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NNS 4.0
Active Device Radiated Spurious Emissions (RSE)

Identification and Mitigation

1. Service overview

The Active Device Radiated Spurious Emissions (RSE) Identification and
Mitigation service focuses on diagnosing and resolving performance issues
observed during or after DVT, once real hardware has been built and evaluated,
where specific aspects must be improved to meet certification requirements or
customer performance expectations. This service targets Radiated Spurious
Emissions that lead to receiver desensitization, degraded sensitivity, or
certification failure. It is applicable to cellular, GNSS, Wi-Fi, and Bluetooth
devices, ensuring compliance with CTIA, FCC, and carrier-specific emission
standards. Through advanced spectral analysis, noise-source localization, and
real-time mitigation experiments, Ignion ensures that device designs achieve the

required radiated emission performance for successful market deployment.
2. Why this matters

RSE-related issues are one of the primary causes of certification delays and DVT

failures.

e In cellular devices, failed TIS measurements in CTIA certification often
indicate RSE interference degrading receiver performance.

e In GNSS systems, RSE can lead to reduced C/No, longer TTFF, degraded
tracking and acquisition sensitivity, and poor positional accuracy.

e In Wi-Fi and Bluetooth, RSE often results in failure to meet FCC Part 15
compliance for unlicensed devices, affecting both intentional and

unintentional radiators.
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Early RSE identification and mitigation ensure higher receiver sensitivity,

improved link performance, and smoother certification outcomes.

3. Testing process

Ignion’s engineers collaborate closely with your design team to:

e Perform device spectral analysis to identify RSE sources and characterize
their impact on performance.

e Conduct real-time mitigation experiments performed directly on the
hardware to evaluate suppression techniques and hardware modifications.

e Perform Over-the-Air (OTA) intentional and unintentional radiated tests
under the following operating modes:

o Active Mode RSE: Measures radiated emissions from the device's
cellular radio while transmitting, including harmonics and other
spurious components of the transmitted signal.

o Idle Mode RSE: Measures emissions while the device is not
transmitting, verifying that no unwanted signals are radiated during
standby operation.

e Document test results, identified emission sources, and recommended

design modifications to eliminate noise coupling and interference.

Typical duration: 1-2 weeks, depending on device complexity and mitigation

iterations required. Actual duration may vary according to the project scope.
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4. Outcome and deliverables

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

e Device spectral analysis with RSE source identification to determine the
root cause of emissions.

e Real-time RSE mitigation experiments and techniques performed on the
existing hardware to validate improvement measures.

e Comprehensive report including test results and recommended design

modifications based on the findings.

5. Requirements

Two (2) fully functional devices that have failed TIS or show potential RSE-related

degradation must be provided, meeting the following conditions:

Complete device integration: Mechanics and electronics fully assembled

and representative of the final design.

e Field-ready configuration: The units must include the radio module, PSU
(Power Supply Unit), and all functional components for deployment—
batteries, LCD displays, plastic housing, lumped element components, and
active digital elements such as the MCU, as all influence RF behavior.

e Power and operation: Spare batteries and relevant charging or AC adapters
provided. Continuous operation is required during prolonged test sessions.

e Modem configuration: Devices mustinclude a fully enabled cellular modem

in TEST MODE, accessible via the AT command interface through USB Type-

A or Type-C. Compatibility with Windows 9 PC or later ensures access to

COM ports for locking preferred RAT (Radio Access Technology) or

frequency bands.
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e Host CPU/MCU operation: The CPU or MCU must remain powered during
testing but inactive in controlling the radio module. Testing can extend for
several hours.

e Design documentation: Provide 3D CAD and 2D design files, along with
PCB documentation that includes stack-up details, layer thicknesses, and
materials, as well as a Bill of Materials (BOM). These files support cross-
sectional analysis and the ability to hide or isolate components for accurate
measurement and RSE source localization.

e Circuit schematics: Required for all PCBs, preferably in native Altium format,

to trace RF signal paths and noise coupling sources.

6. Hardware setup

Testing is performed using industry-standard equipment including:

¢ Rohde & Schwarz CMW 500 Communication Tester
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MVG Starlab 18 Anechoic Chamber

R&S Vector Network Analyzer (VNA)

e BK Precision E & H Field Probes

e Luxondes EM Scanner

e DC Power Supply

This setup enables detection and localization of intentional and unintentional

radiators under both active and idle operating modes.

7. Mitigation and validation

The results of the RSE identification phase lead to a set of hardware-level changes

aimed at suppressing noise sources.
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The engineering or manufacturing partner applies these changes and provides
updated design files for Ignion’s review. All recommended modifications from the
Ignion engineering team must be strictly followed to prevent recurrence of

identified issues.

If physical mitigations cannot be implemented on the existing prototype, a design
revision—including mechanical, schematic, PCB, and BOM modifications—is

required to address remaining failure modes.

This iterative process continues until all failure modes have been resolved and

verified.

8. Next steps

Following RSE mitigation, the Design Verification Testing (DVT) cycle can resume,
beginning with NNS 2.0 (Passive Return Loss & Efficiency Measurement) and
continuing with NNS 3.0 (Active OTA Cellular Device Pre-Certification — TRP & TIS).
Ignion then performs Active Mode Receiver Sensitivity (TIS) testing and Idle Mode
RSE verification to confirm all radiated issues are resolved before certification

submission.

9. 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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