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Abstract - Major international sporting competitions such as 
Formula 1 GP Championship offer a great opportunity to assess
the use of the radio spectrum in many respects, such as operation, 
regulation, equipment, demands and conflicts between all involved 
professionals, content producers, technical support and local 
regulatory agencies. In this piece of work, spectral scanning 
measurements were performed in the range of 410 to 870 MHz, 
covering audio PMSE, e.g. wireless microphones, at the 2018 F1
GP Brazil from November 9th to 11th, 2018. The spectral scanning 
equipment was installed at two different locations, the 
international technical area for the TV stations (compound) with 
the UFABC semi-portable 6 GHz R&S spectrum analyzer and in 
the TV Globo booth with APWPT’s semi-portable R&S spectrum 
analyzer in the middle of the pit line. There was a distance of about 
2 km between the two locations and both sets of equipment were 
controlled by specialized software. The radio spectrum was in use
by the race technical teams and the TV content production teams. 
Aside of the production, transmission and communication of data 
and content between the various teams and their car drivers, there 
was also a film crew in a helicopter, equipped with video cameras.
At the three official days of the event, from November 9th Friday 
to 11th Sunday, during the initial numerous practice laps of the
Interlagos racetrack, the official classification laps and the F1 GP 
Race itself, many links of audio PMSE were continuously
monitored. Finally, the spectrum recordings were compared with 
TV Globo’s coordination information (initial plan for assigning 
frequencies to wireless devices, the ‘coordination table’) to reduce 
errors in the evaluation of the spectrum recording. Using previous 
reports, produced since 2014, we can compare the number of 
microphone links used in the Brazilian F1 GP and contrast with
similar recording procedures at the Italian F1 GP during the same 
period.

Index Terms – PMSE, Spectrum Scanning, Spectrum 
Occupancy, F1 Race, Spectrum Regulation, Spectrum Sharing, 
4G/5G IMT, link density.
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Automatic level correction

True recorded signal Chart re-calculated at the bottom 
area by up to Lmax dB Lmax

Recording of scanned spectrum data

Summary of some advantages of the methodology:

Previously known disadvantages:

How is each single spectrum scan performed?

Example for the UHF TV range:
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Measuring instruments used for spectrum recording

Pictures of the scanner’s installation
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Use of PMSE in the gaps between TV channels

Category Brazil 2018 Italy 2017 Italy 2018

Comparison of the recorded signals: location 1 and location 2 

The possible ef fect  of  high network density of  TV transmitters  
for the production quali ty of  Audio PMSE
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Effect of the antenna polarization

Bandwidth to be taken into account for the calculation of intermodulation

Location 1 - TV Globo booth

Location 2 - international technical area

Location 1 and 2

Maximum recorded receive level at Location 1 and 2

Aggregated scan from November 2018

Aggregated scan from August 8th, 2019

Comparison of  frequency use by TV and IMT (application of the 
land mobile service) and possible changes

Restriction of this evaluation
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