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Launch of the first 60 of 12000
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Light pollution
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Radio frequency interference (RFI)

@ Effelsberg observatory



RFI flagging
or mitigation

Many tools available, e.g.
– Adaptive filtering
– Peak thresholding
– Higher order statistics
– Deep neural networks

Offringa+, 2012Offringa+, 2012



Limits of RFI mitigation / detection
● Often highly adapted to:

– One or few types of RFI
– Particular observing modes

● High incident power can
– Cause intermodulation products
– Completely saturate receiver (blocking)

→ any kind of (digital) post-processing will fail
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– Cause intermodulation products
– Completely saturate receiver (blocking)

Must limit transmit power or distance 
→ Spectrum management
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pycraf
● Python package for compatibility 

studies
● Winkel & Jessner 2018, 2019
● Features:

– Path propagation loss (P.452)
– Atmospheric attenuation (P.676)
– Query topographical data
– Antenna patterns
– Geographical coordinates
– Satellite visibility
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Image: ITU-R
Rec. P.452-16
Image: ITU-R
Rec. P.452-16

Path propagation loss
Knife edge diffraction

Images: Mike WillisImages: Mike Willis
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● Query height profiles
● O(n3) → O(n2) problem 
● Memoization
● Parallelization
● Cython

1−2 dex faster than other 
implementations
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Backup slides



● Updates radio regulations
– Frequency table
– Footnotes
– Procedures

● Meets every 3−4 yrs
● Decides on “Agenda Items”

(for next WRC)

– AIs are studied in working groups
– Changing RRs needs ≳5 years

World Radiocomm. Conference
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IMT2020 / 5G
New spectrum requested (WRC-19 cycle; AI 1.13)

– 24.25−27.50
– 31.80−33.40
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        Favored by Europe



5G base stations: beam-forming

Image: UCSDImage: UCSD

28 GHz, 8x828 GHz, 8x8

Winkel & Jessner 2018Winkel & Jessner 2018



Aggregation: simulating a network

Winkel & Jessner 2018Winkel & Jessner 2018



5G: results
Winkel & Jessner 2018Winkel & Jessner 2018
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