM port in Device Manager. This enables command
execution to lock the desired RAT (Radio Access Technology) or band and
to prevent unnecessary handovers during testing.

e Device setup documentation: Documentation details powering on the
device, connecting it to the Communications Tester, and accessing the AT
command interface, following radio module OEM guidance. Ignion
recommends preconfiguring and locking the module to LTE when LTE is the
preferred RAT.

e CPU/MCU operation: The host CPU/MCU remains in active powered mode
during testing and does not communicate with or control the cellular radio
module. As testing can extend over several hours, the system remains

operational throughout the process.

6. Hardware setup

Testing is performed using industry-standard equipment including:


https://www.att.com/scmsassets/support/wireless/devices-working-on-att-network.pdf
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Rohde & Schwarz CMW 500 MVG Starlab 18 Anechoic R&S Vector Network Analyzer

Communication Tester Chamber (VNA)

Ignion recommends including a 50-ohm transmission line between the radio
module and theantenna, featuring a perpendicular test point (TP) with
a U.FL connector, as illustrated in the diagram. This setup enables verification of
both the passive antenna impedance and the active radio module impedance,
either sequentially or in parallel asrequired. It also allows confirmation of

the output conducted power from the cellular radio module.

ANTENNA
MATCHING
NETWORK RADIO MODULE

50 OHM TRANSMISSION LINE I

U.FL CONNECTOR

7. Get Started

To get a quote, book your service, or discuss your device requirements, contact

your Ignion representative or email us at info@ignion.io.
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