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Ms. Mie Utsunomiya has been working as a
CNS Technical Officer of ICAO HQ since 2011.

Since April 2024, she has been working as the
Secretary of the Frequency Spectrum
Management Panel (FSMP), which was
established in 2015 to manage aeronautical
frequency spectrum in order to ensure
sufficient access to the resource for the
provision of aeronautical communication,
navigation and surveillance services (CNS) in
an efficient and safe manner.
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Aviation Safety Depends on CNS and Spectrum

(J About 100.000 flights take off and land every day
without any incidents around the world

J Aviation maintains its exceptional safety through
a globally coordinated approach supported by
CNS systems — all of which rely on access to
protected radio-frequency spectrum
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Modern Aircraft: Fully Dependent on Safety Spectrum
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Session 17
Non-Safety Spectrum for Safety Systems? Implications of the Aviation Safety Spectrum

* Spectrum demand is growing, increasing pressure on aviation spectrum resources.

* Expanding non-safety services are contributing to congestion, capacity challenges, and concerns
over system resilience, while growing expectations to use non-safety spectrum for safety-related
functions are adding complexity and uncertainty to an already constrained environment.

* Protecting aviation safety spectrum is now both a technical and strategic imperative, requiring a
careful balance between innovation, access, and the protection of safety-critical aviation systems.

Session Aims:

* Today's panel brings together experts from radio regulatory authorities, industry, and civil aviation
authorities to discuss spectrum management principles, the ITU Radio Regulations and WRC
process, the importance of protected safety spectrum, and the growing challenge of balancing
safety, innovation, and access in an increasingly congested spectrum environment.
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Acting Director

EKIP

Mr. Elvis Babaci¢ is an expert in the field of radio
frequency spectrum management. During more than 20
years of work engagement in the national regulatory body
for electronic communications, he worked on the most
significant projects in the field of strategic planning,
coordination and allocation of radio frequencies for
mobile communication networks and participated in a
series of processes in the field of RF spectrum
management and regulation of electronic
communications in general.

He gained knowledge and experience in the field of
strategic RF spectrum planning, radio frequency allocation
methods, spectrum market valuation models, industrial
and regulatory trends in wireless communications and in
general in the field of telecommunications at numerous
conferences, workshops and trainings organized by ITU,
CEPT, BEREC, IRG and others.



Dr. Juliane Iten

Engineer
Frequency Planning,
Federal Office of
Communications
OFCOM

Dr. Juliane Iten is a Spectrum Management Specialist at
the Swiss Federal Office of Communications (OFCOM).

With over 16 years of experience in frequency planning
and spectrum regulation, she has worked extensively
on national and international spectrum management
issues, including aeronautical, satellite, and emerging
wireless technologies.

She previously led Switzerland's preparations for
satellite-related agenda items at World
Radiocommunication  Conferences (WRCs) and
managed satellite filing and coordination activities.

Currently, she serves as Vice-Chair of the CEPT Working
Group on Frequency Management (WG FM), where
she contributes to European spectrum policy,
harmonization, and regulatory initiatives.



Ms. Biljana Milosev
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Compliance
Monitoring
Manager
CAA
Montenegro

Ms. Biljana MiloSevi¢ is a telecommunications engineer,
Compliance Monitoring Manager at the Civil Aviation Agency
of Montenegro, and Montenegro’s National Frequency
Manager. She brings more than two decades of experience
across mobile telecommunications and civil aviation,
combining technical expertise in radio networks and
spectrum management with extensive experience in
regulatory oversight and safety assurance. Her technical and
regulatory experience includes assessing the safety, reliability
and performance of communication, navigation and
surveillance (CNS) systems, overseeing technical changes,
and coordinating aeronautical frequency planning and
protection. She participates in the ICAO Frequency
Management Group (FMG) and EUROCONTROL's RAFT.

Previously, she headed the Radio Network Optimisation at T-
Mobile Montenegro, with responsibilities spanning radio
network and frequency planning of new technologies. Her
combined industry and regulatory background provides a
broad perspective on spectrum efficiency and the protection
of aviation safety systems, as well as the integration of
spectrum considerations, interoperability and safety
requirements into the development and introduction of new
technologies.



Mr. Alex Holt

Regional
Director,
Business
Development,
Viasat

Mr. Alex Holt is an experienced aviation professional
with over 20 years of experience in the aviation
industry. An aerospace engineer with a background in
air traffic radar, avionics and satellite communications,
and a proven track record of delivering on market
growth through business development and marketing
initiatives.

He is a key figure in Viasat's regional expansion
covering the EMEA region for Iris datalink and
connected flight deck thanks to his expertise in
navigating the complex aviation ecosystem with key
stakeholders such as space agencies, regulators, ANSPs
and airlines.

As a speaker, he brings deep industry knowledge and
practical insights to the stage, engaging audiences with
data-driven analysis and real-world examples.



Mr. Christian Fleury

Spectrum Manager
DSNA-DGAC
France

Mr. Christian Fleury is an Air Safety Electronic Systems
Engineer (ENAC Class of 1991) working for the French
Air Navigation Service Provider (DSNA).

He began his career in Northern France, focusing
primarily on the management of ground-based radio
navigation aids, before gaining experience across a
wide range of areas within the vast airspace of French
Polynesia.

He is now based in Toulouse, where he has served as
the Spectrum Manager for over ten years.

He has the privilege of representing France on the
ICAO Frequency Spectrum Management Panel (FSMP)
since its establishment in 2015, and since 2023 he has
been honoured to serve as vice-chair.
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Audience Interaction and Discussion

Poll Questions for Session 17

1) How many volumes does ICAO Annex 10 contain?

3 volumes
4 volumes
5 volumes
J 6 volumes
/7 volumes
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Audience Interaction and Discussion
Poll Questions for Session 17

2) Which volume(s) of ICAO Annex 10 are most critical for aircraft
operations?

[ Volume |

1 Volume |l

1 Volume Il
[ Volume IV
[1Volume V
[1Volume VI
™ All Volumes

Please add discussion questions to Slido 2
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Non-Safety Spectrum for Safety Systems?
Implications of the Aviation Safety Spectrum

Spectrum management in general

Elvis Babadic,
EKIP Montenegro
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What is radio spectrum?

(J Radio spectrum is the part of the electromagnetic spectrum with frequencies bellow 3,000
GHz that can propagate through space and be used for signal transmission wirelessly.

J Radio spectrum is shared and limited natural resource.

o

J Hardly enough room for everyone — decision which frequency band will be allocated for

which service/application includes both regulatory and political elements.

[ Coordination is complex but needed in order to:

= ensure the availability and
integrity of all services,

= ensure the protection of
some services,

= support the integration
of new services.
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= : . . AM radio, . UHF television, satellite radio,
mantlrne r.adro, mannme rad|o, aviation radio shor:jvyave Pl teIeV|§|on, mobile phones,  communications, astronomy,
favdatien pavgaton navigation Ll EMEiadlio GPS, Wi-Fi, 4G Wi-Fi satellite, communications
VLF LF MF HF VHF UHF SHF EHF
100 km 10 km 1 km 100 m 10 m 1m 10 cm 1cm 1T mm
<— increasing wavelength increasing frequency —»
3 kHz 30 kHz 300 kHz 3 MHz 30 MHz 300 MHz 3 GHz 30 GHz 300 GHz

All radiocommunication systems need a portion (a frequency band) of the radio spectrum.

19
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Need for international regulation (ITU-R)

O Spectrum cannot be limited to a given territory - International coordination/regulation is
necessary to ensure:

= rational, efficient and economical use of the RF spectrum resources, with equitable access
for all countries,

= interoperability and operations of radiocommunication systems free of harmful
interference,

= necessary performance and quality in operating radiocommunication systems,

= regulatory certainty for trillions of dollars of combined investment and economic activity
that play an increasingly important role in the development of our societies.

d Key role in international spectrum managment belongs to the Radiocommunication Sector
of the International Telecommunication Union (ITU-R).

[ ITU-R: Development of regulations and best practices for the regional and
international use of radio spectrum and satellite orbits - 194 member states,
327 private sector organisations, 169 academia members.
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World Radiocommunication Conference (WRC)

 The highest level of spectrum management takes place at the ITU World Radiocommunication
Conferences (WRC), held every four years. WRC-27 will be held in Shanghai, China, 18
October-12 November 2027.

d Main purpose: To revise the Radio Regulations (RR); To address Radiocommunication issues of
a worldwide character.

Modifies the Allocates the work of Conduct studies for 4 years and Consolidates the Approves ITU-R Modifies the
Radio Regulations  the agenda itemsto prepares draft CPM report results of studies  recommendations, Radio Regulations
and defines the relevant working in CPM report revises ITU-R and defines the
agenda for next parties of ITU-R Study solutions agenda for next
WRC Groups WRC Source: |TU

Regional Groups / Multi-countries

Consolidate Regional and multi-country proposals

d Only ITU Memeber States has the right to participate in decision-making at the WRC.
21

 International organisations like IMO and ICAO have no authority over the ITU.
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ITU Radio Regulations (RR)

J Radio Regulations (RR) - Last version: RR-25 (as revised during WRC-23)

YV V V

Includes allocation of the frequency bands to radiocommunication services
(Article 5 - Table of frequency allocations),

International Treaty,
Elaborated and revised by the ITU Member States during WRC,
RR has a binding nature for ITU Member states.

Facilitate equitable access to and rational use of the radio frequency
spectrum and the geostationary orbit,

Ensure availability and protection from harmful interference of frequencies
for distress and safety purposes,

Assist in prevention and resolution of cases of harmful interference,
Facilitate efficient and effective operation of radiocommunications services,

Provide for, and regulate new applications of telecommunications technology.

22
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Article 5 of RR - Table of frequency allocations

Frequency

Allocation to services

Region |

Region 2

Region 3

Band

505-526.5
MARITIME MOBILE 5.79
5.79A 584

AERONAUTICGAL
RADIONAVIGATI

Footnotes to a
service (right)

MARITIME MOBILE
S05-510
MARITIME MOBILE 5.79

510-525

MARITIME MOBILE 5.79A

-

15.84

AERONAUTICAL
RADIONAVIGATION
CO-PRIMARY Regional band split

Band

—— harmonized

505-526.5 globally
MARITIME MOBILE 5.79
5.79A 5.84 \
AERONAUTICAL N -
RADIONAVIGATION ~ PRIMARY

Aeronautical mobile <

Laidnachile =" |

Band shared by PRIMARY
and Secondary services

90-110

RADIONAVIGATION 5.62
Fixed
5.64

T

Other footnote to two or more services (below)

—— Secondary

Source: ITU
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WRC-27 Agenda Items important for civil aviation

Al 1.7 to consider studies on sharing and WRC-27 Al 1.7 - IMT in the band 4.4-4.8 GHz
EIRP

compatibility and develop technical conditions

for the use of International Mobile Telecommunications
(IMT) in the frequency bands 4 400-4 800 MHz,

7 125-8 400 MHz (or parts thereof), and

14.8-15.35 GHz taking into account existing primary
services operating in these, and adjacent, frequency
bands, in accordance with Resolution 256 (WRC-23) 5G
Al 1.9 to consider appropriate regulatory actions to private

3.4 GHz 3.8 GHz 4,2GHz 4.4GHz 4.8 GHz

update Appendix 26 to the Radio Regulations in support
of aeronautical mobile (OR) high frequency modernization,
in accordance with Resolution 411 (WRC-23)

Al 1.19 to consider possible primary allocations in all Regions to the Earth exploration-
satellite service (passive) in the frequency bands 4 200-4 400 MHz and 8 400-8 500 MHz,
in accordance with Resolution 674 (WRC-23)

24



https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100007PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100007PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100007PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100009PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100009PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100009PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100019PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100019PDFE.pdf
https://www.itu.int/dms_pub/itu-r/oth/0c/0a/R0C0A0000100019PDFE.pdf

AIR NAVIGATION WORLD-CNSS 2026

Why is important to participate at WRC?

O ITU Radio Regulations update cycle is a very competitive
environment.

O Participation at WRC is important:

= To protect existing services

= To obtain access to spectrum for new services

= To enhance spectrum access for existing services

= To facilitate market access for radio equipment
manufacturers

= To provide regulatory certainty to operators.
Any sector or user cannot expect preferential treatment.

Decision how to use certain frequency band is made by
Member States after coordination and negotations at
national, regional and global level and balacing between
social and economical needs, taking into acount results of
technical studes.

U O

Source: ITU
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A Radio Regulator Perspective

Juliane Iten
Swiss Federal Office of Communications
(OFCOM)
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How Does the RR Address Safety?

Radio Regulations Framework

RR No. 1.59

Safety Service

What is a safety service?

N

RR No. 4.10

Protection Principle

How should safety services be protected?
N2

Article 5

Frequency Allocations

Where do safety services operate?

Radio Regulations

Artcion

e

tdecnof

27



AIR NAVIGATION WORLD-CNSS 2026

RR No. 1.59

Safety Service

“Any radiocommunication
service used permanently or
temporarily for the safeguarding
of human life and property.”

||||||||||||||||||||||||||||||||

..............

28



AIR NAVIGATION WORLD-CNSS 2026

RR No.4.10

How Are Safety Services
Protected?

"Member States recognize that the
safety aspects of radionavigation
and other safety services require
special measures to ensure their
freedom from harmful
interference..."

HR4-Z

Ko prwision of these Regulations prevenis the use by a siation in distress
iom providing assistan of any means of radiccomnmwnicaiion ot s disposal o
ke kmown the comd

SIF
assistance
4.10 Member States recognize i

safety services e

IIMS SPCClal Misures (o Crsus

mecessary therefore o iake this
4.11 Membser frequencies which have
propagation charncieristics, those n the bands between 5 MHz and 30 MHz are panticularly us

fon 1o reserve these bands
ed for short- or medium

for long-distance communications: they agree to make every pessible e
for such communscations. Whenever frequencies in these bands are
distance commamications, the minimum power ne ry shall be empl

412 T'o redisce res for frequencies in the bands between 5 MHz and 30 MHz=
and thus harmifial interference to bang-distance midiocommunications, adminisiraizons ane
encouraged w0 use, whenever practicable, any odher possible means of commanication

| circumstances make it indispensahle 1o do =0, an admingstraton
s of workimg asthorzed by these Reg s, have
ST i below, on the sole condition that the
ed in the Masier Intemational Freguency

4.13 When spe
may, & an exceplion % the normal m
recourse to the special methods of workin
characteristics of the staiians =il conform to those i
Ke o

iom in the fived service or an earth stmion i the fxed-saellite service may,

nclitions defined m Nos. 8,28 w0 5,31, ransmit

4.14 a
umiler the
frequencies

under the conditions defined in Mos. 5.28 0

ioe or eartk pons in the fived-satellite service

4138

However, in circumstances involvin

a land statson may communicabe with fxed =

frequency in a hand
tharized to tra

Taliiiy

4.18 Amy mobile ' using an emission which satisfies the freguency nlennce
applicahle he coast station with which it i : v transmit on the same fre Y
as the coast station on condition that the ez such transmisssion and that no hamful
rence is caused 1o other statio

ircradt siations are authorized
kile service for the purposs

29
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Article 5

Where Do Aviation Safety
Services Operate?

Examples of aeronautical safety-
related services:

»- Aeronautical Mobile (R) Service (AM(R)S)

# Aeronautical Mobile-Satellite (R) Service
(AMS(R)S)

" Aeronautical Radionavigation Service
(ARNS)

# Radionavigation-Satellite Service (RNSS)

ARTICLE S

Frequency allocations

Frequency Fresch Eagisk | Spamab | Ambie | Chinex | Ruostan

\tnbe

allatr)

30
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Non-Safety Spectrum for Safety Systems?

Traditional Model Emerging Model

Safety Service Safety Function

+ J

RR No. 4.10 Protection Different Spectrum Solutions

+

Article 5 Allocations

31
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Looking Ahead

Key Reflections

* Protected aviation spectrum will remain a cornerstone of aviation
safety.

* New technologies may offer complementary capabilities and greater
flexibility.

* Some future safety-critical functions may rely on spectrum outside
traditional aviation allocations.

* The transition of aviation systems requires stability, long-term
planning and international harmonization.

* Any future evolution must maintain the level of protection required for
safety-critical aviation functions.

32
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Crowded orbits in a congested spectrum

Biljana Milosevic
Civil Aviation Agency Montenegro
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Crowded orbits in a congested spectrum

Artificial satellites above our head

©1957 : Sputnik 1, first artificial satellite

©1962 : Telstar first telecommunications satellite
©1990 : 500 satellites

¢2010 : 1000 satellites

¢2018 : more than 2000

©2019 : first Starlink satellite, since at least 6,700 are
eover our heads, with the objective of 12,000

eSept 2024 : 10,345

eJune 2026 : 15711

eAnd more mega-constellations are expected

Over 33,000 objects catalogued

34

(including inactive payloads, discarded rocket stages and space debris)
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Satellite growth and aviation safety

How do we maintain protection as satellite services grow?

Orbital congestion Spectrum congestion

Physical separation, collision risks Frequency use, system compatibility

and space debris and protection from interference

Radiofrequency impact depends on how systems operate together.

35
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Lessons from introducing new services

Digital dividend
Digital TV released spectrum for new services.
Careful planning helped protect existing users.
C-band 5G and aircraft radio altimeters

Compatibility assessment needs to happen before new services enter operation.

Innovation and protection need to develop together.

36
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Suitability for safety functions

Passenger internet and flight safety communications have different requirements.

How reliably does the service perform?

What happens when the connection fails?

What backup is available?

Safety use requires evidence of performance and protection.

37
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Protection in daily operations

Coordination and oversight need to keep pace with growth

Early coordination between aviation and other sectors
Interference monitoring and prompt resolution

Clear responsibilities when performance decreases

For Montenegro, regional and international cooperation is essential. Radio
interference crosses borders.

38
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Non-Safety Spectrum for Safety Systems?
Implications of the Aviation Safety Spectrum

Alex Holt

Regional Business Development
Manager (EMEA)
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Viasat™

35 years providing safety services
before, during and after flights.

Oceanic and remote

« Surveillance / position
reporting (ADS-C)

I

I

« Communications between
ATC and pilot (CPDLC)

Operational (but still
safety?) |

+ Sending and receiving
weather

» Medilink
« SWIM & EFB applications

Domestic

‘Iris’ satcom - dual-link with VDL

Enabling Trajectory Based
Operations

Our resilient L-band
| also supports

Government and head of
state aircraft

Maritime safety
communications

Uncrewed air vehicles &
drones 40
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Viasat™

The benefits observed from safety satcom

FANS 1/a reduced
separation

* Fuel and navigation
savings

* New routes launched

* Increased airspace
capacity

e

Reduced Pilot /
ATC workload

Automates routine
exchanges

Reduces
miscommunication and
readback errors

O\

Satcom Voice

Free of charge distress
calls

Rapid exchange of data
in flight

Better handling of
potentially disruptive
incidents

Trajectory Based
Operations

* Needto
accommodate
increasing airspace
volumes

« Estimated to deliver
8-10% fuel savings in
European airspace

41
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Viasat"”’

Cybersecurity

ATM communications must also consider cybersecurity and network priority

() N
e

PKIl and IPSEC VPN Segregation of aircraft Safety services always take
domains ACD and AISD priority
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Viasat"’

Evolution | Doing more with what we have

CLASSIC AERO
e, Communication and | CPDLC/ADS-C
7= Surveillance over non-VHF alan SATVOICE
o 5 coverage areas ooodj  AOC ACARS

SWIFTBROADBAND SAFETY (SB-S)

—1 : —
5 W & 7
g2 w0 [ © &
CPDLC /ADS-C IP & PKI Electronic Engine and Flight Data
SATVOICE Operations Flight Bag airframe data Recovery
AOC ACARS

NEXT GENERATION L-BAND

Kbps
@ » 432
o Kbps
s
®
Future Air Traffic ¥y v R(;S?I?IG
Services POLICIES

Mbps
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Viasat™

Safety spectrum is a valuable asset to the
aviation industry.

Protecting it requires a continued investment and
commitment to its use

45
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Senior Lead Project Manager : Spectrum
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Non-Safety Spectrum for Safety Systems?
Implications of the Aviation Safety Spectrum

Spectrum O 2 Analogy ‘ |
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O 6 What are the risks?
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01 Is the “Spectrum eye chart” a work of abstract art?
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B rixe Il MOBILE [ SCIENTIFIQUE Il SATELLITE Il RADIOLOCALISATION
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8,3 kHz 275 GHz
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Services primaires
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secondaires
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The “Aviation Spectrum Usage”

FIXE B SATELUTE B RADIOLOCALISATION
B AERONAUTICAL
GNSS Sat C2 ASDE
VHF k Satcom / DAA  EFVS

VOR' |/

Marke

Cospas-Sarsat

DME
Ldacs

SSR

/

RA | |
Waics I

i
TH TS

psR  C2

ADS-B ground and sat based |
Acas...

Weather Radar
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02 Spectrum is like a beach

subject to the agreement of the various users

Could be Well-organized

SR

those who are on special treatment
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03 The Radio Spectrum Under Pressure

e Growth of terrestrial and satellite wireless
communications and related digital services

* Increasing number of spectrum users
* Growing congestion in certain frequency bands
 Domino effect on other bands

* This limited resource has become strategic.
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04 The Spectrum keystone of CNS

The Spectrum is the Keystone enabling
all Communications, Navigation, and
Surveillance systems.
Without Spectrum : No more
* Rnav (GNSS, ILS, VOR, DME, NDB)
e Radar (SSR, PSR, airborne radar)

* Any aeronautical communication
(ATC, OPC,ADS-B,ACAS/TCAS etc)

e \Weather forecast.
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05 Advantage / Disadvantage

Safety frequency bands

High cost due to limited number of
users

Used by dated systems/technology
Capacity limit reached?

Globally harmonized dedicated
spectrum

Specific regulatory protection
Mainly exclusive spectrum

Low likelihood of interference
Priority given to service continuity
Recognition of the criticality of use

Non-safety frequency bands
Low cost due to mass market

High speed of innovation
High data rate, capacity

Not necessarily harmonized
globally

ITU heterogeneous rule
Strong push to gain or share
frequency band access

No control over sustainability
No priority

ESIMs shall not be used or relied
upon for safety-of-life
applications

Other? / Other?
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06 What are the risks for aviation?

Is it in accordance with the RR to use non-safety
bands for safety applications?

If the aviation industry is acting in this way, can we
justify maintaining a dedicated safety spectrum or
continue to expect preferential treatment?

How can the economic viability of safety band
operators be guaranteed?

Does the aviation industry have the capacity to be
sufficiently reactive to the dynamics of commercial
band usage?

We would be just one user among many, without
receiving any special consideration.

As the demand for data exchange between ground
and space increases, and no one will invest in safety
innovations, this is a point of no return,
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UESTIONS?

Scan the QR code to join Slido
ask questions, and participate in
Interactive activities
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Thank You
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