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Critical Roles of Aircraft Radio Altimeters
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Some history:
The ITU Radio 
Regulations in 
1947
Bands adjacent to the Radio 
Altimeter band already 
allocated to the Mobile service.

However in practice, until 
recently, with the advent of 
Satellite links and until recently,       
these bands were mainly used 
for Satellite Downlink
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Present:
The ITU Radio 
Regulations as 
a result of the 
latest WRC   
(rev 2020)

Not much change.  

Fixed Satellite Service allocations added in 1970s approx. (?)

Mobile bands below 3700 MHz identified for IMT in 2007/2012, through country footnotes.

Current rollout of 5G not related to the ITU WRC-23 agenda
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ITU - “[5G is ] an opportunity for policy-makers to empower citizens and businesses. 5G 
will play a key role in supporting governments and policy-makers in transforming their 
cities into smart cities, allowing citizens and communities to realize and participate in the 
socio-economic benefits delivered by an advanced, data-intensive, digital economy.”
• Deployments of 5G needs frequency spectrum – a very limited and finite natural 

resource
• In the recent 5G spectrum auction, the Telecommunication Industry spent US$80+ 

billion to obtain a 10-year lease of spectrum from the US government. 
• Immense political and economic pressure often overwhelmed aviation safety

arguments.

Telecom Industry (GSMA figures) Aviation Industry (IATA figures)
$USD 3.9 trillion or 4.6% of world GDP (2018) $USD 899 billion or 1% of world GDP (2019)

14 million direct jobs (2018) 2.9 million jobs (2019)

Brief Summary of Telecom & 5G
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5G Proposals Across the Globe
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Potential for Catastrophic Consequence
• ICAO SL 21/22 encourages “Administration[s] to consider as a priority, 

public and aviation safety when deciding how to enable cellular 
broadband/5G services in radio frequency bands near the bands used by 
radio altimeters.”

• “if not properly mitigated, harmful interference to the function of the radio 
altimeter during any phase of flight may pose a serious safety risk to 
passengers, crew and people on the ground.” (ICAO)

• undetected failure of the radio altimeter can lead to catastrophic results for 
people on board the aircraft and on the ground; and false alarms have the 
potential to undermine trust in the avionics systems. (IATA & IFALPA)

• Similar concerns expressed formally by ICCAIA, RTCA, US Secretary of 
Transport… 

A Serious Aviation Safety Risk
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If not mitigated, then a huge step backwards…

• Limitation/Suspension of precision approach and landing capabilities – This 
limitation/suspension will reduce airlines access to airports in low-visibility 
conditions.

• Limitation/Suspension of night operations, particularly for airports with 
challenging terrain – The radio altimeter is critical for the terrain awareness 
and warning system which is mandatory for all air transport aircraft. 

• Issue of State regulations mandating retrofits and re-certification of aircraft 
radio altimeters and other related functions.

Using the US 5G proposal as a reference, Airbus approximates that, without 
mitigations, 11,000 altimeters on its own commercial aircraft are potentially 
impacted by 5G interference. It is anticipated that the number represents just under 
half of all altimeters on commercial aircraft globally. 
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• New RTCA/EUROCAE MOPS expected end of 2022.  
• ICAO FSMP task agreed in 2016 to include the new equipment standards into 

the ICAO Annexes and to assist with coordination with ITU for appropriate legal 
protections for future radio altimeters.  This task will be progressed and finalized 
asap, dependent on the work being performed within RTCA/EUROCAE.

On-going Long-Term Actions
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Timeline for Radio Altimeter Upgrades and Continued Operational Safety during Transition 
(reference, FSMP WG/12 WP/17)

Notional mitigations plan and timeline
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Source, article in Toronto Star, 9 October 2021:
https://www.thestar.com/business/2021/10/09/ottawa-stuns-telecoms-with-surprise-announcement-that-canadians-living-near-airports-
wont-get-full-5g-service.html
Same news, mobile industry perspective:  https://mobilesyrup.com/2021/10/09/federal-government-restrictions-5g-service-airports/

Example 
mitigation, 
Toronto Pearson 
Airport 
Canada

Blue: reduced power 
of base stations 
Red: no 5G stations 
permitted

https://www.thestar.com/business/2021/10/09/ottawa-stuns-telecoms-with-surprise-announcement-that-canadians-living-near-airports-wont-get-full-5g-service.html
https://mobilesyrup.com/2021/10/09/federal-government-restrictions-5g-service-airports/
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References and links
• ICAO State Letter 21/22:                             

https://www.icao.int/MID/Documents/2021/FM%20WG2/74-1e.pdf
the SL includes several useful links, including Report by RTCA and reports of several national 
studies and mitigations.

• A better presentation on the actual Radio Altimeter and its use: 
https://www.icao.int/NACC/Documents/Meetings/2018/RPG/RPGITUWRC2019-P08.pdf

• Frequency Spectrum Management Panel, Working Group/12 (4-15 October 2021)
1. WP/17 “ICCAIA updates on Industry Assessment of 5G Cellular Compatibility with Radio Altimeters” 

https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/WP/FSMP-WG12-WP17_ICCAIA_5GLRRA%20Input.docx
2. IP/03 “Status on replanning the 3700-4200 MHz band in Australia” 

https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-
IP05_Status%20on%20replanning%20the%203700–4200%20MHz%20band%20in%20Australia.docx

3. IP/07, ENRI Japan, “Interference Susceptibility Evaluations of  Pulsed Radio Altimeters Due to 5G Mobile Base Station Signal” 
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-
IP07_Interference%20Susceptibility%20Evaluations%20of%20Pulsed%20Radio%20Altimeters%20Due%20to%205G%20Mobile%20
Base%20Station%20Signal_rev1.pptx

4. IP/08 “National efforts to implement broadband mobile near 4200-4400 MHz - Report from correspondence group on radio 
altimeters (CG-RA) “
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-IP08_CG-RA%20Report%20V1.01.doc

https://www.icao.int/MID/Documents/2021/FM%20WG2/74-1e.pdf
https://www.icao.int/NACC/Documents/Meetings/2018/RPG/RPGITUWRC2019-P08.pdf
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/WP/FSMP-WG12-WP17_ICCAIA_5GLRRA%20Input.docx
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-IP05_Status%20on%20replanning%20the%203700%E2%80%934200%20MHz%20band%20in%20Australia.docx
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-IP07_Interference%20Susceptibility%20Evaluations%20of%20Pulsed%20Radio%20Altimeters%20Due%20to%205G%20Mobile%20Base%20Station%20Signal_rev1.pptx
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/IP/FSMP-WG12-IP08_CG-RA%20Report%20V1.01.doc


Questions
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THANK YOU!
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