Radio Astronomy at the ITU
(WRC-11 and WP 7D Issues)

-
O
=
©
O
-
-
®
LL
Q
&
-
)
O
n
©
-
o
=
©
Z




-
O
=
©
O
-
-
®
LL
Q
&
-
)
O
n
©
-
o
=
©
Z

WRC-11

Next WRC to be held possibly In
Geneva, and possibly in the October —
November, 2011 timeframe
Preliminary Agenda of WRC-11
adopted at WRC-07

Consists of ~ 30 items; some 15 have
varying degrees of relevance to radio
astronomy
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Al 1.6 Revision of Footnote 5.565

Modification of footnote 5.565, based on ITU-R
studies

>

>

While no allocations will be made above 275
GHz at the Conference, future allocations (if
any) in this spectral region will likely build upon
the contents of footnote 5.565, as revised by
WRC-11

The bands identified in 5.565 will provide some
regulatory considerations for the use of these
bands by the radio astronomy service

Now is the time to identify bands of interest!



Footnote 5.565 (As of Now)

The frequency band 275 — 1000 GHz may be used by administrations for
experimentation with, and development of, various active and passive
services. In this band a need has been identified for the following spectral
line measurements for passive services:

Radio astronomy service: 275-323 GHz, 327-371 GHz, 388-424 GHz,
426- 442 GHz, 453-510 GHz, 623-711 GHz, 795-909 GHz and 926-
945 GHz;

Earth exploration-satellite service (passive) and space research
service (passive): 275-277 GHz, 294-306 GHz, 316-334 GHz, 342-
349 GHz, 363-365 GHz, 371-389 GHz, 416-434 GHz, 442-444 GHz,
496-506 GHz, 546-568 GHz, 624-629 GHz, 634-654 GHz, 659-661
GHz, 684-692 GHz, 730-732 GHz, 851-853 GHz and 951-956 GHz.
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Future research in this largely unexplored spectral region may yield
additional spectral lines and continuum bands of interest to the passive
services. Administrations are urged to take all practicable steps to protect
these passive services from harmful interference until the date when the
allocation Table is established in the above-mentioned frequency band.
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Spectral Lines of Astrophysical
Interest in the Range 275 — 1,000 GHz

Working Party 7D (Radio Astronomy) of the ITU has
developed a recommendation on spectral lines of
astrophysical interest up to 1,000 GHz.

The relevant recommendation is ITU-R RA.314-10

The list of lines is considered relatively stable and
vetted by the astronomical community, although
feedback is always welcome

The list is based upon the work of the IAU Division
X’s Working Group on Astrophysically Important
Spectral Lines (Meets at the IAU GA, Aug 7, Session
iy

The Recommendation is updated following the IAU
GA, if the list Is modified.
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Spectral Lines of Astrophysical
Interest in the Range 1,000 — 3,000 GHz

Working Party 7D developed a long list of spectral lines
of potential interest in the 1 — 3 THz range

The tentative list is very extensive and requires
substantial vetting. It is based on various sources,
Including spectral line surveys towards Orion and the
Galactic center

We hope to make a first selection (narrow down and/or
revise) of the list at the August 2009 IAU General
Assembly

The output of the IAU Working Group on Spectral Lines
IS anticipated to form the basis of activity at the ITU

Feedback by the THz radio astronomy community
ahead of the IAU GA is needed and (has been)
requested
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Space-Based

In space there Is no atmospheric attenuation.
The main concern is interference to space-
based radio astronomy systems from active
(transmitting) satellites

Bands of interest to radio astronomy for space-
based observing are generally governed by the
frequencies of spectral lines of astrophysical
Importance (with perhaps also a few continuum
bands containing sufficient bandwidth)

Regulatory activity therefore largely depends on
establishing a prioritized list of spectral lines of
astrophysical interest in the band 275 — 3,000
GHz, with suitable Doppler windows
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Summary

Radio astronomers have a window of opportunity to
expand international spectrum regulatory
considerations that may ultimately help reduce
Interference to present and future ground- and
space-based submillimeter instruments

The first step in the process is to define and
prioritize specific bands within the 275 — 3,000 GHz
range that are of most interest to the radio
astronomy community

The radio astronomy spectrum management
community is generally not actively involved in
submillimeter science, so we are seeking input to
Insure that the scientific basis for regulatory activity
IS sound



Band Specific Issues (1)
Als That May Impact the 4990-5000 MHz Band

> Issue: airborne transmitters operating next to the widely used primary
4990-5000 MHz radio astronomy band
» Allocation to be used by surface LAN’s at airports only

 Local coordination would be employed at observatories
that are within line of sight of an airport (e.g. Arecibo,
Jodrell Bank)
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> Issue: 2" harmonic of downlink falls on 4990-5000 MHz RA
band, currently subject to footnote RR 5.402, that urges
protection of RA

« Terms of RR 5.402 should be maintained (or strengthened)
if a worldwide primary allocation is made to the RDSS

(Currently: R1: Primary in some countries (RR 5.400)
R2: Primary
R3: Secondary; primary in many countries (RR 5.400) )
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National Science Foundation

Candidate
Band

Band Specific Issues (2)

Application  RA Band Not much happening in the US

Potentially with regard to this Al. See
Impacted CRAF comments on the
Draft CEPT Brief.
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8 > Issue: Unwanted emissions from strong DTV Satellite
c Broadcasting signals into the 22.21-22.5 GHz primary radio
i astronomy band

O e The band pair 21.4-22 GHz/22.21-22.5 GHz is already included in
p) Table 1 of Res. 739 (WRC-07). Additional regulatory measures
—_ are desirable, but unlikely. Assuming a maximum pfd level of -
© 105 d(BW/m?2) at the Earth’s surface, filtering of BSS emissions
c to the Rec. ITU-R RA.769 level should be possible (and not too
o e

— difficult)

fud

o] L

Z

> Issue: Strong, possibly airborne transmitters operating next
to the 15.35-15.4 GHz passive band

* Regulatory measures, based on studies, should limit unwanted
emissions into the passive band.
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National Science Foundation

Band Specific Issues (4)

» Issue: potential for interference into 13.6 MHz, 26 MHz and/or 38 MHz
radio astronomy bands. Impact on LWA, MWA, SKA...

> Issue: Potential interference with observations of the 6650-6675.2 MHz
band, identified for observations of the 6668 MHz methanol line

RR 5.149 All practicable steps, only..
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National Science Foundation

Broad Issues

Revise Service definitions, consider the possibility of merging some
services

US: Use current AM(R)S, AMS(R)S, ARNS bands, new allocations only
if those prove to be insufficient for the requirements...

> Work to be performed in WP 5C — Very little activity
> France (Doc 5C/178): Issue is national, no international

regulation is needed

14



National Science Foundation

Broad Issues (2)

> Code for “Is International Regulation of Short Range Devices (e.g.
RFID) Necessary?”

US favors (minimal) national regulations only
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Future Issues

o
> Are There any Astronomy/Science Related Requirements? Allocation or
Regulatory? (protection of the SKA?)
« If thereis, now is the time to start working on placing it on the
Agenda.
o

National Science Foundation

» Regulation (registration) of optical links on the current Agenda
could be deleted, but

As optical links are used more and more, some minimal
regulation could eventually come in the future

AL
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WP 7D Issues

WP 7A (Time and Frequency Standards)

WP 7B ( Space Radiocommunication Systems)
WP 7C ( Remote Sensing Systems)

WP 7D (Radio Astronomy)
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WP 7D Issues

Preferred Frequency Bands for Radio Astronomy in the 1-3
THz Range in the works (A. Clegg) — New

Rec. ITU-R RA.1237 Protection of the Radio Astronomy
Service from Unwanted Emissions Resulting from the
Applications of Wideband Modulation — (T. Gergely)
Revision

Rec. ITU-R RA.1513 Levels of Data Loss to Radio
Astronomy Observations and Percentage-of-Time
Criteria Resulting from Degradation by Interference for
Frequency Bands Allocated to the Radio Astronomy
Service on a Primary Basis — Revision (Europe)
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WP 7D Issues

Radio Quiet Zones — C. Wilson (Australia)

Intended to be mostly descriptive of what exists and common
characteristics.

DTV transition — A. Clegg

Impact on Radio Astronomy and State/Regulation of DTV in various
countries

Astronomical Use of Frequency Bands 50-300 THz — K.
Tapping (Canada)

Description of astronomical observations, anticipating that the ITU will
play some role in this frequency range

Essential Role of Observations — Ch van Diepenbeck
(The Netherlands)

Importance of observations for passive services, investment in them and
the benefits they offer to society

Revision/update needed: Mitigation Methods in Radio
Astronomy ( S. Ellingson/M. Lewis)

National Science Foundation

Az
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WP 7D Issues

TIES Users may find all of these at:

If you want to participate in WP 7D activities,
please e-mail:
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http://www.itu.int/md/R07-WP7D-C/en
mailto:tgergely@nsf.gov
mailto:aclegg@nsf.gov
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