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URSI urges the ITU and affiliated national and regional administrations
to recognize that the electromagnetic spectrum is a unique
and limited natural resources, and
to allocate spectrum only lo those services which must radiate
electromagnetic wave, and
to avoid allocaling spectrum in cases where guided wave
technology could be used.
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It is time for millimeter and submillimeter astronomers to consider the next
generation telescope, which will require high angular resolution and order of magnitude

increase in sensitivily over present day instruments.

Considering that such a instrument will be very expensive and will demand international
collaboration.

We propose that URSI should establish a working group for “Large Millimeter and
Submillimeter Array”.

it

The objective of the working group will be:
C1.To study the main scientific objective for the early 2000's
2. To coordinate and evaluate the radio seeing data for site evaluation and
observing strategy
3. To study new designs for telescopes and instrumentation
4. To investigate the international partnerships

Coordinater: M. Ishiguro (Japan)
R.S. Booth (Sweeden)

llembership(ﬁ): USA(3). Japan(2), France(1). Germany(1), Italy(1). Netherlands(1),
Sweeden(1), UK(1). Australia(1), Asia(1). South America(1)
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Resolution from the Participants in the 27th
ESLAB Symposium to the Executive Committee
of the IAU, the Executive Committee of URSI
and the Executive Board of ICSU

The participants at the 27fh ESLAB Symposium Frontiers
of Space and Ground-based Astronomy — the Astrophysics of
the 21st Century,

being deeply concerned about the growing degradation of
observing conditions for both ground and space based astron-
omy and astrophysics caused by, inter alia, increasing pollution
of the Earth’s atmosphere, increasing electromagnetic noise at
all wavelengths and increasing amounts of space debris as a
consequence of technological activity,

-

urges the Executive Committee of the IAU, the Executive
Committee of URSI and the Executive Board of ICSU to f-
nance, support and guide the efforts of the newly instituted
ICSU Working Group on Adverse Environmental Impacts on
Astronomy in seeking amelioration of these Adverse Impacts
and to actively sustain and increase their support for IAU Com-

mission 50, IUCAF and COSPAR’s Working Group on Space
Debris, and

further urges each and every astronomer to take every oppor-
tumty to publicise the dire situation now facing observational
astronomy and to take all possible personal initiatives to pro-
mote reduction of such Adverse Impacts locally, nationally and

- internationally.

May 14 1993.
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Coordination beiween GLONASS-M and Japanese Radio Astronomy
in the band 1596.9-1620.6 MHz

Taking account of the possibility of harmful interference caused in Japanese
radio astronomy observations by transmission from GLONASS-M, Japanese delegation
requested the Russian delegation to take the following actions.

Nominal channel number specified here is based on the channel arrangement for
the GLONASS system provided by Russian delegation as shown in attachment
(ANNEX-3-R-2).

1) As an urgent first step (not later than 1993), the GLONASS-M system should be
restricted to use the lower twelve frequency channels of the present configuration
{center frequencies are lower than 1608.1875 MHz).

2) As a second step (as early as possible), the twelve frequency channels of the
GLONASS-M system should be shifted down in frequency to channels six and lower
(center frequencies are lower than 1604.8125 MHz).

3) As soon as practicable (not later than 1988), the GLONASS-M system should employ
filtering above the first sideband of the highest frequency channel use in order {o cut
off the oul-of-band interference o Japanese radio astronomy service.

4) Operations in the frequency channels from seven to twelve of the GLONASS-N system
should be restricted to narrow-band mode (whose occupied frequency bandwidth is
305 MHz) only.

5) The GLONASS-M system should employ a new modulation scheme in order to reduce
the out-of-band harmful interference {o Japanese radio astronomy services.

6) In case of occurring the harmful interference in Japanese radio astronomy

~ observations, all necessary and appropriate actions should be done in operation of the

GLONASS-N system including the suspension of the transmissions in question taking
account of the RR footnole 734 and new 734 modified in WARC-92.

For the items 1) and 2), which are also appeared in the CCIR-WP/7D report (5
April 1993), the Russian delegation agreed to the requests.

_11_



For the item 4). the Russian delegation agreed that the operation of the
GLONASS-M system with wide-band mode (whose occupied frequency bandwidth is 05
MHz) should be restricted to as seldom as possible.

Both delegations agreed that necessary steps must be taken with a view to
protecting Japanese radio astronomy service from harmful interference caused by the
GLONASS-N system which includes the oul-of-band interference as well as in-band
(1610.6-1613.3 MHz) one in accordance with the RR734 and new 134

Both delegations also recognized further studies should be continued for thc
possible frequency sharing methods (e.g. optimum scheduling of radio astronomy h
observations and techniques to reduce the harmful interference such as new modulation

scheme CPM {Continucus Phase Modulahon).

Both deiegatlons considered the coordmatlon between GLONASS-M and Japanese
radio astronomy service in 1596.9-1620.6 MHz was completed under the above all

mutual agreements and recognition.

_12_
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International Council of Scientific Unions

)5 IUCAF Doc. 395

Annual Report for 1992 of the
INTER-UNION COMMISSION ON FREQUENCY ALLOCATIONS
FOR RADIO ASTRONOMY AND SPACE SCIENCE
(URSI-IAU-COSPAR)

Dr B.]. Robinson
Chairman

Introduction:

IUCAF, the Inter-Union Commission on Frequency Allocations for Radio
Astronomy and Space Science, was set up in 1960 by URSI, IAU and COSPAR. Its
brief is to study and coordinate the requirements for radio frequency allocations for
radio astronomy, space science and remote sensing in order to make these
tion requirements known to the national and international bodies responsible for
frequency allocations. TUCAF also takes action aimed at ensuring that harmful
interference is not caused to radio astronomy, space science or remote sensing
(operating within the allocated bands) by other radio services. It has to be .
particularly vigilant about radio transmissions from aircraft or space vehiclés.
se

Membership:

The present composition of IUCAF is:-

URSI R.M. PRICE (US.A)

H.C. KAHLMANN (Netherlands)

B.H. GRAHL (Germany)

B.J. ROBINSON (Australia)
IAU G. SWARUP (India)

A.R. THOMPSON (US.A)

M. ISHIGURO (Japan)

B.A. DOUBINSKY (Russia)
COSPAR S. HIEBER (ESA)

F. HORNER (UK)

ExZofficio Advisers:

Director: CCIR R.C. KIRBY (Switzeriand)
Chairman: IFRB W.H. BELLCHAMBERS (U.K.)

The membership of IUCAF will be reviewed at the XXIVth General' Assembly of
URSI in Kyoto. Both COSPAR representatives are due for replacement.

_13-




TUCAF has maintained its network of Correspondents in 35 countries to
interact with national authorities responsible for radio frequency allocations.

Scientific Meetings:

During the period February to November 1992 TUCAF held meetings in
Torremolinos (Spain) and Paris (France) and took part in

¢  The ITU World Administrative Radio Conference (Spain, 3 February -
4 March 1992.)

¢  Meetings in Moscow (June, 1992) with the Russian Administration of the
GLONASS Satellite Navigation System and the Russian Scientific
Council for Radio Astronomy.

~

»  AnIAU/ICSU/UNESCO Exposition in Paris (uly, 1992) on Adverse
Environmental Impacts on Astronomy.

e  Discussions with Space Frequency Coordination Group (SFCG) in Sydney
* {October-November, 1992).

TUCAF also provided input papers to CCIR meetings of Study Group 7
(Scientific Services) in Geneva and Study Group 8 (Mobile Satellite
Communications) in Tokyo.

Major questions dealt with at these meetings concerned:-
(a) The ITU World Administrative Radio Conference.

TUCAF played a significant role in the 1992 World Administrative Radio
Conference (WARC-92) held in Torremolinos (Spain) from 3rd February to 4th
March, 1992. TUCAF members present were Ir H.C. Kahlmann, Dr B.H. Grahl,

Dr B.]. Robinson, Professor G. Swarup, Dr A.R. Thompson and Dr B.A. Doubinsky.
The ex-officio advisers, Dr R.C. Kirby (CCIR) and Mr W.H. Belichambers (IFRB)
were also present. Several JIUCAF Correspondents also took part:- Dr T. Gergely
(USA), Dr R. Sinha (India) and Dr R.S. Roger (Canada). '

The "Final Acts” of WARC-92 are a binding international treaty on the
member countries of ITU. In these "Acts" the status of space research, earth
exploration and radio astronomy has been significantly enhanced relative to other
users of the radio spectrum from 137 MHz to 3 GHz and above 13.5 GHz. Delegates
from 125 countries at the WARC clearly recognised the importance of scientific use
of the radio spectrum in the face of increasing pressures from telecommunications,
broadcasting, navigation and military interests, particularly telecommunications
and broadcasting transmissions from satellites.

A detailed report on WARC-92 was published in the URSI Information Bulletin
for June, 1992.
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(b) GLONASS Navigation Satellite System:

Harmful interference to radio astronomy observations of the important 1612
MHz line of the Hydroxyl (OH) radical as well as the OH lines at 1665 and 1667
MHz are caused by emissions from the 14 GLONASS navigation satellites
launched so far. A report from the GLONASS Administration proposing means
of reducing interference from GLONASS satellites was received in May 1992  The
proposals were discussed at meetings in Moscow from 24-26 June 1992 involving
the GLONASS Administration, the Russian Academy of Sciences, the Russian
Scientific Council for Radio Astronomy and IUCAF (represented by
Dr B.J. Robinson, Dr B.A. Doubinsky and Dr Willem Baan). Agreement was
reached that out-of-band interference from GLONASS in the band 1660-1670 MHz
would be eliminated by the end of 1994. The Working Party set up in 1991 to
investigate reduction of interference from GLONASS in the band 1610-1613.8 MHz
met in Moscow and agreed on a work program for 1992 and 1993. The proposals
for medifications to the GLONASS satellite system were then subjected to practical
tests in a series of experiments in November 1992. These experiments involved
moving the frequencies emitted from 9 of the 13 operational GLONASS satellites,
or switching off their navigation signals: simultaneous observations of the effects
were carried out at 12 radio astronomy observatories in 8 countries. The results of
the experiments will be discussed at a meeting in Geneva in March, 1993 which
will make proposals to an action meeting to be held later in 1993 in Moscow. "

() CCIR Meetings:

IUCAF took part in a number of CCIR Working Party meetings in 1992, and
was variously represented by Ir H.C. Kahlmann, Dr B.J. Robinson and Dr AR.
Thompson. Working Party 7D was charged with converting existing CCIR
Reports into CCIR Recommendations which would have a bearing on ITU
Regulations. It also dealt with the question of sharing the band 1610.6 to 1626.5
between Radio Astronomy and Low Earth Orbit Communication Satellites.
Working Party 8D also addressed similar sharing problems in the band 1660 to
1660.5 MHz and out-of-band interference from aircraft communrnicating with
INMARSAT satellites in the band 1660 to 1670 MHz. Discussions with
INMARSAT on these problems have been unproductive.

(d) Exposition on Adverse Environmental Impacts on Astronomy.

In July 1992 IAU, ICSU and UNESCO sponsored an exposition at UNESCO
Headquarters in Paris on Adverse Environmental Impacts on Astronomy. The
exposition explained the impact on astronomical observation of light pollution,
radio interference, space debris, near solar-system pollution and
commercial/military use of space. The target audience were Government
Representatives, Science Writers and the public.

Dr B.J. Robinson represented TUCAF on the Scientific Organising Committee, and
chaired the session on radio interference. Professor R.M. Price was a major

speaker in this session. Both participated in the final formal plenary with science
writers and members of the press.
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The papers presented at the Exposition are being published by Cambridge
University Press under the title The Vanishing Universe. The book is aimed at
scientists and the sdentifically curious public.

ICSU at its 1992 General Committee Meeting established a Working Group to
consider how best to carry forward the recommendations of the Exposition.
IUCAF is represented on the Working Group.

UNESCO is exploring the possibility of désigxiﬁﬁh'g a few selected observatories as
World Heritage Sites. SRS

(e) Spéce Frequency C_oordinatibn Group:-

TUCAF representatives Dr B.J. Robinson and Dr B.A. Doubinsky met in
Canberra during October 1992 and in Sydney in November 1992 with
representatives of the Space Frequency Coordination Group (SFCG). These
meetings assessed the outcome from WARC-92 in the areas of Space Research and

Earth Exploration, and dealt with questions involving Very Long Baseline -

Interferometer (VLBI) observations between radio telescopes on Earth and in”
highly elliptical orbits. Such orbiting telescopes are being built in Russia (Project
RADIOASTRON) and Japan (Project VSOP).

Education/Training Activities:-
(a) At the 1992 World Administrative Radio Conference in Spain, TUCAF

submitted two information documents, which were distributed to the 1500
delegates from 125 countries. The docurnents were

WARC Document 84-E: *The Need for Passive Bands in the
Radio Spectrum.”

WARC Document 88-E: “"Interference and Radio Astronomy."
(b) Participation in the Exposition Adverse Environmental Impacts on
Astronomy was a broad educational effort directed at government representatives,
science writers and the public.
Activities involving Developing Countries:-

There has been continuing contact with the TUCAF Correspondents in
Argentina, Brazil, Chile, China, Egypt, India, Indonesia, Iraq, Malaysia and Mexico.
There has been no success in establishing TUCAF contacts in African countries.
Publications and Reports:

The following Reports have been distributed during 1992:

TUCAF 391 IUCAF Report for 1991-92 to ICSU.

IUCAF 392 Report to URSI on 1992 ITU World Administrative
Radio Conference
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TUCAF 393 Report on 2nd meeting on sharing of 1.6 GHz Bands
between Radic Astronomy and GLONASS navigation

satellites.
TUCAF 394 Notification on query from IFRB on frequencies for the
GLONASS-M satellite system.
Future Plans:-

1. Continuation of efforts to reduce interference to radio astronomy from
GLONASS navigation satellites in the frequency band 1610-1613.6 MHz.

2. Continuing pressure on INMARSAT to reduce potential interference from
aircraft and communication satellites. This involves both in-band interference at
1660-1660.5 MHz and adjacent band interference into the passive band 1660-1670
MHz. y

3. ~ Continuation of studies on the unwanted out-of-band emissions produced by
wide-band digital modulation and the technique of spread-spectrum modulation.
These forms of modulation are becoming increasingly common in transmigsions
from satellites and aircraft relating to wide-band sound broadcasting, high-
definition TV broadcasting, navigation, satellite telecommunications and covert
communications.

Organizational Matters:-

(a) Finances: Generous support from ICSU, URSI, IAU and COSPAR has
enabled IUCAF to make travel grants to its members to ensure adequate
participation at key conferences. During 1992 TUCAF has therefore been able to
participate actively in WARC-1992 and the meetings of CCIR and SFCG; in the
discussions in Moscow (June, 1992) with the GLONASS Administration; and at
the IAU/ICSU/UNESCO exposition in Paris (July, 1992).

An audited balance sheet for the year ended 31 December 1992 is attached.
The accumulated balance has been built up to provide the substantial experises

involved in the meetings with the Russian GLONASS Administration, and the
activities'of CCIR Study Groups 7 and 8. ~

TUCAF Members and Correspondents have also obtained substantial financial
support from their home institutions. The Royal Society of London provided

significant support for the experimental tests on the GLONASS navigation satellite
system in November 1992.

() Secretariat: TUCAF has no formal Secretariat. The business of IUCAF is
conducted from Sydney, Australia and is most generously supported by the CSIRO

Division of Radiophysics who provide secretarial support and access to all means
of electronic communication.

TUCAF has also been strongly supported by the Secretary-Generals of URSI
and IAU and the President of COSPAR.
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Conclusion:

TUCAF is well represented in the Americas, Asia, Europe and the Middle East
by its Members and the network of Correspondents. Representation in African
countries is still lacking, and this continyes to be a major problem.

The extensive preparations made during 1991 through CCIR, URSI and IAU
enabled outstanding successes to be achieved at WARC-92 in the status of space
research, earth exploration and radio astronomy. The improved status will benefit
these scientific activities well into the 21st century.

Specific problems caused by interference radiated from spacecraft and aircraft
will occupy the attention of TUCAF as the regulatory decisions of WARC-92 take
effect in the areas of satellite communications, navigation and broadcasting. A
good working relationship has been estabiished with the operators of proposed
low-earth-orbit communication satellites and with the Administration of the
GLONASS navigation satellites. There are significant unresolved problems with
interference from proposed aircraft transmissions towards geostationary
communication satellites.

Vital Statistics:

Number of Members: 10
Number of Correspondents: 35
Number of meetings organized: 2
Number of meetings attended: 4

" Number of documents distributed: 6

B.J. Robinson
Chairman

Annex: Audited accoiiﬂfs' for 1992
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