
The EU Radio Equipment Directive: 
What GNSS Developers Need to Know

How to comply with new regulations, and 
future-proof your GNSS products



What GNSS 
Developers Need 
to Know

New Challenges, New Regulations

To safeguard GNSS-reliant devices from the impacts 

of adjacent band interference, the European 

Telecommunications Standards Institute (ETSI) has created 

a new standard. Part of the Radio Equipment Directive, 

this standard ensures any new or altered GNSS product 

launched in the EU can withstand a level of adjacent band 

interference and continue to operate without interruption.

This eBook is for manufacturers, engineers and system 

integrators that are looking to launch new GNSS-reliant 

products or modify existing ones in the EU. It will outline 

what the directive is about, what you’ll need to test for, and 

how you can simplify testing to help ensure compliance.
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Every wireless and cellular service occupies certain 

frequencies in the electromagnetic spectrum. As more 

wireless service providers develop new services, 

governments are under increasing pressure to sell off more 

frequencies, and allocate room for new innovations in the 

spectrum.

But as the spectrum becomes more crowded, adjacent 

band artefacts risk bleeding over in to nearby frequency 

bands, compromising existing wireless services. This kind 

of adjacent band interference puts GNSS-reliant devices at 

risk, and is a big issue that product designers, integrators 

and manufacturers should be concerned about.

Why Develop New 
Regulations for Adjacent 
Band Interference?
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The Radio Equipment Directive is a wide-ranging series of 

regulations adopted by the EU in 2014. Individual countries 

within the EU were required to adopt it into their own 

national law by June 2016.

Within the RED is the specific ETSI EN 303 413 standard 

that requires GNSS manufacturers test their devices for 

adjacent band compatibility and spurious emissions if they 

intend to sell them in the EU. Significantly, this is the very 

first time that GNSS interference in adjacent side bands 

has become part of testing regulations for GNSS chipset 

manufacturers and system integrators operating in EU 

territories who intend to mark their products for European 

Conformity (CE).

What is the Radio 
Equipment Directive?
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The standard specifies a range of testing criteria, 

including:

• Noise type and power – An average white Gaussian  

 noise (AWGN) with a 1MHz bandwidth

• Injection frequencies - Five points in the adjacent side  

 band for each received GNSS frequency

• Received GNSS signal power – This will be set at the  

 ambient power level of GNSS on the surface of the  

 Earth

• Metrics that need to be tested – Carrier-to-noise ratio 

 (C/N0) and Spurious Emissions

• Signal degradation tolerance – C/N0 must not degrade  

 by more than 1dB

What Does the 
Standard Include?

5



While you will want to comply with ETSI EN 303 413 to 

achieve CE certification, compliance goes far beyond just 

box-ticking. By complying with ETSI EN 303 413 and the 

RED, you can also future-proof GNSS functionality and add 

real value to your GNSS-reliant products and services. 

Compliance with the RED doesn’t just offer you the chance 

to sell to a particular market. It can also help you protect 

your brand reputation, and avoid complex and costly 

warranty issues in the future. 

Beyond Box-Ticking
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What you need to test 
Adjacent Band Compatibility
To pass certification, you must demonstrate that your 

device’s C/N0 does not drop by more than 1dB when 

interference is broadcast across five different frequencies. 

Note that C/N0 is the key metric here, not signal-to-noise 

ratio (SNR).

The five injection points for adjacent band noise vary 

depending on what GNSS frequencies the equipment under 

test utilises. They are set out in the full ETSI EN 303 431 

specification.

• A GNSS signal generator that supports each   
 constellation your equipment will use

• An RF signal generator capable of generating   
 AWGN interference signals at each of the    
 applicable frequencies 

• A filter for ensuring the test is not adversely affected  
 by Out-of-Band Emissions. This may not be needed if 
 it is included in your other testing equipment

• An RF power combiner for combining the GNSS   
 signal(s) and the adjacent frequency signal

• A means for recording C/N0 before and after the   
 adjacent frequency signal is applied

• A temperature and humidity sensor – the standard  
 calls for tests to be conducted at normal temperature  
 and humidity levels. A range of temperature and   
 humidity levels are defined as being “normal”.



What you need to test 
Spurious Emissions
The adjacent band compatibility test is designed to show 

a device can withstand interference from equipment in 

adjacent frequency bands. The other part of the ETSI EN 

303 431 standard is a test for Spurious Emissions that 

demonstrates a device won’t radiate across a wide band of 

frequencies during normal operation.
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To comply with the spurious emissions test required as 

part of ETSI EN 303 431, you will need:

• A GNSS signal generator

• A spectrum analyser capable of monitoring between  

 30MHz and 8.3GHz

Key notes from that standard show that devices under 

test must be set to receive-only mode and must remain 

active for the entire duration of the test. Both conductive 

and radiative testing methods are allowed as part of the 

standard.



How to Get the 
Testing Equipment and 
Expertise You Need
While ETSI EN 303 431 is clear about what needs to be 

tested, it is not specific about how you should go about 

testing, and what particular equipment you should use.

With over 30 years of experience in testing and safeguarding 

GNSS performance, Spirent can help you select the right test 

equipment and methodologies to suit your needs. 

We offer a range of test products, expertise and professional 

service that can help GNSS equipment manufacturers 

simplify RED and ETSI EN 303 431 compliance.
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RED test packs
Spirent has developed a series of test scenarios that can 

help you verify whether your receivers comply with the RED 

and ETSI EN 303 431.

Consisting of both a high and low GNSS band test scenario, 

the test pack offers re-usable, pre-made scenarios that can 

be used with Spirent equipment to help you:

• Conduct all necessary tests for ETSI EN 303 431 quickly

• Accelerate RED compliance and time to market

• Free up engineers to conduct other essential work

• Future-proof your device’s GNSS performance

Our RED test packs offer everything needed to rapidly test 

for RED and ETSI EN 303 431 compliance.
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The Spirent solution 

Click here for our RED test pack brochure

https://www.spirent.com/-/media/Datasheets/Positioning/Test-Pack-RED.pdf?la=en


Spirent GSS7000
The Spirent GSS7000 is a leading multi-GNSS simulator  

that supports multiple frequencies and GNSS constellations 

with unparalleled accuracy. Built on decades of GNSS 

simulation and testing experience, the Spirent GSS7000 

can be configured and expanded to suit a range of testing 

requirements and scenarios.

With the Spirent GSS7000, you can:

• Achieve the highest quality of GNSS simulation 

• Support any combination of GPS/SBAS/QZSS,   

 GLONASS, Galileo and BeiDou-2 signals

• Simulate up to 256 channels across 4 frequency bands

• Improve collaboration and easily share scenarios and  

 motion data

Spirent GSS7000
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The Spirent solution 
A fully-featured GNSS simulator, the GSS7000 offers a 

flexible, powerful and accurate way to simulate the GNSS 

signals needed to test for RED compliance.

Click here for our GSS7000 brochure

https://www.spirent.com/Products/GSS7000


Spirent GSS6300M

An entry-level multi-channel GNSS simulator, the Spirent 

GSS6300M can simulate a range of constellations and 

channels and help you achieve faster, more efficient testing 

for less.

With the Spirent GSS6300M, you can:

• Simulate 3D position from GPS/SBAS, QZSS, GLONASS,  

 BeiDou or Galileo constellations

• Control simulation parameters with powerful Spirent  

 SimCHAN software included 

• Sync with external systems via 1PPS/Trigger, reference  

 frequency input/output and 1PPS output

Spirent GSS6300M
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The Spirent solution 
The GSS6300M offers s streamlined, one-box solution 

to help   you simulate GNSS signals for RED compliance 

testing.

Click here for our GSS6300M brochure

https://www.spirent.com/-/media/Datasheets/Positioning/GSS6300M_datasheet.pdf


Spirent GSS7725 Interference Generator

The Spirent GSS7725 is a dedicated interference generator 

that can help manufacturers and system integrators better 

understand, and mitigate the effects of RF interference on 

GNSS systems.

The Spirent GSS7725 can help GNSS manufacturers:

• Turn I/Q files into realistic, repeatable interference signals

• Load interference from pre-packaged test packs, or from  

 the Spirent GSS200D Detector

• Integrate seamlessly with Spirent GNSS simulators

• Simplify testing with an all-in-one solution

Spirent GSS7725
Interference Generator
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The Spirent solution 
The Spirent GSS7725 offers everything you need to inject 

the five interference frequencies needed to test for RED 

compliance. The GSS7725 allows you to inject the adjacent 

band noise without the need for a filter.

Click here for our GSS7725 brochure

https://www.spirent.com/Products/GSS7725


Managed testing services

For organisations that want to test for RED compliance 

without investing up-front capital in the necessary testing 

hardware, we offer a range of managed testing services. 

By entrusting your testing to Spirent, you can be sure your 

equipment has been thoroughly assessed by leading GNSS 

engineers using the very best simulation solutions.

Spirent managed test services offer:

• Full compliance testing; no hardware investment required

• End-to-end testing from an experienced GNSS test provider

• Fully outsourced testing that frees up engineer hours

Our managed testing services can help you test your 

products for RED compliance, even if you have no existing 

GNSS testing knowledge or equipment.
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The Spirent solution 

Click here for information about 
Spirent Professional Services

https://www.spirent.com/PNT/Professional-Services


If you have any questions about the RED and what it means for your 
GNSS-reliant products, get in touch with Spirent.

SPIRENT +44 1803 546325 | globalsales@spirent.com 
 www.spirent.com/positioning

SPIRENT FEDERAL SYSTEMS +1 801 785 1448 | www.spirentfederal.com/gps
gnssinfo@spirentfederal.com
  
If you would like to keep up to date with the vulnerabilities of and real-
world threats to GNSS, join the GNSS Vulnerabilities Group on LinkedIn.

See how 
Spirent can 
help
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