
National and Regional Regulatory Structures and 
how they feed into the International Structure:

USA

Bevin Ashley Zauderer
Division of Astronomical Sciences

National Science Foundation

March 2, 2020
IUCAF 5th School

Stellenbosch, South Africa https://www.nsf.gov/bfa/dcca/csb/

https://www.nsf.gov/bfa/dcca/csb/


2

IUCAF 5th SchoolAshley



I. Radio Astronomy: intrinsic value and spectrum needs

II. Process is complicated:  many stakeholders

III. Getting involved is simple:  contribution driven



I. Radio Astronomy: intrinsic value and spectrum needs

II. Process is complicated:  many stakeholders

III. Getting involved is simple:  contribution driven

“Not everything that counts can be counted, and 
not everything that can be counted counts.”

- Einstein
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Image credit: Event Horizon Telescope Collaboration



Why care about black holes?
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Hubble Ultra Deep Field, NASA



Radio Galaxies – precision astrometry with VLBI

Photo Credit:  NRAO/AUI



Very Long Baseline Array 

Credits:  D. Boboltz, K. Johnston (US Naval Observatory), bestanimations.com, NRAO

International Celestial Reference Frame



Near Earth Objects (NEOs)

Arecibo Observatory, Puerto Rico

Green Bank Telescope, Green Bank, WV

https://laughingsquid.com/size-of-asteroids-compared-to-new-york-city/

https://laughingsquid.com/size-of-asteroids-compared-to-new-york-city/
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Spectrum Frontiers > 24 GHz
https://www.fcc.gov/document/s
pectrum-frontiers-ro-and-fnprm

Spectrum Horizons > 95 GHz 
https://www.fcc.gov/document/fc
c-opens-spectrum-horizons-new-
services-technologies

https://www.fcc.gov/document/spectrum-frontiers-ro-and-fnprm
https://www.fcc.gov/document/fcc-opens-spectrum-horizons-new-services-technologies


The RFI environment as we know it is 
changing… rapidly.

Science missions are requiring expanded 
spectrum usage.
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Frequency Usage Takeaways

• Protected frequency bands include most 
important identified spectral lines for 
studying the local universe (e.g. HI, CO, 
OH masers), but doppler-shifted lines
from sources further away in the 
Universe fall into non-protected bands. 
Frequencies used for observation are 
often non-interchangeable, and much 
observation is done opportunistically.



Epoch of Reionization 

HI:  21 cm -> 1.5 m
Freq ~ 1420 MHz -> 200 MHz

Image Credit:  w.astro.berkeley.edu
Image Credit: Djorgovski et al. (Caltech); www.haystack.mit.edu



Frequency Usage Takeaways

• It is imperative that the increasing 
demands for spectrum take into 
consideration the challenges to 
scientific progress; efforts to 
coordinate and to limit out-of-band 
emissions are crucial; Astronomy 
observations also include 
continuum emission (thermal, non-
thermal).

Thornton et al., 2013, Science



Table and Image 
Credit:  NRAO



Frequency Usage Takeaways

• The United States has significant scientific assets / large facilities outside of its 
national borders.

• Observatories tend to be in geographically remote sites, but radio emission from 
moving emitters:  car radars, satellites and high altitude delivery systems will be 
an increasing challenge.

Image credit:  almaobservatory.org



What is coming…
• Constellations of thousands of satellites (20-50 GHz 

regime) such that from any location you would always 
“see” at least one, preferably (in mind of satellite 
providers) up to 3 or 4 satellites
• Mobile telecommunications
• High Altitude Platform Systems 

Credit: University of Southampton



Credit:  NRAO

How do we preserve access to the spectrum for the next decade and 
beyond?

• NRQZ (established 1958) needs updated protections from 
airborne transmitters; other radio telescopes need also need 
newly established quiet/coordination zones

Credit:  Green Bank Observatory



I. Radio Astronomy’s Value and Spectrum Needs

II. Process is complicated:  many stakeholders

III. Getting involved is simple:  contribution driven



Image Credit:
www.nasa.gov
National Spectrum 
Management Plan

US Domestic Spectrum Policy



Allocations and Coordination

• Radio Regulations:
• (1)  International (ITU-R Radio Regulations; www.itu.int) 
• (2)  National (USA: NTIA - www.ntia.doc.gov; FCC - www.fcc.gov)

http://www.itu.int/
http://www.ntia.doc.gov/
http://www.fcc.gov/


Astronomical Input to formulating NSF’s position
• CORF – Committee on Radio Frequencies, National Academies

• Chair: Liese van Zee

• IUCAF – International Committee working in field of spectrum 
management on behalf of passive radio sciences (set up in 1960 by URSI, 
IAU and COSPAR; http://www.iucaf.org/)

• IUCAF Secretariat:  Harvey Liszt

• CRAF – European Science Foundation’s Committee on Radio Astronomy 
Frequencies, 22 member countries (https://www.craf.eu)

• Chairman:  Michael Lindquist; Frequency Manager:  Waleed Madkour

• Spectrum Managers at telescopes and/or their Managing Organizations
NRAO:  Harvey Liszt
Very Large Array: Dan Mertely
Arecibo: Angel Vazquez
Green Bank:  Paulette Woody

• Astronomers and Telescope Staff

http://www.iucaf.org/
https://www.craf.eu)/
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Interdepartment Radio Advisory Committee 

• FAS - Frequency Assignment 
Subcommittee

• SPS - Spectrum Planning Subcommittee

• RCS - Radio Conference Subcommittee

• SSS - Space Systems Subcommittee

• TSC - Technical Subcommittee

• EPS - Emergency Planning 

Subcommittee

• PPSG – Policy and Plans Steering Group

• Ad Hocs:  US-Mexico, US-Canada, NTIA 
manual modernization



CITEL



World Radiocommunication Conference

• 2019 World Radiocommunication Conference (WRC-19) in Sharm El-
Sheikh, Egypt

• Technical preparatory work done in the ITU Radiocommunication Sector 
Study Groups (ITU-R)

• US Regulators oversee conference preparations by Federal Government 
(NTIA) and private sector (FCC)

• Conference Preparatory Meeting (CPM) report contained approaches 
(Methods) for satisfying each agenda item (technical basis upon which 
Administration proposals are made)



Radiocommunication Study Groups

• www.itu.int/en/ITU-R/study-groups

• SG 1:  Spectrum Management

• SG 3:  Radiowave Propagation

• SG 4:  Satellite Services

• SG 5:  Terrestrial Services

• SG 6:  Broadcasting Services

• SG 7:  Science Services
• Working Party 7A – Time signals and frequency standards

• Working Party 7B – Space Radiocommunication applications
• Working Party 7C – Remote sensing systems
• Working Party 7D – Radio astronomy

Bi-annual meetings in Geneva for all Study Groups and Working Parties, monthly 
national preparatory meetings leading up to International meetings

http://www.itu.int/en/ITU-R/study-groups


I. Radio Astronomy: intrinsic value and spectrum needs

II. Process is complicated:  many stakeholders

III. Getting involved is simple:  contribution driven

“If [we] fail to plan, [we] are planning to fail!” – B. Franklin

Cooperation and Teamwork is vital
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World Radio Conference 2019 Agenda Item 1.15:  mm-wave  
http://www.itu.int/pub/R-REP-RA.2189-1-2018

Updated Fall 2018

http://www.itu.int/pub/R-REP-RA.2189-1-2018
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Comisión Interamericana de Telecomunicaciones (CITEL)
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CITEL Strategic Plan 2018 – 2022:  OBJECTIVES 

1. To increase telecommunication/ICT access, penetration, and coverage. 
2. To increase the affordability of telecommunication/ICT services and devices. 
3. To increase digital literacy and capabilities relative to telecommunications/ICTs, as well as to build 

capacities to develop and keep communication networks in remote areas. 
4. To bridge the digital divide and reduce inequality, particularly in underserved areas and regarding 

gender, disabilities, older persons, or persons with specific needs. 
5. To increase interoperability and interconnectivity, of telecommunications/ICTs in the Americas, 

including international connectivity and harmonization of spectrum use. 
6. To increase the budget of both the regular fund and specific fund, and the contributions of 

nonfinancial resources by the OAS. 
7. To increase the participation and positioning of CITEL in the regional and international ICT/digital 

ecosystem. 
8. To increase the participation of Member States and Associate Members in all meetings of CITEL. 
9. To improve CITEL’s procedures and support tools (website, search engine, data bank, access to 

hosted information, communication tools, etc.).



CITEL Structure

PCC.I - Telecommunications
PCC.II – Radiocommunications
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CITEL PCC.II Working Groups

1. Working Group relative to CITEL's Preparation for World 
Radiocommunication Conferences.

2. Working Group on Terrestrial Services.

3. Working Group on Spectrum Management.

4. Working Group on Satellite Systems and Scientific Services.

5. Working Group on Broadcasting.

6. Working Group to Coordinate Strategic Initiatives of the OAS 
Related to Radiocommunications.

7. Ad Hoc Group on "Resolutions, Decisions and Recommendations 
of PCC.II"
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Questions
and

Comments

esm@nsf.gov

Thank you!
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Credit: Sophia Dagnello, NRAO/AUI/NSF; NASA, STScI

mailto:esm@nsf.gov
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A sample Observation

*t - Time depends on…
• Frequency of observation
• Weather conditions
• Science goal
• Phase correction techniques (WVR, paired antennas, etc.)

*t









Phase calibration


