
Harvey Liszt IUCAF Santiago April 2014 

spectrum 



Harvey Liszt IUCAF Santiago April 2014 

Satellite Coordination Issues 
  
  Harvey Liszt 

ALMA & NRAO, CHARLOTTESVILLE 
 



Several kinds of Issue 
•  Interference into RAS bands from outside 

–  Iridium MSS 1616–1626 èRAS 1610.6-1613.8 
–  GLONASS RNSS  1593-1610 èRAS 1610.6-1613.8 

•  Dangerous transmission between RA bands 
– CloudSat 94-94.1 GHz cloud radar  

•  Powerful orbiting broadband EESS radars, 
until now well-separated from RAS rcvrs 
– Broad allocations over wide frequency range 
– RAS has no rights to this spectrum … 

•  Though expanding it further begins to impinge 
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I. Orbiting EESS(active) SAR 
Powerful imaging radars in various bands 
over much of the spectrum above 1 GHz 
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Orbiting EESS SAR etc. 
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Powerful imaging radars in various bands 
over much of the spectrum above 1 GHz 



Orbiting EESS SAR etc. 
RAS cannot modify its antenna control systems 
to avoid looking at all these satellites, cones of  

avoidance too large, numerous, fast-moving  
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RAS can only avoid these radars completely by 
not receiving photons in their bands  

This was not a problem in the past because 
RAS receiver bandwidths were small  



Orbiting EESS SAR etc. 
AI 1.12 (WRC15) will broaden the 9300 - 

9900 MHz allocation by 600 MHz  
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SF31-9DR1!



https://www.sfcgonline.org!
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II. CloudSat 94-94.1 GHz EESS 
Powerful nadir-pointing cloud-mapping 
radar in narrow slice between RAS bands 
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CloudSat 94-94.1 GHz EESS 
Powerful nadir-pointing radar in narrow 
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CloudSat 94-94.1 GHz EESS 
Powerful nadir-pointing radar in narrow 

spectrum slice between RAS bands 
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RAS must avoid looking near zenith when 
CloudSat passes anywhere near overhead 

Easy in principle, but movable antennas are 
transported only when pointing straight up 

Most online antenna control systems track 
CloudSat using current TLE & have alarms 



CloudSat 94-94.1 GHz EESS 
Also a terrestrial weapon known as the 

“active denial system” 
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Developed by 
Raytheon in Tucson 
not far from the ARO 
12m telescope on Kitt 
Peak! 
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in the hills near the 
telescope! 



CloudSat 94-94.1 GHz EESS 
Also a terrestrial weapon known as the 

“active denial system” 
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Developed by 
Raytheon in Tucson 
not far from the ARO 
12m telescope on Kitt 
Peak 

Raytheon asked for an 
STA to drive the ADS 
in the hills near the 
telescope! 

NSF was funding a 
bunch of guys who 
were flying a totally 
UNLICENSED 94 
GHz transmitter below 
the CloudSat track 



CloudSat 94-94.1 GHz EESS 
JPL contacted NRAO in 2005, had to stay in 

US because of ITAR issues … 
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At a time when the US wanted to classify 
orbital elements! 

NRAO publicized CloudSat to RAS as soon 
as possible, well before launch 

RAS took many actions, in concert with 
JPL and EESS 



CloudSat 94-94.1 GHz EESS 
JPL organized an informational website 

with orbit predictions 
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IUCAF set up a website and negotiated  a 
coordination agreement with SFCG 

IRAM wrote a detailed report for CRAF  

ALMA published memo 504, 1st mention of 
destruction of RAS receiver  

ARO 12m results were shown at CORF  



www.iucaf.org/CloudSat 

Harvey Liszt IUCAF Santiago April 2014 



http://cloudsat.atmos.colostate.edu/ 
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www-angler.larc.nasa.gov/cloudsat/ 
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But can RAS really see CloudSat? 
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But can RAS really see CloudSat? 

HELL, YES! 
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CloudSat 94-94.1 GHz EESS 
A scan from the ARO 12m at large offset, 
pulse sidelobes are not visible on this scale 
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CloudSat 94-94.1 GHz EESS 
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ARO 12m results reported to CORF  



Questions for EESS 
•  Isn’t it time to trigger RA. 1750 for the 

EarthCare mission? 
•  What is the right way to do that?  
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III. Interference - Iridium 
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III. Interference - Iridium 
•  MSS first launched mid-late 90’s 

–  Iridium TDMA up, down links 1621-1626 MHz 
– Globalstar CDMA uplink at 1610 – 1618  

•  Both went bankrupt in early 2000’s 
–  Iridium caused loss of US $7,000,000,000 to 

Motorola, other parties 
•  On the eve of de-orbiting, Iridium was 

bought by a shady venture capital fund 
•  Lower edge of Iridium operating band now 

1617.8 MHz, may go to 1616 MHz 
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Interference to RAS - Iridium 
•  Early tests at NRAO showed RFI from 

high-order intermodulation products 
–  Despite promises of no interference to RAS 

•  NRAO and NAIC signed coordination 
agreements to regain partial RFI-free use 

•  CRAF signed agreement w/ promise of RFI 
free operation over Europe starting 2006 

•  VLA had to stop observing 1612 MHz 
because of other incompatibilities, not RFI, 
a LightSquare - like issue 
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Regulatory response - Iridium 
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What’s the Iridium problem now: I 
Iridium continues to generate well-

documented detrimental RFI 
ECC Report 171available at  

http://www.erodocdb.dk/doks/doccategoryECC.aspx?doccatid=4 
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What’s the Iridium problem now: II 
Iridium and the FCC have not responded to 

ECC complaints about RFI from the 
existing constellation 
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What’s the Iridium problem now: III 
Iridium designed a new generation of 

satellites without consulting RAS 
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What’s the Iridium problem now: IV 
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Iridium and the FCC have not responded to 
a CRAF/IUCAF letter detailing concerns 

about lack of consultation  



What’s the Iridium problem now: V 
Iridium has indicated to CRAF and NSF that 
the new constellation will not operate RFI-
free at all times due to operational costs to 

Iridium 
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What’s the Iridium problem now: VI 
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Iridium is trying to impose 3-day advance 
notice to ensure temporary, localized 

freedom from RFI 



What’s the Iridium problem now: VII 

Harvey Liszt IUCAF Santiago April 2014 

In the US, this is what’s known as 
“spectrum sharing” 

One man’s spectrum sharing is another man’s harmful interference 
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In the US, this is what’s known as 
“spectrum sharing” 

One man’s spectrum sharing is another man’s harmful interference 

§ 25.213(a)(2)  
Mobile-Satellite Service space stations transmitting in the 1613.8-1626.5 MHz 
band shall take whatever steps necessary to avoid causing harmful interference to 
the radio astronomy facilities listed in paragraphs (a)(1)(i) and (ii) of this section 
during periods of observation 



What’s the Iridium problem now:IX 
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In short, Iridium is trying to impose the US 
rules and extended spectrum use on the rest 
of the world, while also interpreting “during 
periods of observation” to its own advantage 



Interference to RAS - GLONASS 
•  Summary memoir in 2002 by R. Jim Cohen 
•  iPhones now have GLONASS receivers 
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Interference to RAS - GLONASS 
•  Summary memoire in 2002 in R. Jim Cohen 
•  iPhones now have GLONASS receivers- really 
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Interference to RAS - GLONASS 
•  GLONASS operating over Region 2 now 

Harvey Liszt IUCAF Santiago April 2014 



Interference to RAS - GLONASS 
•  GLONASS operating over Region 2 now 

Harvey Liszt IUCAF Santiago April 2014 



Interference to RAS - GLONASS 
•  Summary memoire in 2002 in R. Jim Cohen 
•  iPhones now have GLONASS receivers 
•  GLONASS operated, interfered in1982  

– Before RAS had a primary allocation at 1612 
– RFI at 1660 – 1670 MHz where RAS primary 

•  RAS allocation at 1612 MHz upgraded to 
primary in 1992 to protect from RNSS etc. 
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•  Massive interference during 1992 campaign 
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Interference to RAS - GLONASS 



•  Consent agreements in 1993, 2002 w/IUCAF 
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Interference to RAS - GLONASS 



•  GLONASS changed their operating channels 
•  By 2006, RFI only at lower edge of RAS 

band but GLONASS dug in their heels and 
refused to pursue further mitigation 
–  “Filters failed to work in vacuum of space” 
– Said they had fulfilled agreements with IUCAF 
– Succeeded in being exempted from Res. 739 at 

WRC-07  
•  not one administration supported RAS at WRC 
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Interference to RAS - GLONASS 



Regulatory response - GLONASS 
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GLONASS-M exempted 
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GLONASS-M exempted 

GLONASS has been allowed to pretend that it and IUCAF formall concluded their arrangement 

Regulatory response - GLONASS 


