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Spectrum: A Multi-Domain item with growing focus on Media g esa

Radio interfere:iz: from satellites is threatening astronomy

T deve 0@%@ 3 e light pollution, increasing numbers of satellites are leading to more radio
interfer c%é -//www.astronomy.com/science/radio-interference-from-

By Christoph®& Gorgoge™Pree | Published: March 9, 2023 | Last updated on May 18, 2023 sateII|tes-|s-threatenmg-astronomy/

ITU issues warning on interference
with radio navigation satellite service

News - 23 Aug 2022

Commercial

Omnispace reports interference from Starlink direct- By ITU News

to-device payloads '
The blocking, jamming or serious degradation of services that rely on radio waves
— known in the telecommunication world as harmful interference — can be either

SPACENEWS accidental or intentional.

Jeff Foust | May17, 2024 https://spacenews.c8m/?s=interference

https://www.itu.int/hub/2022/08/warning-harmful-interference-rnss/

Europe
3/19/2023

Radio-frequency (RF) monitorin
beyond ship tracking

The satellite spectrum
battle that could
shape the ncw spa <
ECoHIGIY

SMAP RF Interference averaged over a four week in March 2023
https://smap.jpl.nasa.gov/rfi/
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https://spacenews.com/?s=interference
https://www.itu.int/hub/2022/08/warning-harmful-interference-rnss/
https://www.astronomy.com/science/radio-interference-from-satellites-is-threatening-astronomy/
https://spacenews.com/space-based-electronic-eavesdropping-becomes-commercial-battleground/
https://smap.jpl.nasa.gov/rfi/

CLEANWAVES — Use cases formulation esa
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Space-based spectrum monitoring: ”

a complement to ground-based monitoring?
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Stakeholders Consultation Conclusions & esa

‘ ‘ Interference is frequent, everywhere, in all bands

Unprecedented use of spectrum requires new tools for regulators
Space adds value to ground-based services
European industry is just starting: vulnerable to competition

ESA and its member states are called upon to enable the
ecosystem, as a trusted neutral expert
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CLEANWAVES INITIATIVE & esa

The objectives In the areas of RF monitoring, interference detection, location
and mitigation, and spectrum use optimisation are to:

ldentify and anticipate needs, requirements, boundaries
and constraints of institutional and commercial users of RF

CLEANWAVES information

\ Progress European industrial capabilities through ESA

> technology development and validation, including in-orbit
— demonstration activities

Towards Spectrum

¥ Sustainability Support technology developments on their path to

Institutional or commercial markets, including integration
with existing ground-based RF services
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CLEANWAVES — Relation with regulators esa

FM22(25)05 FM22(25)xx

: ECC | Status
- CEPT FM22 is the group dealing with

63rd Meeting of FM22 .
. . 634 Meeting of FM22
Budapest / Web Meeting, 01 - 04 April 2025 Budapest  Web Meeting, 01 - 04 April 2025

Date issued: 19 March 2025 SpeCtrum monltorlng and

Date issued: 23 March 2025

S : G
ource ermany Source: ESA - European Space Agency

Subject: Space-based Monitoring Subject: e n fo rce m e nt

Progress on ESA’s “CleanWaves” programme

Group membership required to read? (Y/N) G bershi edt 2 (N)
Group membership required to read? (Y

Summary:

- Germany Iinitiated questionnaire to
- - ey (ESA) is initiati - " which will 2 ss space-base P o Summary: . .
lgﬁSE‘S'L(l;?‘;:eﬂalﬂjs‘ﬂz"ifﬁﬁgr';;);{E:EAJOIF ;:;I'-?f:lgi’zgggggl :‘gg'fghéglse%dﬁ;?‘l?;ﬁ;; t?;;‘dﬂ:gf:']t;g‘;gf; rlzd;g The European Space Agency (ESA) presented an initiative for a technology development programme called u n d e rSta. n d m e m b e r State S I n te re St I n

improve the effectiveness of radio monitoring services by adding the benefits of the high coverage range and CleanWaves in FM22#35 (Vienna). This paper reports on the progress made so far and informs
constant observations from space in combination with existing ground-based monitoring tools. Germany is Administrations on several ESA-initiated technical activities which will start from April 2025.
supporting this program. To determine and test specific use cases for space-based monitoring, the ESA is L L ) ) ) L N e - . i S - .
seeking cooperation with Administrations interested in this programme. ESA kindly requests collaboration with the monitoring experts of national regulators, to identify use cases, S ace - ase m O n Ito rl n

. . . L ) . requirements and operational concepts, and maximise synergy with existing ground-based monitoring
A questionnaire has been developed that asks for the Administration’s views on the subject. capabilities

Proposal: Proposal:

e teessein sy it et . Space-based monit hall b
FIM22 Administrations that are interested in supporting the initial phase of the programme are invited to respond FM22 Administrations are kindly requested: p aC e aS e O n I O rl n S a_ e

to the questionnaire that is sent out to the FM22 e-mail reflector. ) . .
to take note of the progress made related to satellite-based spectrum monitoring and provide further

guidance with regards to any specific directions to take: . .
. to participate in the questionnaire (EM22(25)05) which Germany proposed to identify the interests pe rfo rl I I e d I n aCCO rd an Ce Wlth I T U
Background: among Administration, including participation in a remote workshop;

With document FM22(24)49, the ESA presented their initiative to support ground-based monitoring with to express support for activities in this field towards their national ESA delegation and their national

monitoring from space. Several operators already have satellites in orbit that are equipped with broadband industry; Artl C I e 1 7 an d 1 8 4
receivers. What is needed in the next phase are concrete use-cases and practical tests of the capabilities of . to consider involvement, as experts and/or evaluators, in CleanWaves activities carried out by their .

space-based monitoring. national industry

Background:

With document FIM22(24)49, ESA presented their initiative to support ground-based monitoring with monitoring
from space at the 62m FM22 meeting in October 2024 in Vienna. This document reports on progress made so
far and describes short-term activities in this domain.

*  Responses coming in — summary and
conclusions in September 2025

https://cept.org/documents/fm-22/88052/fm22-25-05 space-based-monitoring
https://cept.org/documents/fm-22/88148/fm22-25-12 esa-progress-on-cleanwaves-initative

- = _IZ = Wl = e = -

- 1 =< + —_ e - > THE EUROPEAN SPACE AGENCY




Example — Make room for new entrants Eesa

W«zmose Frequency band 400,15 - 401 MHz (S-PCS) — Leeheim Measurerorts. "= Requ irements

o | H » 24 hours campaigns ?

» Continuous coverage of uplink?
« Measurements latency tolerant?

Indication of downlink occupancy

T
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0. shaite

Space-based monitoring added value
* Dbetter sharing and use the spectrum
uplink occupancy - more efficiently
* new space entrants having access to
spectrum

» stronger position in regulatory

MSS systems < 1 GHz need to show co-existence with _ _
discussions

Incumbent systems ( see DEC (99)06 )
* synergy of simultaneous ground

and space measurements 2 (1 +1 =
3)

ESA
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Example — Open up TT&C for new space Eesa

Indication of downlink occupancy in 2200-2290 MHz,
provided by Leeheim station (FM44(24)006 Spectrum
Occupancy Indication 2200-2290 MHz)

Requirements

« Targeted monitoring to see spectrum
occupancy

« Compliance to e.g. ECC

Spectrum occupancy in " . . )
2230 - 2240 MHz - source: ... No information on uplink usage

Insight In actual usage of
space operations bands for
telemetry and telecommanding

Space-based monitoring added value:

* provide facts to ITU

stronger position in regulatory
discussions

+ _— = = 2 THE EUROPEAN SPACE AGENCY




Use Cases from Different Domains

Use ca: se4 M:vandcos Three One Six
Zero Foxtrot, south ran Soutn”

Critical
Infrastructure

~-—CLEANWAVES

Frequency
mventory
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Many RFI scenarios are addressed with ground-
based monitoring

Space-based monitoring could possibly be used to
enhance ground-based monitoring:

- leading in the end to more effective use of spectrum

can add a global dimension

Further investigation

can be long term and continuous
needed:

serve remote regions

market studies,

can look “up” and “down” at the same time demos,

K test,
validation, with

USers

can be synchronised with ground-based monitoring
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CLEANWAVES - Advancing Spectrum-related Capabilities {&esa

Upcoming tenders*:
Space-based RF Using satellites which are currently already in-orbit, to
NICHECEREREl M ecnhance current geolocation capabillities.

Space-ground Demonstrate the synergy between ground-based and
LAl Space-based monitoring and geolocation.

Demonstrate several use cases in which the combination
of ground- and space-based measurements leads to
more efficient spectrum usage.

Spectrum sharing and
use optimisation

*All developments shall conform with national and international regulations (ITU, CEPT, national regulations)

ESA UNCLASSIFIED - For ESA Official Use Only 12
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Spectrum Sharing Makerspaces esa

ESA Spectrum Sharing
Makerspace

Pohybujete se v oblasti technologii radiového spektra a A . _ e
v v S . . ' = = " -, 1 . Ry 4 . Awvailable frequency shot

chcete podporit vyvoj jak v oblasti technologie, ' L _ , Py Occupicd frequency siot
businessu nebo obojiho zaroven? Vyberte si nékterou z : , Sat-1 assigned slof

, A ve ’ i . 2 | i _— 1 Sat-2 assigned slot
vypsanych subaktivit, pfihlaste se do ESA SSM, ziskejte ; P ! G2 > : Frecgrency Celbion
az 50 tisic euro, technicky a businessovy mentoring a - L —— b
zapocnéte svou spolupraci s Evropskou kosmickou
agenturou!

SPECTRUM SHARING

Libre Space
(0) ‘ Foundal?cion MAKERSPACLE
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NGSO/NSGO/GSO co-existence measurements @esa

GUI NGSO-Sense Receiver

wui.ln | SOT “WRC-23 invites ITU-R to conduct technical studies on the epfd limits in Article 22,

including the epfd limits referred to in No. 22.5K, in order to ensure the continued
protection of GSO FSS and BSS networks, and to inform WRC-27 of the results of the
studies, without any regulatory consequences. This work should not be submitted
under agenda item 9.1.”]

Results

@&LESTRAJS_

ldentify

NGSO-Sense %

The co-existence of non-geostationary (NGSO)

constellations and geostationary (GSO) satellites !

Explore new ways to co-exist — work starting soon
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Future models for space-based monitoring?  {esa
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SatMoU

Administration
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Harmful interference

Or other models? Exercise needed...tests...pilots...demonstrations...
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ESA interests esa

» Use cases In which space-based means can add value to
regulators > see also CEPT FM22 questionnaire and
workshop

» Participation of industry in upcoming demonstrations of space-
based monitoring, in synergy with ground-based monitoring —
preferably supported by regulators

» Discuss on possible operational models for future use of space-
based means and their synergy with ground-based means
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