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	SUMMARY

	This paper provides a copy of the presentation I made to the ANC November 2023 


1. INTRODUCTION

1.1 This paper provides a copy of the presentation that I made to the ANC in November 2023 which other FSMP members are welcome to use as they see fit.
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Electromagnetic Spectrum
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Radio Spectrum
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Why is spectrum important to aviation? 

Communication

Navigation 

Surveillance 

Veins/Arteries

Life blood - spectrum
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Strategic Objectives

ICAO 
Strategic 

Objectives



Safety



Capacity &
Efficiency



Security & 
Facilitation



Economic
Development



Environmental

Protection

Greater situational awareness

Improved collaboration

Reduced separation

Timely & accurate data

Flexible 

Routing

Use of airspace

Reduced size, weight, and power

Tactical → strategic ATC

Accommodate new entrants

Adoption of new technology
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ICNSS TF Vision for CNS 2050+ 

Integrated CNS technology

Move functional to spectral diversity

Increased short range communication

Reduced ATC communication

Access to more data

Improved surveillance accuracy

Increased global harmonisation
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6



How is Spectrum Regulated? 

Globally

International Telecommunication Union

Regionally 

Asia-Pacific Telecommunity 

Arab Spectrum Management group 

African Telecommunication Union 

European Conference of Postal and Telecommunications Administrations 

Inter-American Telecommunication Commission

Regional Commonwealth in the Field of Communications

Nationally 

Radio Regulator





Note: Each Administration/State has sovereignty over the use of spectrum within it’s national borders
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The International Telecommunication Union

United Nations agency 

Founded in 1865

Based in Geneva

3 Sectors

ITU-T	Telecommunication (1885)

ITU-R	Radiocommunication (1906)

ITU-D	Development (1989)

Civil requirements
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Radiocommunication Sector Documentation

Mandatory

Radio Regulations

Rules of Procedure

ITU-R Resolutions

Non-mandatory

Questions

Recommendations*

Reports

Handbooks


* Are mandatory if incorporated by reference in the Radio Regulations





This Photo by Unknown Author is licensed under CC BY
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Radio Regulations (Overview)

Intergovernmental treaty governing use of the radio spectrum

Managed by the ITU

First Published in 1906

9 kHz – 1 000 GHz

Can only be changed by a World Radiocommunication Conference
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Radio Regulations (Content)

A set of regulatory provisions addressing:

Radio service definitions and technical features related to spectrum and frequency planning

Allocation of spectrum to the various radio services

Frequency co-ordination and registration procedures

Distress and safety communication provisions

Interference reporting and clearance

Administrative provisions, including licencing
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Radio
Regulations
(Example
of the 
Complexity) 
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Article 4.10

Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies

4G Mobile vs Approach Radar

5G Mobile vs Radio Altimeters
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Mobile

Radio-determination

Amateur

Broadcasting

Fixed

Meteorological aids

Standard frequency & time signal

Mobile-satellite

Radiodetermination-satellite

Amateur satellite

Broadcasting-satellite

Fixed-satellite

Earth exploration-satellite 

Standard frequency  time signal-satellite

Inter-satellite

Safety

Special

Space research

Radio astronomy

Space operation

Aeronautical mobile

Aeronautical mobile (Route)

Aeronautical mobile (Off-Route)

Land mobile

Maritime mobile

Port operations

Ship movement

Radnavigation

Radiolocation

Aeronautical radionavigation

Maritime radionavigation

Meteorological-satellite

Aeronautical mobile-satellite (R)

Aeronautical mobile-satellite

Land mobile-satellite

Maritime mobile-satellite

Radiolocation-satellite

Aeronautical radionavigation-satellite

Maritime radionavigation-satellite

Radionavigation-satellite

Aeronautical mobile-satellite (OR)

RADIOCOMMUNICATION

Aeronautical radionavigation-satellite

Aeronautical radionavigation-satellite

Radionavigation-satellite

Radiodetermination-satellite

Aeronautical mobile-satellite (R)

Aeronautical mobile-satellite (R)

Aeronautical mobile-satellite (OR)

Aeronautical mobile-satellite

Mobile-satellite

Aeronautical mobile

Mobile

Aeronautical mobile (Route)

Aeronautical mobile (Route)

Aeronautical mobile (Off-Route)

Radnavigation

Aeronautical radionavigation

Aeronautical radionavigation

Radionavigation

Radio Regulations (Radio Services)
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Use of Commercial Systems

Could provide additional capacity

Article 4.10 will not apply

Need for 4.10 for existing services?

Update cycles

Need clear distinction between safety and non-safety
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		Extract from the Allocation Table for 75.2-137.175 MHz				

		Allocation to services				

		Region 1		Region 2		Region 3

		75.2-87.5
FIXED
MOBILE except aeronautical mobile		75.2-75.4
FIXED
MOBILE
5.179		

				75.4-76
FIXED
MOBILE		75.4-87
FIXED
MOBILE
5.182  5.183  5.188

				76-88
BROADCASTING
Fixed
Mobile
5.185		

						87-100
FIXED
MOBILE
BROADCASTING

		87.5-100
BROADCASTING
5.190				

				88-100
BROADCASTING		

		100-108		BROADCASTING
5.192  5.194		

		108-117.975		AERONAUTICAL RADIONAVIGATION
5.197  5.197A		

		117.975-137		AERONAUTICAL MOBILE (R)
5.111  5.200  5.201  5.202		

		137.025-137.175		SPACE OPERATION (space-to-Earth)  5.203C
METEOROLOGICAL-SATELLITE (space-to-Earth)
SPACE RESEARCH (space-to-Earth)
Fixed
Mobile except aeronautical mobile (R)
Mobile-satellite (space-to-Earth)  5.208A  5.208B  5.209
5.204  5.205  5.206  5.207  5.208		





Frequency Band

Allocation Primary

                Secondary

Footnote 

Additional allocation

Alternative allocation

Different category of service

Conditions of use









World Radiocommunication Conferences (WRCs)

3,464 delegates

4 weeks in length 

Budget of £5.2M 

Translation into 6 languages 

31 agenda items set by previous WRC
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Study Group Structure

Radiocommunication 

Assembly

SG 1

Spectrum 

Management

SG 3

Radiowave

Propagation

SG 4

Satellite

Services

SG 5

Terrestrial

Services

SG 6

Broadcasting

Services

SG 7

Science

Services

CCV

Co-ordination 

Committee for

Vocabulary

WP 5A

Land mobile above 30 MHz, wireless access, amateur & 
amateur-satellite 

WP 5B

Maritime, aeronautical and radiodetermination 



WP 5C

Fixed wireless system, Land mobile below 
30 MHz



WP 5D

International Mobile Telecommunication





Working Parties are responsible for:

Studies related to WRC agenda items

Development:

Recommendations

Reports

Handbooks
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Work environment

Defined timeframes

Silent procedures

No automatic right of appeal

One of many interested parties in a national delegation

ICAO participate as an observer 
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Aviation’s Spectrum Goal

To have access to sufficient, suitable, and appropriately protected spectrum in a timely manner to meet aviation’s current and expected globally harmonised future requirements









Standardised Aeronautical Safety Radio Systems

ICAO

8 Communication systems, 5 globally implemented

9 Navigation systems, 6 globally implemented

4 Surveillance systems, 3 globally implemented

Non –  ICAO

4 Ground Radar

2 Airborne Radar (radio altimeters, airborne weather radar)

No single standardisation body
(ICAO, RTCA, EUROCAE, ETSI etc)
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Spectrum Allocated to Aeronautical Services
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Radio Systems Fitted to Aircraft

ADF:  Automatic direction finding

DME: Distance measuring equipment 

GPS:  Global positioning system

HF: HF communication

ILS:  Instrument landing system
        G/S:   Glide slope
        Loc:   Localiser 

RA:  Radio altimeter 

SATCOM: Satellite communication

SSR: Secondary surveillance radar 

TCAS: Tactical collision avoidance system 

VHF: VHF communication 

VOR:   VHF omni-ranging 

VOR
( x2)

SSR 
(x2)

VHF-2

SATCOM

HF

(x2)

ADF

ILS
Loc

GNSS

Marker
Beacom

RA
(x3)

ILS
G/S

Weather 
Radar

TCAS

VHF-1

SSR 
(x2)

TCAS

DME
1

DME
2

VHF-3

SSR 
(x2)

RA
(x3)

Weather 
Radar

TCAS

TCAS

SATCOM

VHF-1
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Spectrum Challenges



Belief aviation owns spectrum; 

Transition to new technologies;

Spectrum an early consideration;

Avoiding own goals;

Lack of resources

Expertise

Research
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Aviation vs Mobile 
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Current Work Topics

World Radiocommunication Conference

5G Interference into radio altimeters

Susceptibility of aeronautical systems to interference

Justification of aviation spectrum requirements

Aeronautical standards not meeting radio regulatory requirements 

Methodology for assessing sharing requests applicable to:

Aeronautical

Non-Aeronautical Systems



This Photo by Unknown author is licensed under CC BY-SA.









Summary

Spectrum is the life blood of aviation

Aviation does not control access

We need to with the ITU process

States are key as they have the control

Safety is a strong argument but losing it’s impact

Care when considering use of commercial systems

Justification of needs

Lack of resources
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Requested Action

Recognise the importance of spectrum to aviation

Promote the development of expertise in States

Facilitate global STEM activities

Resources to support

Justification of requirement

Ensure compliance with Radio Regulations

Engage with ITU and regional processes











Definition of Radio 
Frequency Management:



“Radio frequency management is done by experts who meld years of experience with a curious blend of regulation, electronics, politics and not a little bit of larceny.  They justify requirements, horse trade, coerce, bluff and gamble with an intuition that cannot be taught other than by long experience”

Vice Admiral Jon L. Boyes

U.S. Navy
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