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

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://www.ft.com/content/ac7702
c8-238f-4656-bd26-a2ba445af971https://smap.jpl.nasa.gov/rfi/

RF Interference in protected band 1400–1427 MHz, crucial 
for Earth observation and Radio astronomy

SMAP RF Interference averaged over a four week in March 2023

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/
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CLEANWAVES – Use cases formulation 

Use cases 

Industrial

capabilities

National 

Regulators + 

industries

Regulator requirements
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Stakeholders Consultation Conclusions

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

The objectives in the areas of RF monitoring, interference detection, location

and mitigation, and spectrum use optimisation are to:

• Identify and anticipate needs, requirements, boundaries

and constraints of institutional and commercial users of RF

information

• Progress European industrial capabilities through ESA

technology development and validation, including in-orbit

demonstration activities

• Support technology developments on their path to

institutional or commercial markets, including integration

with existing ground-based RF services

CLEANWAVES

T o w a r d s  S p e c t r u m  
S u s t a i n a b i l i t y
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CLEANWAVES – Relation with regulators

Status

• CEPT FM22 is the group dealing with 

spectrum monitoring and 

enforcement

• Germany initiated questionnaire to 

understand member states interest in 

space-based monitoring

• Space-based monitoring shall be 

performed in accordance with ITU 

Article 17 and 18.4

• 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
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Example  – Make room for new entrants 

Indication of downlink occupancy 

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

incumbent systems ( see DEC (99)06 )   

uplink occupancy - MISSING

(FM44(20)056 - Frequency band 400.15 - 401 MHz (S-PCS) – Leeheim Measurements 

Space-based monitoring added value

• better sharing and use the spectrum 

more efficiently

• new space entrants having access to 

spectrum 

• stronger position in regulatory 

discussions

• synergy of simultaneous ground 

and space measurements → (1 + 1 = 

3)

•

Requirements

• 24 hours campaigns ?

• Continuous coverage of uplink?

• Measurements latency tolerant?

• ….

399.9 - 400.05 MHz
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Example – Open up TT&C for new space 

Space-based monitoring added value:

• provide facts to ITU

• stronger position in regulatory 

discussions

• …

•

Requirements

• Targeted monitoring to see spectrum 

occupancy 

• Compliance to e.g. ECC 

• ….

Indication of downlink occupancy in 2200-2290 MHz, 

provided by Leeheim station (FM44(24)006 Spectrum 
Occupancy Indication 2200-2290 MHz)

?
No information on uplink usage 

Insight in actual usage of 

space operations bands for 

telemetry and telecommanding

- MISSING
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Use Cases from Different Domains

Mobility Aviation Maritime Land

Safety & 
Security

Critical 
Infrastructure

Civil Security 
systems

Terrestrial 
connectivity

2G to 6G IoT WiFi

Regulatory
Frequency 
inventory

Regulatory 
Support

Space 
missions

SatCom NAV EO SCI TM/TC

CLEANWAVES
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Added value of space vs ground capabilities

Further investigation 

needed: 

• market studies,

• demos, 

• test, 

• validation, with 

users

Many RFI scenarios are addressed with ground-

based monitoring

Space-based monitoring could possibly be used to 

enhance ground-based monitoring:

• can add a global dimension 

• can be long term and continuous

• serve remote regions

• can look “up” and “down” at the same time

• can be synchronised with ground-based monitoring

→ leading in the end to more effective use of spectrum 
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CLEANWAVES - Advancing Spectrum-related Capabilities 

Space-based RF 

interference geolocation

Space-ground 

capabilities integration

Spectrum sharing and 

use optimisation

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

Upcoming tenders*:

Using satellites which are currently already in-orbit, to

enhance current geolocation capabilities.

Demonstrate the synergy between ground-based and 

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. 
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Spectrum Sharing Makerspaces
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NGSO/NSGO/GSO co-existence measurements

The co-existence of non-geostationary (NGSO) 

constellations and geostationary (GSO) satellites

Explore new ways to co-exist – work starting soon

“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.”]
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MoU’s

International Monitoring 

System
asset)

Future models for space-based monitoring?

Administration 

SatMoU

SIRRS
Harmful interference

Or other models? Exercise needed…tests…pilots…demonstrations…
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ESA interests

• 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


