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Subject: Potential safety concerns regarding
interference to radio altimeters

Action required: As indicated in paragraph 5

Sir/Madam,

1. I have the honour to bring your attention to an ongoing initiative by the International Civil
Aviation Organization (ICAO) to ensure continued public and aviation safety.

2. During recent meetings of ICAO experts, concerns about interference to radio altimeters
on-board aircraft have been raised. A number of administrations are currently considering or have already
begun deploying new cellular broadband technologies (such as 5G) in the frequency bands close to the
radio altimeter’s frequencies of operation (4.2-4.4 GHz), a critical aviation safety system. The international
aviation industry has noted with concern that these broadband technologies may cause harmful interference
to radio altimeters.

3. The radio altimeter' is a mandated critical aircraft safety system used to determine an
aircraft’s height above terrain. Its information is essential to enable several safety related flight operations
and navigation functions on all commercial aircraft as well as a wide range of other civil aircraft. Such
functions and systems include terrain awareness, aircraft collision avoidance, wind shear detection, flight
controls, and functions to automatically land an aircraft. 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.

4. ICAO has received studies from several States and organizations regarding the interference
potential to radio altimeters®. These studies generally conclude that some radio altimeters will be impacted

! In some aviation publications it is also known as the radar altimeter or Low Range Radar Altimeter.

2 General guidance on Interference Protection Considerations can be found in Chapter 9 of the Handbook on Radio Frequency
Spectrum Requirements for Civil Aviation — ICAO spectrum strategy, policy statements and related information (Doc 9718,
Volume I)

3 Report by RTCA — https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG1 1/IP/FSMP-WG11-
[P07_RTCA_Report.docx
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Problem statement - 5G interference
with radio (radar) altimeter frequency
band

Reference

Problem statement and industry response to the ICAO FLTOPSP/7 information paper IP03 “5G frequency
interference” and agenda item 5.4 "5G interference”

Introduction

Radio (radar) altimeters (RA), operating at 4.2-4.4 GHz, are the only sensors onboard a civil aircraft which provide a
direct measurement of the clearance height of the aircraft over the terrain or other obstacles (i.e. the Above
Ground Level - AGL - information).

The RA systems' input is required and used by many aircraft systems when AGL is below 2500 ft. Any failures or
interruptions of these sensors can therefore lead to incidents with catastrophic outcome, potentially resulting in
multiple fatalities. The radar altimeters also play a crucial role in providing situational awareness to the flight crew.
The measurements from the radar altimeters are also used by Automatic Flight Guidance and Control Systems
(AFGCS) during instrument approaches, and to control the display of information from other systems, such as
Predictive Wind Shear (PWS), the Engine-Indicating and Crew-Alerting System (EICAS), and Electronic Centralized
Aircraft Monitoring (ECAM) systems, to the flight crew.

There is a major risk that 5G telecommunications systems in the adjacent frequency bands to radio altimeters,
including 3.7-3.98 GHz, will cause harmful interference to radio altimeters on all types of civil aircraft—including
commercial transport airplanes; business, regional, and general aviation airplanes; and both transport and general
aviation helicopters. If there is no proper mitigation, this risk has the potential for broad impacts to aviation
operations in the United States as well as in other regions where the 5G network is being implemented close to the
4.2-4.4 GHz frequency band.

An example listed further below shows, that the identified risk has materialized during certain airline operations
impacted by similar interference.
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Funciones fundamentales de los radioaltimetros de
aeronaves
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Algo de historia:

El Reglamento de
Radiocomunicaci
ones de la UIT en
1947

Bandas adyacentes a la banda
de Radio Altimetro ya
asignadas al servicio Movil.

Sin embargo, en la practica,
hasta hace poco, con la llegada
de los enlaces por satélite y
muy recientemente estas
bandas se utilizaban
principalmente para el enlace
descendente por satélite.

2 700-2 900
(200}

Aero-
nautical .
radio-

108) pavigation

2 800-3 300 Radio-
(400) | 1* navigation
- 110)
3 300-3 900 3 300-3 900 3 300-3 500 3 300-3 900
(600) (600) {200) (600)
a) Fixed Amateur a) Amateur
_ b) Mobile b) Fixed
¢) Radio- 3 500-3 900 ¢) Mobile
navigation {400) d) Radio-
a) Fixed navigation
b) Mobile
39004 200| a) Fixed
(300) b} Mobile
4 2004 400| Aero-
{200) nzutical
radio-
navigation
i)
4 400-5 000{ a) Fixed
(600) b) Mobile
5 000-5 2504 Aero-
{250) nautical
radio-
navigation




ICAO  UNITING AVIATION

Allocation to services

P re S e n te ° Region 1 Region 2 Region 3
e 3 600-4 200 3 600-3 700 3 600-3 700
FIXED FIXED FIXED
FIXED-SATELLITE FIXED-SATELLITE (space-to- FIXED-SATELLITE (space-to-
El Reglamento de P Bty Parth)
N o ° Mobile MOBILE except aeronautical MOBILE except aeronautical
Radiocomunicaciones mobile 5.434 mobile
Radiolocation 5.433 Radiolocation
5.435
de la UIT como —
Iltado de la ulti FIXED
resultado de la uitima FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile

C M R ( rev. 2020) 4 200-4 400 AERONAUTICAL MOBILE (R) 5.436

AERONAUTICAL RADIONAVIGATION 5.438
5.437 5.439 5.440

4 400-4 500 FIXED
MOBILE 5.440A
4 500-4 800 FIXED

FIXED-SATELLITE (space-to-Earth) 5.441
MOBILE 5.440A

No muchos cambios.

Las asignaciones del servicio fijo por satélite se agregaron aproximadamente en la década
de 1970. (?)

Bandas moviles por debajo de 3700 MHz identificadas para IMT en 2007/2012,

a través de notas al pie de los paises.

Lanzamiento actual de 5G no relacionado con la agenda de la CMR-23 de la UIT
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Breve resumen de telecomunicaciones y 5G

Industria de telecomunicaciones (Figuras de Industria de la aviacion (Figuras de IATA)
GSMA)

SUSD 3.9 trillones o 4.6% del PIB mundial SUSD 899 billones o 1% del PIB mundial(2019)
(2018)

14 millones de empleos directos (2018) 2.9 millones de empleos (2019)

UIT - “[5G es] una oportunidad para que los responsables de |la formulacidon de politicas

empoderen a los ciudadanos y las empresas. 5G jugara un papel clave en el apoyo a los

gobiernos y los responsables politicos en la transformacion de sus ciudades en ciudades

inteligentes, permitiendo que los ciudadanos y las comunidades se den cuenta y

participen en los beneficios socioecondmicos que brinda una economia digital avanzada e

intensiva en datos ".

* Lasimplementaciones 5G necesitan espectro de frecuencia un recurso natural muy
limitado vy finito

* Enlareciente subasta de espectro 5G, la industria de las telecomunicaciones gasto
mas de USS80+ billones para obtener un arrendamiento de espectro por 10 afios de!
gobierno de EE. UU..

* Inmensa presidn econdmica y politica casi siempre abrumados por argumentos de,
seguridad de la aviacion.
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IMPACTS OF 5G ACROSS THE GLOBE
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Propuestas 5G a través del globo
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Un grave riesgo para la seguridad operacional de la aviacion

A

Potencial para consecuencias catastroficas

La Comunicacion a los Estados 21/22 de la OACI alienta a las
“Administraciones a considerar como una prioridad la seguridad publica y
de la aviacidon al decidir cdmo habilitar los servicios de banda ancha
celular/5G en bandas de radiofrecuencia cerca de las bandas utilizadas por

”n - n

radio altimetros”..

“"'Si no se mitiga adecuadamente, la interferencia danina en la funcion del
radio altimetro durante cualquier fase del vuelo puede representar un
riesgo grave para la sequridad de los pasajeros, la tripulacion y las personas
en tierra". (OACI)

una falla no detectada del radio altimetro puede provocar resultados
catastroficos para las personas a bordo de la aeronave y en tierra; y las
falsas alarmas tienen el potencial de socavar la confianza en los sistemas
de avidnica. (IATA e IFALPA)

Preocupaciones similares expresadas formalmente por ICCAIA, RTCA, el
Secretario de Transporte de EE.UU. ...... 9
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Un gran retroceso...

‘ * Limitacion / suspension de las capacidades de aproximacion y aterrizaje de
precision: esta limitacién / suspension reducird el acceso de las aerolineas a
los aeropuertos en condiciones de baja visibilidad.

» Limitacion / suspension de operaciones nocturnas, particularmente para
aeropuertos con terrenos desafiantes: el radioaltimetro es fundamental para
el sistema de alerta y alerta del terreno, que es obligatorio para todas las
aeronaves de transporte aéreo.

« Emision de regulaciones estatales que exigen modificaciones vy
recertificacion de radioaltimetros de aeronaves vy otras funciones
relacionadas.

Utilizando la propuesta 5G de EE. UU. como referencia, Airbus calcula que, sin
mitigaciones, 11.000 altimetros de sus propios aviones comerciales se ven
potencialmente afectados por la interferencia 5G. Se prevé que el numero
representa poco menos de la mitad de todos los altimetros en aviones comercil%lles
a nivel mundial.
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* Se espera que el nuevo MOPS de RTCA / EUROCAE finalice en 2022.

 La tarea FSMP de la OACI acordd en 2016 incluir los nuevos estandares de
equipos en los Anexos de la OACI y ayudar con la coordinacion con la UIT para
las protecciones legales apropiadas para los radioaltimetros futuros. Esta tarea
avanzara y finalizara lo antes posible, dependiendo del trabajo que se realice,,
dentro de RTCA / EUROCAE.
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Plan de mitigacion teodrico y cronograma

Industry Standards | 5G RobustLRRA  5G Robust LRRA TSOA
{ MOPS TSO Earliest Most Likely
RTCA MSG & O ’ / e
SR r DRAFT
S © |
Draft 5G RF Harmonized
5G Deployments Environiment 5G RF

Environment

& Mitigations

i : Harmonized
Europe, Other  Japan US, Others i 5G RF Environment
3.5-3.7GHz 3.5-4.1 GHz 3,?-3.98 GHz ! No Other Restrictions
| Temporary 56 Siting, Power, and/or Beam Pointing Mitigations
A ! US FCC? Others? Near sensitive areas for certain LRRA Use Categories NG
~ 'l ! j
ECC Canada :
PT1 ISED : )
X X-XX GHz . Temporary Aircraft Operational Mitigations
HE! (Not feasible for some models, Hazards Remain for Manual Approaches)
Alrcraﬁ EqUIpage : Ensure Continued 5G Robust LRRA Oldest Generation
& Mltlgatlons EQf%i?;:::SIEL;a if:tfjs Certification on Production <> Ngn-Robust LBRA
And Out of Production Airplanes Retired
: Airplane Models ;
Ensure Continued ‘A, B, C, Q E,F,GH i 5G Robust LRRA
-\’“/‘ Operational Safety 9, /><\<><> - - - b-<> Deployed to the Fleet
of Existing Fleet :
Globally vAR C‘\D 5G Robust LRRA
New TSOA Documented

Existing Aircraft Equipage

Cronograma para las actualizaciones del radioaltimetro y la seguridad operativa continua

durante la transicién (referencia, FSMP WG / 12 WP / 17) 5
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Area
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Fuente, articulo en el Toronto Star, 9 de octubre de 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

Fuente, Perspectiva de la industria movil: https://mobiIesyrup.com/2021/10/09/federaI-government-restrictions-Sg-service-airpor{g/
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Referencias y vinculos

Comunicacion a los Estados 21/22 de la OACI:
https://www.icao.int/MID/Documents/2021/FM%20WG2/74-1e.pdf el
la Comunicacidén incluye varios enlaces utiles, incluido el Informe de RTCA e informes de varios
estudios nacionales y mitigaciones.

Una mejor presentacion sobre el radio altimetro real y su uso.:
https://www.icao.int/NACC/Documents/Meetings/2018/RPG/RPGITUWRC2019-P08.pdf

Panel de gestion del espectro de frecuencias, Grupo de trabajo / 12 (4 a 15 de octubre de 2021)

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

IP/03 “Status on replanning the 3700-4200 MHz band in Australia”
https://www.icao.int/safety/FSMP/MeetingDocs/FSMP%20WG12/1P/FSMP-WG12-
IPO5 Status%200n%20replanning%20the%203700-4200%20MHz%20band%20in%20Australia.docx

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-

IPO7 Interference%20Susceptibility%20Evaluations%200f%20Pulsed%20Radio%20Altimeters%20Due%20t0%205G%20Mobile %20
Base%20Station%20Signal_revl.pptx

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

14


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
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Preguntas

15
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