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5G and aviation safety:
Keeping Your Flight Safe in Crowded Skies
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WRC-27 Agenda Item 1.7:
Study on IMT Use in the frequency bands 4400-4800 MHz
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Presenter Notes
Presentation Notes
Agenda Item 1.7 – Aviation Concerns
Agenda Item 1.7 seeks additional IMT spectrum in several bands, including 4,400–4,800 MHz, which sits directly adjacent to the radio altimeter band (4,200–4,400 MHz).
Radio altimeters are highly vulnerable to out‑of‑band emissions from powerful IMT base stations.
From our side, New RA SARPs will improve interference rejection, but next‑generation RA will still face risks near the 4,400 MHz band edge. These SARPs are not expected before 2030, too late for WRC‑27 preparatory studies.
ITU‑R Working Party 5D (WP5D) will lead these studies, but current work is unsatisfactory for aviation, missing critical scenarios and leaving serious safety risks unresolved.
Unless studies prove no impact on radio altimeters and Wireless Avionics Intra‑Communications (4,200–4,400 MHz), the aviation community may need to oppose new IMT identification in the 4,400–4,800 MHz band.

“Let me explain why we feel the current studies as ‘unsatisfactory’ — and why aviation may be forced to oppose 5G. This is not because we dislike 5G itself, but because of the significant safety concerns it raises.




World wide consistent growth of air traffic

Long-term international and domestic passenger traffic (2016-2052)

Medium-term passenger traffic forecast by regions
(indexed, 2019 = 100)
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Between 2023 and 2052, global passenger traffic is
expected to reach close to 25 billion, approximately
2.5 times the 2024 projection
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Presenter Notes
Presentation Notes
Global Air Transport Growth

Since the 1940s, air transport has doubled every ~15 years, resilient even through 
recessions.

By 2024, the industry rebounded from the COVID‑19 crisis, surpassing 2019 traffic levels.
Passenger traffic forecast:
2023–2026: 9.1% CAGR (steep recovery)
2023–2042: 4.3% CAGR (long‑term growth)
2042: ~20 billion passengers (double 2024)
2052: ~25 billion passengers (2.5× 2024)

The aviation community is working with industry partners to expand capacity while maintaining the highest safety standards to manage this unprecedented growth.





How to Maintain Safety While Expanding Capacity

State of Global Aviation Safety

* Proper and improved operational procedures
* Training programs for aviation personnel

* Accident analysis and lessons learned

* Introduction of systems to prevent accidents
* Aviation crosses borders — safety requires global standards

* One country’s measures alone cannot ensure worldwide passenger

safety, etc
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Presenter Notes
Presentation Notes
“Aircraft accidents can be catastrophic. Failures in onboard systems, external interference to onboard systems, or even human error can lead to major disasters — and accidents involving large passenger aircraft often result in tragic loss of life. Yet, despite the severity of such events, we can confidently state that air travel remains the safest form of public transportation.” 

One estimate from the academic indicated that if a person flew continuously, it would take over 11,000 years before becoming a victim of a mid-air collision.  While this does not directly define aviation’s safety rate, it reflects the widespread perception that air travel today is relatively safe. 

Then how is this remarkable level of safety maintained, even as air traffic capacity continues to grow — as highlighted in the previous slide?”
Behind aircraft operations lies extensive effort: accident analysis, the introduction of systems to prevent accidents, the establishment of proper operational procedures, and training programs for crew and air traffic controllers.

Moreover, aircraft do not remain within national borders—they cross them. Even if one country implements safety measures, it cannot alone guarantee the safety of passengers traveling worldwide. 

Therefore, to maintain a globally high standard of aviation safety, international cooperation and unified standards are essential. Today, this role is carried out by the International Civil Aviation Organization (ICAO).



Critical Roles of Aircraft Radio Altimeters
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Presenter Notes
Presentation Notes
Radio Altimeter Overview
Radio or Radar Altimeters are essentially primary radars pointing towards the ground.  They provide a direct measurement of the clearance height of the aircraft over terrain or obstacles. 
These Radars operate in the 4.2-4.4 GHz frequency band. 
Provides real‑time, highly accurate readings. 
Output from the Radio Altimeters is used 
for the Ground Proximity Warning System or Terrain Alerting or Warning System. 
It is used to control the display of information from other systems, such as the Predictive Wind Shear (PWS), the Engine Indicating and Crew Alerting System (EICAS) and the Electronic Centralized Aircraft Monitoring (ECAM) systems.
It is used for the Automatic Flight Guidance and Control Systems during instrument approaches and automatic landing.
It decides the flight control laws used during the landing process, pitch, auto throttle and so on.





Critical Roles of Aircraft Radio Altimeters. cont 7

The Radio Altimeter is used for aircraft operations in all types of weather
environments across the globe

It is very critical for

* low-visibility approaches,

 landings, and

* obstacle avoidance, especially in challenging weather conditions.

However, at present,

The ITU study on Agenda Item 1.7:
does not address the critical phase of radio altimeter operation, and
does not address global implications of the aviation systems.

Potential safety risk!!



Presenter Notes
Presentation Notes
Radio Altimeter is used for aircraft operations in all types of weather environments across the globe.
But they are essential especially for low-visibility approaches, landings, and obstacle avoidance, especially in challenging weather conditions.

However, at present, the ITU study on Agenda Item 1.7 does not address the critical phase of radio altimeter operation, nor the global implications of aviation systems.

On the next slide, I will explain why radio altimeters are so critical in these situations, and why the aviation community considers this a global safety issue.


Aviation Safety Concerns:
Missing scenario: Off-nominal operations
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If the radio altimeter fails to provide accurate altitude information, the consequences could be severe ...
This scenario must be thoroughly addressed under WRC-27 Agenda ltem 1.7
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Presenter Notes
Presentation Notes
One major gap in the ITU studies is the lack of off‑nominal scenarios.
�In abnormal or severe weather — especially during microbursts, windshear, or engine‑out conditions — aircraft may deviate below normal glide paths, operating very close to terrain or obstacles.

In these moments, the radio altimeter becomes a lifesaving sensor.�
If interference corrupts RA data at the wrong time, the consequences can be severe.

Yet this scenario is not included in current WP 5D studies — even though aviation considers it critical.


*********Not narrative - Slide Information***********

Low Altitude & Weather Risks
Radio altimeter is vital for obstacle avoidance, especially in adverse weather.
Microbursts can cause drastic deviations from the ideal 3° flight path, pushing aircraft below safe trajectories.
Aircraft are most vulnerable near cell sites during convective weather or engine failure on takeoff.
Microbursts: powerful downdrafts >6,000 ft/min, moving with storms at 30–40 kts.
Multiple microbursts may occur in sequence, creating repeated windshear hazards along approach and departure paths.

At this critical moment, if the radio altimeter fails to provide accurate altitude information, the consequences could be severe — leading to serious incidents or accidents and putting human lives at risk. This scenario must be thoroughly addressed under Agenda Item 1.7.



Aviation Safety Concerns:
Misconception should be corrected (It is a global issuel) ——

Aircraft fly globally!
The onboard systems cannot be switched off or
altered at this critical stage of flight

For exam ple, 36NM (67 km) lllustration Not to scale

National
border

This scenario is not a national matter but a global safety issue that must be thoroughly addressed under WRC-27
Agenda Item 1.7
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Presenter Notes
Presentation Notes
Another frequent misconception is that radio‑altimeter interference is a “national issue.” It is not.

Aviation is a globally harmonized system — and approach and landing operations depend on seamless, interference‑free performance across borders.  
During this critical phase and also entire flight, the onboard systems — including the radio altimeter — can not be turned off, reconfigured, or restricted based on national boundaries.

Therefore, this Agenda item 1.7 is not a national issue. 
It is a global aviation safety concern — and it must be fully addressed under Agenda Item 1.7.
But… at this moment, this scenario is not addressed in the WP5D studies.

Active engagement by aviation authorities and relevant stakeholders in ITU working parties and the WRC is essential to ensure aviation safety concerns are fully reflected.





****** Not narrative - Slide information*********

Consider the approach phase, when the radio altimeter must provide precise and uninterrupted altitude information:
The distance at which an aircraft begins its approach depends on altitude, wind, and the specific procedure.
As a rule of thumb, pilots begin descent approximately 3 NM (≈5.6 km) for every 1,000 ft of airport elevation.
For example, at an airport located at 13,000 ft MSL, an aircraft typically starts its approach about 36 NM (≈67 km) away.
In such a scenario, an aircraft may begin its approach in Country A while the runway it is landing on is located in Country B.
This is not hypothetical — it happens every day in many regions of the world.



Conclusion

Current concerns with WRC-27 preparatory studies:

* Incomplete Studies: Current ITU WP5D work does not cover several critical operational scenarios for radio
altimeters.

- Safety Risks Ignored: Radio Altimeters (RA) are safety net systems — for instance for off-nominal landing
scenarios. Yet, those off-nominal landing scenarios are not being studied. Without such scenarios, the
studies fail to capture the real-world risks that the RA were intended to address, leaving aviation exposed to
the very incidents that the safety net was intended to capture.

 Timing Problem: New RA SARPs will not be available until 2027, too late to inform WRC-27 decisions.

« Cross-Border Operations: Aviation is inherently global; treating this as a “national issue” overlooks the fact
that aircraft routinely cross borders during critical phases of flight, and that their safety-net systems need
to function reliably on both sides of any border.

Unsatisfactory Outcome: Unless studies demonstrate no impact on Radio Altimeters and Wireless Avionics
Intra-Communications, aviation may be forced to oppose new IMT allocations in 4,400—4,800 MHz.

Balanced Future! We welcome the advancement of 5G networks worldwide — but their deployment must be balanced
with uncompromising aviation safety, to ensure both innovation and protection of lives.
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