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Radio spectrum & how does it work

Electromagnetic spectrum: all types of electromagnetic radiation — from very low-frequency
radio waves to very high-frequency gamma rays

Radio spectrum is just one part of that, covering frequencies roughly from 3 kilohertz (kHz) to
300 gigahertz (GHz); the invisible highway for wireless signals to travel

All wireless communication — radio, TV, mobile phones, Wi-Fi, Bluetooth, GPS, satellites —
relies on spectrum. But it is a finite resource; only certain frequencies are usable

Modulation is the process of varying a property of a carrier wave (like a radio wave) to carry
information — such as voice, music, or data — from one place to another

By modulating it, we “imprint” information onto that wave — so it can be transmitted over the air
and later recovered (demodulated) by a receiver

MODULATION
Amplitude Modulation (AM): You vary the amplitude

(height) of the wave. Used in AM radio. Simpler but more P . T i B
sensitive to noise. /\/\/\/\/\ v V] W\

Frequency Modulation (FM): You vary the frequency CARRIER WAVE MODULATING INFORMATION
(spacing between waves).Used in FM radio, two-way

radios, etc. Better sound quality and less noise. \/\/\/\/\/\ /\/\/\/\/\/\/\/\/\/\/\/
Phase Modulation (PM): You vary the phase (timing shift)

of the wave. Used in digital communication systems (part AMPLITUDE FREQUENCY

of PSK — Phase Shift Keying). MODULATION (AM) MODULATION (FM)




What does the ITU have to do with it?

The International Telecommunication Union (ITU) is a United Nations agency
responsible for global communication standards — including managing how the radio
spectrum and satellite orbits are used

Its specialized branch, the ITU Radiocommunication Sector (ITU-R), handles
spectrum coordination to:

Ensure Fair and Efficient Use of spectrum: all countries need to have access

Enable Global Communications Systems: harmonised frequencies for aviation,
navigation, satellite communications; mobile networks so that they work everywhere

Prevent Radio Frequency Interference : Disruption or unwanted disturbance that
affects radio signals when multiple devices transmit on the same or nearby frequencies,
unless:

Apply filters and shielding.

Use spread spectrum or frequency hopping technologies (common in Wi-Fi and Bluetooth).
Use frequency coordination — different users assigned different frequency bands. (ITU-R)
Follow regulatory limits set by organizations like the ITU.
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RR Regions

For the allocation of frequencies purposes, the world has been divided into
three Regions
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Region 1 includes the area limited on the east by line A
(lines A, B and C are defined below) and on the west by
line B, excluding any of the territory of the Islamic
Republic of Iran which lies between these limits. It also
includes the whole of the territory of Armenia,
Azerbaijan, the Russian  Federation,  Georgia,
Kazakhstan, Mongolia, = Uzbekistan, Kyrgyzstan,
Tajikistan, Turkmenistan, Turkey and Ukraine and the
area to the north of Russian Federation which lies
between lines A and C. (RR 5.3)

Region 2 includes the area limited on the east by line B
and on the west by line C. (RR 5.4)

Region 3 includes the area limited on the east by line C
and on the west by line A, except any of the territory of
Armenia, Azerbaijan, the Russian Federation, Georgia,
Kazakhstan, = Mongolia, = Uzbekistan, Kyrgyzstan,
Tajikistan, Turkmenistan, Turkey and Ukraine and the
area to the north of Russian Federation. It also includes
that part of the territory of the Islamic Republic of Iran
lying outside of those limits. (RR 5.5)
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What do the Radio Regulations look like?

Allocation to services
Region 1 Region 2 Region 3
3 400-3 600 3400-3 500 3 400-3 500
FIXED FIXED FIXED
FIXED-SATELLITE (space- |FIXED-SATELLITE
FIXED-SATELLITE to-Earth) (space-to-Earth)
(space-to-Earth) MOBILE except aeronautical | Amateur
MOBILE except aeronautical [mobile 5.431A 5.431B Mobile 5.432 5.432B
mobile 5.430A Amateur Radiolocation 5.433
Radiolocation Radiolocation 5.433
5.282 5.282 5.432A
5.431 3500-3 600 3 500-3 600
FIXED FIXED
FIXED-SATELLITE (space- |FIXED-SATELLITE
to-Earth) (space-to-Earth)
MOBILE except aeronautical [MOBILE except
mobile 5.431B aeronautical mobile 5.433A
Radiolocation 5.433 Radiolocation 5.433
S.430A The allocation of the frequency band 3 400-3 GO0 MMz to the mobile, except asronautical mobile, service

is subject to agresment obtained under ™No. 9.21. This frequency band is identified for International Mobile
Telecommunications (INT). This identification does not preclude the use of this frequency band by any application of
the services to which it is allocated and does not establish priority in the Radio Regulations. The provisions of Nos. @17
and 9. 18 shall also apply in the coordination phase. Before an administration brings into use a (base or mobile) station of
the mobile service in this frequency band, it shall ensure that the power flux-density (pfd) produced at 3 m above ground
does not exceed —154.5 dAB{(W/(m? - 4 kH=z)) for more than 20% of time at the border of the territory of any other
administration. This limit may be exceeded on the territory of any country whose administration has so agreed. In order
to ensure that the pfid limit at the border of the territory of any other administration is met, the calculations and verification
shall be made, taking into account all relevant information, with the mutual agreement of both administrations (the
administration responsible for the terrestrial station and the administration responsible for the earth station) and with the
assistance of the Bureau if so requested. In case of disagreement, calculation and verification of the pfd shall be made by
the Bureau, taking into account the information referred 1o abowve. Stations of the mobile service in the frequency band

3 400-3 ¢00 MH= shall not claim more protection from space stations than that provided in Table 21-4 of the Radio
Regulations (Edition of 20047, (WERC-15%



I TU World Radiocommunication
Conferences

» Gather 3000+ delegates from 193 UN Members

» Not political in nature, with no national speeches or high-level
presence

» Take place every four (sometimes three) years
» WRC-27 will be held from in Shanghai
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ITU World Radiocommunication Conferences

» Update the Radio Regulations, the international treaty on the
use of radio spectrum and satellite orbits

» (General objectives:
» Provide a stable and predictable regulatory
environment

» Enable new radiocommunication systems
and applications to access radio spectrum

> Protect the incumbent radiocommunication
services
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Regional Groups

European Conference of

Asia-Pacific

Postal ar\d . Telecommunity Arab Spectrum Africar'1 . :nter-Amer_lcar? Regional Commonwealth
Tele.cc.)mmt.mlcatlons (APT) Management Group TelecorT\munlcatlons Te ecotnrpunlcatlon in the Field of
Administrations (CEPT) (ASMG) Union (ATU) Commission (CITEL) Communications (RCC)

»CEPT: European regional organisation recognised by the ITU: 48 countries, including all
Member States

»CEPT Conference Preparatory Group (CPG):
» CEPT Briefs on agenda items
» (Preliminary) CEPT position agreed by consensus at each stage
» Background information and reasoning for CEPT position
» European Common Proposals (ECPs) for the work of the Conference Guideline:
» at least 10 CEPT members supporting and not more than 6 opposing the proposal
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http://www.cept.org/ecc/groups/ecc/cpg
http://www.apt.int/APTAPG
https://www.itu.int/en/ITU-R/conferences/wrc/2023/Pages/reg-prep.aspx#atu
https://www.itu.int/en/ITU-R/conferences/wrc/2023/Pages/reg-prep.aspx#citel
https://www.itu.int/en/ITU-R/conferences/wrc/2023/Pages/reg-prep.aspx#rcc

WRC-27 preparation
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ITU-R Study Groups
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We are
here

RRB:Radio Regulations Board

RA: Radiocommunication Assembly
WRC: World Radiocommunication Conference

CPM:
Rec:
RoP:

Director
Radiocommunication

Revisions to the
Radio Regulations

WRC
Resolu-
tion

Conference Preparatory Meeting

ITU-R Recommendation
Rules of Procedure

Adopted
by ITU
Council

:ECC

| CEPTlevel

Structure of the CPG

Chair:

Electronic Communications Committee

Vice-Chairs:

CPG27

Stephen Talbot (G)

Nadia Katsanou (GRC)

Thomas Welter (F)

1.9 Aero HF AM(OR)S
Appendix 26
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1.8

1.15
1.16

117

1.18

1.19
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CPG PTA
Karsten Buckwitz (D)

Radiolocation
231.5-275/700
GHz

Lunar allocations
Radio quiet
zones/RAS,
from NGSO
Receiving space
weather allocations
EESS (passive)
& RAS above 76
GHz

EESS (passive)
SSTin4&8
GHz

>
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Updated: July 2024

« WRC-27 agenda (and preliminary WRC-31agenda ) set by WRC-23

» Preparatory work launched immediately after WRC-23; on ITU, regional and national level; by ITU Member States and
sectoral members

» Special status of proposals from 6 regional groups recognized by ITU, e.g. CEPT
« EC attends meetings of CPG and its Project Teams (> 10 meetings per year)

CPGPTB
lérhomas Welter (F)

C )

1.1 ESIMS to GSO/NGSO in
47.2t051.4'V' GHz

1.2 Smaller ES antennas in
13.75-14 GHz

1.3 NGSO gateways
FSS E-s in 51.4- 52.4 GHz

1.4 FSS s-E in regions across
17.3-17.7/8 GHz

1.5 Unauthorised operation,
service area

1.6 Equitable access in Q and
V Bands

1.10 71-76, 81-86 GHz eirp &
pfd FSS/FS/IMS

7 Satellite coordination
procedures

9.2 Inconsistencies in the RRs
via ITU BR Director Report

9.3 Check satellite  processes

-

1.1

1.12

@equitable j

CPGPTC
Nadia Katsanou (GRC)

L Band space-to-
space links
GSO/NGSO for

MSS

Low data rate non-
geo MSS in L/S
Bands

MSS in IMT Bands to
complement MS

IMT

1.14 Additional MSS

allocations

Review of
incorporated Recs

Review of WRC
Res/Recs

Footnotes
Future Agendas
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[ ECCPT1 \

Christoph Hildebrand (D)
1.7 IMT44,7,8&
15 GHz
1.13 MSSin IMT
Bands to

complement MS
IMT *

*Studies for the protection of

IMT terrestrial component
\ from satellite component /

European
Commission



EU-level preparations on WRC

« EU is an ITU sector member (no speaking or voting rights)=>EU MS negotiate in the name
of the Union

« EU position established by a Council Decision based on Art. 218(9) TFEU for WRC agenda
items of EU relevance (law, policies, programmes)

« RSPG assists the EC in the preparatory work by adopting the RSPG opinion on WRC:
o Interim Opinion: identification of WRC agenda items of EU relevance
o Final Opinion: recommendations related to the EU position

2023 | 2024 | 225 | 2% 2027
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4

WRC-23 WRC / CEPT Public WRC-27

consultation
5701 | wiC2sreport | Inesim SPG opinion >-—=
EU level BLLEPT )
worlshop 2 20 2D 2

European
Commission



EC-CEPT Workshop on the WRC-27

|t takes place today, 13 November 2025, as a hybrid event

* On the agenda: 7 sessions covering the process and all relevant
agenda items, including the agenda for the WRC-31

* It will cover inter alia Fixed, Mobile and Broadcasting Satellite Services,
Direct-to-Device satellite connectivity but also mobile services

« At each session, the EU policy background and the CPG status will be
presented; at 4 sessions, the stakeholder views will be presented
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