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Current & Future Development
• Conduct initial autonomous system testing 

between SpaceX and VLA & GBT (Summer 2024)

• Continue collaborating with SpaceX & other 

satellite operators

• Eventually develop into a closed-loop system for 

mutual avoidance (possibly including dynamical 

scheduling to avoid crowded sky regions for obs)
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Possible Avoidance SchemesIntroduction

National Radio Quiet Zone (NRQZ)

National Radio Dynamic Zones (NRDZ)

Sugar Grove 
Radio Station

NRAO-HQ

Established by 

- FCC Docket No. 11745

(November 19, 1958)

- Interdepartment Radio 

Advisory Committee (IRAC) 

in Document 3867/2

(March 26, 1958)

- NRQZ ~ 13,000 sq-mile 

~ 34,000 sq-km

Dynamic spectrum sharing (DSS)

- Independent & dynamic access methods

Radio Dynamic Zone (RDZ)

- Control RF energy entering & escaping the zone 

- Need a zone management framework

Credit: NSF

PAWR = NSF’s Platforms for Advanced Wireless Research 

Concept Operational Data Sharing (ODS) Frameworks

1. Zone avoidance [1,2,3]

• Adaptive beam placement

• When not close to telescope

boresight

2. Boresight avoidance [5]

• Momentarily disabling 

downlink when close to 

telescope boresight

3. Frequency Multiplexing

• Downlink only in bands not 

being used

• Autonomous avoidance informer (REST API)
• Standardized JSON data format
• Queryable by satellite operators
• Telescopes self-report & satellite operators 

adjust tasking in real-time

• Ongoing development & testing with SpaceX
• Implementing for NRAO’s Very Large Array 

(VLA) and Green Bank Telescope (GBT)

SpaceX Voluntary Coordination

Fixed address user-terminal request are 

unavailable for dark blue service cells

Precursor Tests with SpaceX
Boresight Avoidance tests:

Scheduled GBT observation at a fixed sky 

pointing, with and without Starlink’s onboard 

boresight avoidance tasking activated within a 

coordinated boresight angular separation cutoff 

(0.5° for these tests, Oct 2023 & Feb 2024) [5]

Boresight avoidance 

deactivated (> 0.5°)
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https://www.starlink.com/map
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