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• Introduction

• Jammertest

• Analysis of the impact on position and 

internal parameters of a Ublox F9p

• Results from other GNSS receivers

Outline



Our motivation for the trip

RISE does research regarding safe

transport systems 

• Learn from other people in the field

• Gain experiences that can be applied to 

lab based experiments 

• Gain experience for future research 

proposals

RISE uses GNSS for time

comparison (NMI)

• We have need to understand how our

receivers manages interference

• Show that we take the jamming issue

seriously

• Be part of the Jammerfest from the 

start. 



Who else
was there?

~ 60 companies/organisation &  ~200 persons

Edited from TestNor

Armed forces
State organisation

University/State research
Receiver/Simulators

Communication/timing

Geodata/Navigation
Vehicle

GNSS interference detection



Mandatory Hi-Vis clothing outside

Focus on Saftey

Reduced speed on the main ”jamming road”



But also on networking

Really good fika!



Example of a RDS message

• Access to (uninterfered) RTK 

corrections

• Accurate timing by cable 

(unfortunately not to our “remote” 

office)

• Event chat channel for real-time 

messaging

• FM radio  99.0 - Radio Noise

• Realtime information via RDS

• MQTT broker with test information

• Testplan (pdf) with all planned tests 

described

Test support systems



• Jamming  (0.1uW->200W(!?)) 

– L1/E1,G1, B1, L2,G2,L5, E5b, E6

– CW, Swept CW, PRN-isch, PRN

• Spoofing

– E1,L1, L2C, E5, L5

– Coherent/Incoherent

– With/without initial jamming

– Static/dynamic spoofing 

• Meaconing  (0.1, 10W)

– L1/E1, L2

• 100+ test scenarios at “base-camp” 

• ~ 500+ jamming cases

What type of jamming were offered?



Our measurement sites

AirBnb
Ublox F9p 

Main “office”
• Septentrio - Mosaic-T 
• Septentrio - PolarX
• USRP-B210 SDR for realtime

spectrum
• USRP-B205 SDR for RF data 

collection

~

~200m



Our ”office” for the week

Jamming antenna (mainly advanced
spoofing)

Main antenna



Main GNSS antenna farm outside the house



Ublox F9p

Ardusimple RTK2B module 

(~170€ )

• L1/L2 reception (L1/L5 does also exist)

• Support for RTCM v3 messages

• Carrier phase capable

• GPS/Galileo/Glonass/Beidou

• NMEA and Ubx (binary) data format.



Transmission log - provided by Nkom





Jamming case 6.1.1,6.1.4
10MHz PRN Power ramp

Max power 43dBm ~ 20W 

Min power - 41dBm
~ 80 nW

L1,L2, L5L1 only

Distance to transmitter ~1.4km



Recorded Ublox spectrum

L1
L2

Reported spectrum



Impact on internal RFI flags



Interference level
vs 
Estimated 
accuracy



Interference level
vs 
ECEF-Position



Garmin FR 955 (L1,L5) vs 
L1,L2C, L5 and  E1, E5 spoofing 
proceeded by jamming

Modern car (Skoda Enyaq) and Samsung S10
vs L1,L2C, L5 spoofing 

Same location

L1,L2C,L5 E1,E5

”Cycling” speed 

Estimated ”cycling”  Power

Estimated location

Spoofed Route



Takk, Takk, Kitos, Aitäh, 
Paldies, Dėkoju, Tak, Tack

Oscar.isoz@ri.se

image TestNor



End of
presentation
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