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What did IUCAF do?
IUCAF provided radio astronomy’s input to the CPM



• Agenda items most directly affecting RAS
– 1.6 WP 4A FSS at 37 - 42.5 GHz; ~52 GHz

• Hard limits already in place 5.551H,I for 42.5-43.5 GHz

– 1.8 WP 4C Entry of Iridium into GMDSS
• Chicanery and slow-walking as Iridium launches NEXT

– 1.11 RSTT (trains)
• No new spectrum proposed but a lot used

– 1.12 ITS (cars)
• No new spectrum proposed, concentration on 5.8 GHz
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Important to distinguish Agenda Items with regulatory 
consequences and those that more reflect burgeoning 

technology in existing allocations

Quantity has a quality all its own

Just because an allocation is shared does not mean the 
co-primary services within are compatible

What did IUCAF do?
IUCAF provided radio astronomy’s input to the CPM



• The SUBJECT of AI 1.6(issue 1) matters, the AI less so
– FSS space-Earth at 37 - 42.5 GHz; E-s ~ 52 GHz

• Stronger consequences for GSO operators & EESS
• Spectrum already allocated 

– Footnotes RR. 5.551H,I put hard limits on RFI into our band

• Some difference if the downlink stops at 42 not 42.5
– US table allocates FSS s-E only up to 42.0 GHz

• Boeing, SpaceX asked FCC to launch multi-kilo satellites
• Only a toy study for RAS, owing to lack of characteristics

CORF Meeting Washington May 2018

Which AI will have most long term impact?
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Which AI will have most long term impact?

US has mobile up to 42.5 GHz, RAS alone in 42.5 - 43.5
In the end, IMT will just use whatever FSS leaves on the table



CORF Meeting Washington May 2018

HAPS seems the inverse
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HAPS platforms are not actually fixed

A platform at 20 km is visible for 510 km at 0 elevation and a full buildout of HAPS 
would put 81 platforms above the horizon
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HAPS platforms are not actually fixed

A platform at 20 km is visible for 510 km at 0 elevation and a full buildout of HAPS 
would put 81 platforms above the horizon

RHAPS ~ 5 kmHAPS systems studied did not have 
platform – end user downlinks

HAPS systems studied did not orbit 
radially or move from 20 - 26 km



• In May 2018 WP 5C’s draft pfd limits for HAPS 
were calculated as for the GSO case in RA.769
– Using 15dBi RAS gain allows RAS to point within 5o

• RA. 769 limits are strengthened by 15 dB
• Still much more than 2% data loss from sky blockage
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HAPS seems the inverse

Now-ridiculous verbiage in RA. 769 that the GSO belt 
doesn’t 
block 

the same portion 
of 

sky at 
every 

observatory so 
the data loss can be recovered

You just use the other billion-dollar observatory 
you happen to have constructed somewhere

else
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• In May 2018 WP 5C’s draft pfd limits for HAPS 
were calculated as for the GSO case in RA.769
– Using 15dBi RAS gain allows RAS to point within 5o

• RA. 769 limits are strengthened by 15 dB
• Still much more than 2% data loss from sky blockage

– Draft pfd limits for HAPS implied >> 2% data loss
– Studies were in shambles, an incoherent mess

• Different methodologies, thresholds, characteristic 

– Studies were thrown out after IUCAF pointed out 
their manifest “inadequacies”
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HAPS seems the inverse



• IUCAF provided a set of guidelines for studies
– HAPS downlink pfd calculated for 30 dBi RAS gain

• A 3o cone of avoidance for us about each of 81 platforms
• Pfd limit for downlinks in the direction of RAS stations
• RAS and HAPS must know where the other is

– Puts premium on notification of RAS sites, mandatory for HAPS

– Implemented Nov 2018 after CPM text drafted
• Retrofitted at CPM-2
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HAPS

Uncertain flight path of HAPS platform gives this whole process an Alice in 
Wonderland quality



• Draft Methods all had a 2020 sunset date for protection
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Can be reasonable in a case where a new co-primary system comes into service sharing 
spectrum with incumbents 
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Some nasty twists - I

That isn’t what’s happening with HAPS which will roll out piecemeal and operate in 
adjacent band spectrum, and should not interfere with RAS in its bands

Can be reasonable in a case where a new co-primary system comes into service sharing 
spectrum with incumbents 
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• Changes had to be worked in many places in CPM text



• Draft Methods all had a 2020 sunset date for protection
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Some nasty twists - I

• Changes had to be worked in many places in CPM text

We need to identify & register some core ngVLA stations



• Are the cones avoidance real? (Copernican?)

– For the HAPS proponents, cones of avoidance were 
just a mathematical device to set their pfd limit

– They didn’t think RAS operators would avoid HAPS
– For RAS operators they are likely to be real

• RFI from a HAPS platform observed with full RAS gain 
would be quite strong (30 dBi vs 80+ dBi gain)

• The 60 dB stronger HAPS in-band signal will also be in 
our receiver passband

– A main beam encounter at the edge of a HAPS service area 
would damage an RAS receiver
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Some nasty twists - II



• Are STRAPS HAPS or merely HAP-less?
– STRAPS proponents (Lockheed + Elefante Group)

• Elefante noted 65,000’ stratospheric minimum
• 65,000’ = 19.8 km
• Therefore if 19.8 <> 20, STRAPS <> HAPS

– Their own documents show STRAPS operating above 20 km

• Petitioned FCC for early relief with prepackaged rules
– Trying to evade CPM-2 and WRC-19 rules
– Using 20 dBi RAS gain
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Some nasty twists - III

• STRAPS proponents will carry HAPS issues past WRC-19
• STRAPS & other HAPS may have platform - end user links, much messier
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Above 95 GHz – special experimental licenses

• FCC allowed 
– 10 yrs cloaked experimental use of passive bands
– marketing/sale of devices illegal under RR. 5.340

• ITU-R RRB deprecates use of RR. 5.340 bands under a 
banner of non-interfering use (RR. 4.4)

• FCC acted in the context of criticism of spectrum 
devoted to passive services
– A trespass against norms
– NRAO filed a ferocious response on the eve of release

ftp://ftp.cv.nrao.edu/NRAO-staff/hliszt/NRAOReplyToFCCDraftAbove95GHz.docx

ftp://ftp.cv.nrao.edu/NRAO-staff/hliszt/NRAOReplyToFCCDraftAbove95GHz.docx
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• An important difference between arguing with 
private industry and arguing with FCC:
– Industry claims we don’t understand what they do
– FCC claims we also don’t understand what we do

Above 95 GHz – special experimental licenses

• FCC persists in stating:
– High directivity of large RAS antennas mitigates RFI
– RFI only arises near the boresight of the antenna
– Fictional sidelobes at large boresight angles reject RFI



• May – June 2019
– WP 1A to finish studies for AI 1.15, 275 – 450 GHz
– WP 4C to finish studies for AI 1.8, Iridium as GMDSS
– Meet in Geneva to start coordination for WRC-19

• CRAF, SKA participation not clear

• July - September
– Prepare IUCAF white paper w/ RAS views for WRC-19
– Other input to WRC-19 not allowed from IUCAF 

• September 23-27, 2019
– RFI2019, Toulouse (CNES)

• October – November 2019
– WRC-19 Sharm al-Sheik
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Immediate IUCAF work program
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