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Spectrum — a limited, critical natural resource

“Spectrum” means the entire electromagnetic spectrum
Regulated radio frequencies: 8.3 kHz — 275 GHz
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Spectrum access for science — traditional approaches
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Demands for electromagnetic spectrum availability are
increasing rapidly in an already-congested environment
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Regulatory Bodies / Structures

International Telecommunication Union (International Harmonization)
Radiocommunication Sector (ITU-R)
Study Group 7
Working Party 7D — Radio Astronomy

Regional Groups like:
European Conference of Postal and Telecommunications Administrations (CEPT)
Inter-American Telecommunication Commission (CITEL)

w | Bundesnetzagentur
E. RTR Domestic Regulators:

— e.g. Germany: Bundesnetzagentur

I '(: Austria: Rundfunk und Telekom Regulierungs-GmbH (RTR)
NTIA USA: Federal Communications Commission /

National Telecommunications and Information Administration

Note: The Committee on the Peaceful Uses of Outer Space (COPUQS)
has a focus on interference with optical astronomy.
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Groups Representing Radio Astronomy Interests
with Regulatory Bodies

SCIENTIFIC COMMITTEE ON FREQUENCY ALLOCATIONS
FOR RADIO ASTRONOMY AND SPACE SCIENCE (IUCAF)

Sciences
,N\QI :;,CE TATEL g Engineering Committee on Radio Frequencies

Medicine

Radio Astronomy Frequency Committee in the Asia-Pacific region (RAFCAP)

ol C R A F Committee on Radio Astronomy Frequencies

Additionally, Radio Astronomers from observatories/institutions not members of the above




Current Protections and Tools for RAS (Regulatory)
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Coordination and Quiet Zones (excludes space applications)
e.g. National Radio Quiet Zone, PR Coordination Zone, 2R et
Australian Radio Quiet Zone V- VAN

Frequency Allocations (mainly for spectral lines; <275 GHz)
and Footnotes (e.g. 5.149, 5.340, 5.565, US246)

~1% of spectrum below 50 GHz are all emissions prohibited (for comparison 5G ~14%)
~8% below 100 GHz

Most of radio astronomy is performed in unprotected parts of the spectrum!

Growing danger for RAS and other passive users like Earth Exploration Satellite
Services to be crowded out in most places on Earth with staggering demands for wireless
services at cm and to a growing extent also at mm-wavelengths.




Coordination Zones

US130 The band 10.6-10.68 GHz is also allocated on a primary basis to the radio astronomy service. However, the
radio astronomy service shall not receive protection from stations in the fixed service which are licensed
to operate in the one hundred most populous urbanized areas as defined by the 1990 U.S. Census. For
the list of observatories operating in this band, see footnote US131.

US131 In the band 10.7-11.7 GHz, non-geostationary satellite orbit licensees in the fixed-satellite service
(space-to-Earth), prior to commencing operations, shall coordinate with the following radio astronomy
observatories to achieve a mutually acceptable agreement regarding the protection of the radio telescope
facilities operating in the band 10.6-10.7 GHz:

Observatory North latitude West longitude Elevation (in meters)
Arecibo Observatory, PR 18°20" 37" 66° 45" 11”7 497
Green Bank Telescope (GBT), WV 38°25" 59" 79° 50" 23”7 807
Very Large Array (VLA), Socorro, NM 34° 04" 44” 107° 37" 06” 2115
Very Long Baseline Array (VLBA) Stations:
Brewster, WA 48° 07’ 52" 119° 41" 00” 250
Fort Davis, TX 30° 38" 06" 103° 56" 41”7 1606
Hancock, NH 42° 56" 01”7 71°59" 12 296
Kitt Peak, AZ 31°57 23” 111° 36" 45” 1902
Los Alamos, NM 35° 46" 30" 106° 14" 44”7 1962
Mauna Kea, HI 19° 48 05” 155° 27 20” 3763
North Liberty, TA 41°46” 17”7 01°34" 27" 222
Owens Valley, CA 37° 13" 54” 118° 16" 37”7 1196
Pie Town, NM 34° 18" 04” 108° 07" 09” 2365
St. Croix, VI 17° 45" 24”7 64° 35" 01” 16
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The National Radio Quiet Zone

Green Bank Observatory is in the NRQZ and West
Virginia Radio Astronomy Zone

* NRQZ coordination is required for allnewor = a1
modified, permanent, fixed, licensed g’) ) 5 E
transmitters per FCC 47 CFR §1.924 and g %) 2
NTIA 8.3.9 QL N,

2 o0

« WVRAZ: “coordination of any electrical
equipment within 10 miles of GBO”
per West Virginia Code, Chapter 37A
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NRQZs and Satellites

Two ITU-R WRC-27 Agenda ltems:
 1.16: Protection of RAS operating in specific Radio Quiet Zones from nGSO aggregate interference

e 1.18: Protection of EESS (passive) and RAS in bands above 76 GHz

1.16 Focus on Square Kilometer Array in South Africa
Atacama Large Millimeter Array in Chile

* Rules for satellite operators to recognize protection
of Radio Astronomy globally

* International recognition of radio quiet zones

* Disagreement on how studies are to be performed

Outcome entirely unclear (there might be no results
Argentina and Bolivia Y ( 8 )
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Engineer practical solutions for coexistence in the same space

How can we still perform passive sensing in an increasingly congested spectrum
environment?

The old model of static frequency assignments is breaking down both for active and passive
uses of the electromagnetic spectrum! Must change the current spectrum ecosystem from
dominantly exclusive static assignment to dominantly spectrum sharing




Radio Dynamic Zones
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OpenZl\/IS — POWDER (https://openzms.net/guide/examples/powder-rdz/)
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Conclusions

The static regulatory framework is reaching its limits with fast paced exponentially growing
demand in radio communications.

Need to continue to advocate for passive spectrum uses at all regulatory levels.

Need to rethink the framework in a new dynamic fashion to add more dimensions to sharing
spectrum in time, space, and frequency.

Need to establish a new research frontier in spectrum science that explores and develops
spectrum sharing concepts, especially involving passive scientific use.

Most likely advocating to national regulators and regional groups has the highest chance
of success to make progress at the ITU level. Coordination zones an important tool in the
short-term.
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