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International Science Council & IUCAF

Overview
e®e .
:.l.l.'. International The International Science Council (ISC) is a non-
Y SCIEI’IEE CUI.I"CII governmer‘lntal orgar?lzatlon with a un!que glqbal
@g® membership that brings together 40 international
scientific Unions and Associations and over 140
Research Programmes national and regional scientific organizations including
Academies and Research Councils.
Data and Information The ISC was created in 2018 as the result of a merger between the
International Council for Science (ICSU) and the International Social
Committee on Data for Science and Science Council (ISSC).

Technology (CODATA)

World Data System (WDS) The Scientific Committee on Frequency Allocations for
Radio Astronomy and Space Science (I[UCAF) is an

INASP international committee (set up in 1960 by URSI, IAU, and
COSPAR) that works in the field of spectrum management

Frequencies for Radio Astronomy & on behalf of the passive radio sciences, like radio

Space Science (IUCAF) astronomy, remote sensing, space research, and

meteorological remote sensing.
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|AU, URS| & COSPAR Provide Budget
URSI Oversees IUCAF Finances

INTERNATIONAL UNION
UNION OF RADIO-SCIENTIFIQUE
RADIO SCIENCE INTERNATIONALE
B
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Cover: (Lioper fliewre) The meps usad to craxse the volume conductor models wed for the paper. The MRT data were firsr
seemgnted, aud then the suriices olvained were wred & vore e the secmeed model. See the paper by Morko Litdanen
v Ttk Laakee n o special section on " The Berr Papers from the EWTS 2016 Foung Scientist wards ", pp. 13-15

(Loneer fizure) Parsive microwave imagery from ohe NASd TRA raveliite, depicting the qyewail replacemant cycle in
Hiricarme Dean an dugwse 17, 007, o 2254 UTC. Al images ore ffom the 85 GHE chanmed, fnwhich foe seattering reveals
arers of deep comvection ditplayed m the red thader (Tmape courtety qf the Nava! Research Laboratory, NEL). See the
papar by Miche! Parror in the special section on “Radio Science for Humanity: URSF-France 200 7 Forkshap*, pp. 75-T9.
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JUCAF Chairs 1960 - now

Wim van Driel 2003-2009 Harvey Liszt 2015-

Figure 1 The six chairmen of [UCAF. Top: J-F. Denisse (1960-1964), F.G. Smith
(1964-1975). Middle: JP. Hagen (1975-1981), JW. Findlay (1981-1987). Bottom:
BJ. Robinson (1987-1995), W.A_ Baan (1995-1999). In March 1999 Klaus Ruf

" 2eting
became chairman.



What is IUCAF?

it is a Sector Member of ITU-R.
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What can IUCAF do?

Conference Preparatory Meeting (CPM)

= [TU-R =3TUDY GROUPS =CPM

=

HOMN

YOU ARE HERE




What did IUCAF do?

IUCAF provided radio astronomy’s input to the CPM

ITU-R CPM19.02 C

ITU-R CPM19.02

Second Session of the Conference Preparatory Meeting for WRC-19

Results: 248 total items,

Result page: o Previous- 1-2-3

25 Proposed modification to the draft CPM text Chapter 5 - Agenda items 1.8 (Issue B), 1.9.1, 1.9.2 Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science

[24] Proposed modifications to the draft CPM text Chapter 4 - Agenda item 1.7 Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science

23 Proposed modifications to the draft CPM text Chapter 3 - Agenda items 1.6 and 9.1.9 Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science

22 Proposed modifications to the draft CPM text Chapter 2 - Agenda item 1.13 Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science

1 Proposed modifications to the draft CPM text Chapter 1 - Agenda items 1.11, 1.14 and 1.15 Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science

[20] IUCAF views on WRC-19 agenda items of concern to Radio Astronomy Scientific Committee on Frequency Allocations for Radio
Astronomy and Space Science
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What did IUCAF do?

IUCAF provided radio astronomy’s input to the CPM

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



Which Al will have most long term impact?

e The SUBJECT of Al 1.6..., matters, the Al less so

— FSS space-Earth at 37 - 42.5 GHz

e Stronger consequences for GSO operators & EESS

e Spectrum already allocated
— Footnotes RR. 5.551H,I| put hard limits on RFI into our band

e 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
e Only a toy study for RAS, owing to lack of characteristics



Which Al will have most long term impact?

e The SUBJECT of Al 1.6..., matters, the Al less so

— FSS space-Earth at 37 - 42.5 GHz

e Stronger consequences for GSO operators & EESS

e Spectrum already allocated
— Footnotes RR. 5.551H,I| put hard limits on RFI into our band

e 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
e Only a toy study for RAS, owing to lack of characteristics

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




HAPS seems the inverse

1.20 fixed service: A radiocommunication service between specified fixed points.
1.66 fixed station: A station in the fixed service.
1.66A high altitude platform station: A station located on an object at an altitude of 20

to 50 km and at a specified, nominal. fixed point relative to the Earth.

Report ITU-R F.2439-0
(11/2018)

Deployment and technical characteristics of
broadband high altitude platform stations in
the fixed service in the frequency bands
6 440-6 520 MHz, 21.4-22.0 GHz,
24.25-27.5 GHz, 27.9-28.2 GHz,

31.0-31.3 GHz, 38.0-39.5 GHz,
47.2-47.5 GHz and 47.9-48.2 GHz used
in sharing and egmpatibility st \giesg \
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HAPS platforms

Report ITU-R F.2439-0

(11/2018)

FIGURE 4
Example CPE beam gateway beam and HAPS coverage

HAPS

GW beam
, coverage area

CPE beam

COverage arca

€ 7854km’

50 km radius

Report F.2438-04

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

Report ITU-R F.2439-0

(11/2018)
FIGURE 4 FIGURE 2
Example CPE beam gateway beam and HAPS coverage HAPS volume of movement
HAPS
| . ‘4‘“.:.:.“

Riaps ™ 5 km

, COVETAZE ared

CPE beam

COVCTAET arca

min

€ 7854km’

= X Repont F.2439-02
50 km radius

Report F.2438-04

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

Report ITU-R F.2439-0

(11/2018)

FIGURE 2

HAPS volume of movement

HAPS systems studied did not have
platform — end user downlinks
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Repont F.2439-02

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

Report ITU-R F.2439-0

(11/2018)
HAPS systems studied did not have HAPS systems studied did not orbit
platform — end user downlinks radially or move from 20 - 26 km

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

CORF Meeting Washington May 2018



HAPS seems the inverse

* 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 5°
e RA. 769 limits are strengthened by 15 dB
e Still much more than 2% data loss from sky blockage



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



HAPS seems the inverse

* 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 5°
e RA. 769 limits are strengthened by 15 dB
e Still much more than 2% data loss from sky blockage



HAPS seems the inverse

— Draft pfd limits for HAPS implied >> 2% data loss
— Studies were in shambles, an incoherent mess
e Different methodologies, thresholds, characteristic

— Studies were thrown out after IUCAF pointed out
their manifest “inadequacies”



HAPS

 |[UCAF provided a set of guidelines for studies

— HAPS downlink pfd calculated for 30 dBi RAS gain

e A 3° cone of avoidance for us about each of 81 platforms
e 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
e Retrofitted at CPM-2

Uncertain flight path of HAPS platform gives this whole process an Alice in
Wonderland quality
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Some nasty twists - |

e Draft Methods all had a 2020 sunset date for protection

4 that resolves 3 above applies at any radio astronomy station that was in operation prior
to 22 November 2019; and that has been notified to the Bureau in the band 22.21-22.5 GHz before
22 May 2020. Radio astronomy stations notified after this date may seek an agreement with
administrations that have notified HAPS,

CORF Meeting Washington May 2018



Some nasty twists - |

e Draft Methods all had a 2020 sunset date for protection

Can be reasonable in a case where a new co-primary system comes into service sharing
spectrum with incumbents



Some nasty twists - |

e Draft Methods all had a 2020 sunset date for protection

Can be reasonable in a case where a new co-primary system comes into service sharing
spectrum with incumbents

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



Some nasty twists - |

e Draft Methods all had a 2020 sunset date for protection

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

4 that resolves 3 shall apply abeve apples-at any radio astronomy station that was in
operation prior to 22 November 2019; and that has been notified to the Bureau in the band 22.21-

22.5 GHz before 22 May 2020, or at any radio astronomy station that was notified before the date of
receipt of the complete Appendix 4 information for coordination or notification, as appropriate, for

the HAPS system to which resolves 3 applies. Radio astronomy stations notified after this date may
seek an agreement with administrations that have notified HAPS,
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Some nasty twists - |

e Draft Methods all had a 2020 sunset date for protection

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

4 that resolves 3 shall apply abeve apples-at any radio astronomy station that was in
operation prior to 22 November 2019, and that has been notified to the Bureau in the band 22.21-
22.5 GHz before 22 May 2020, or at any radio astronomy station that was notified before the date of
receipt of the complete Appendix 4 information for coordination or notification, as appropriate, for
the HAPS system to which resolves 3 applies. Radio astronomy stations notified after this date may
seek an agreement with administrations that have notified HAPS,

We need to identify & register some core ngVLA stations

CORF Meeting Washington May 2018



Some nasty twists - |l

e 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

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

e 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



Some nasty twists - Il

 Are STRAPS HAPS or merely HAP-less?

— STRAPS proponents (Lockheed + Elefante Group)

e Elefante noted 65,000’ stratospheric minimum
e 65,000’ =19.8 km
e Therefore if 19.8 <> 20, STRAPS <> HAPS
— Their own documents show STRAPS operating above 20 km

e Petitioned FCC for early relief with prepackaged rules
— Trying to evade CPM-2 and WRC-19 rules
— Using 20 dBi RAS gain

e STRAPS proponents will carry HAPS issues past WRC-19
e STRAPS & other HAPS may have platform - end user links, much messier



Above 95 GHz — special experimental licenses

e FCC allowed

— 10 yrs cloaked experimental use of passive bands

— marketing/sale of devices illegal under RR. 5.340

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

e 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/NRAQO-staff/hliszt/NRAOReplyToFCCDraftAbove95GHz.docx



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

Above 95 GHz — special experimental licenses

 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

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



Immediate IUCAF work program

May — June 2019
— WP 1A to finish studies for Al 1.15, 275 — 450 GHz
— WP 4C to finish studies for Al 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 I[UCAF
September 23-27, 2019
— RFI2019, Toulouse (CNES)

October — November 2019
— WRC-19 Sharm al-Sheik



Also on the table at ITU-R
&"5:\

Radiocommunication Study Groups IRUY

Document 7D/145-E
23 April 2018
English only

Director, Radiocommunication Bureau

RECONSIDERATION OF RR ARTICLE No. 4.6

Taking into account the note received from Working Party 7D (Doc. 7D/119 Annex 1), the Director
of Radiocommunication Bureau has brought the issue detailed in Document 7D/106 to the attention
of the 77" meeting of the Radio Regulations Board (19-23 March 2018), which has concluded as
follows:

“In considering the proposed modification to RR No. 4.6 in Document RRB18-1/2(Add.1)(Rev.1),
the Board concluded that such a modification to the Regulations is outside its purview. The Board
instructed the Director to include this matter in the Report to WRC-19.”



Also on the table at ITU-R

3.1.1 Article 4 of the Radio Regulations

3.1.1.1 RR No. 4.6

RR No. 4.6 stipulates that: “For the purpose of resolving cases of harmful interference, the radio
astronomy service shall be treated as a radiocommunication service. However, protection from
services in other bands shall be afforded the radio astronomy service only to the extent that such
services are afforded protection from each other”.

In a Note dated 2 November 2017 to the Director of the Radiocommunication Bureau, ITU-R
Working Party (WP) 7D indicated that at its October 2017 meeting, it had received input
Document 7D/106 addressing issues with No. 4.6 of the Radio Regulations. This document
discusses the origin of No. 4.6 of the Radio Regulations, noting its contradictory nature and
inconsistency with the Radio Regulations at large. Such inconsistencies have often resulted in
protracted arguments at ITU-R meetings.

WP 7D respectfully requested that the Radiocommunication Bureau Director considers these 1ssues
and takes appropriate action for their resolution.

These issues were brought to the attention of the RRB at its 77th meeting on 19-23 March 2018,
where the Board concluded that the requested modification to the Regulations is outside its
purview. It instructed the Director to include this matter in the Report to WRC-19.

CORF Meeting Washington May 2018
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