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NASA AND THE PRACTICE OF SPACE LAW
S. Neil Hosenball*
NASA and Space Law

Since the primary mission of the National Aeronautics and Space Admin-
istration is the exploration and use of space to achieve the national objectives
established by the President and Congress, it is logical to assume that if there
ijs a unique branch of law that can be labeled “space law,” NASA lawyers
would primarily engage in the practice of “space law.”

Are these assumptions correct? Is there a unique branch of law than can
be labeled “space law?” Do NASA lawyers practice space law, and if so, how
much and in what way? ' -

It is quite clear that since the launch of Sputnik some 28 years ago, the
establishment of NASA in October 1958,' and the creation by the United Na-
tions in 1959 of a Standing Committee on the Peaceful Uses of Outer Spacs,”
there has indeed developed a large body of international law governing space
activities - a body of law as substantive as air law or the law of the sea.?

Treaties Relevant to Space Activities

In order to gain an appreciation of the magnitude of space law, it will be
useful to list a few of the treaties, conventions, agreements and regulations
which directly relate to space activities. Among them are the Limited Nuclear
Test Ban Treaty of 1963,* which barred nuclear explosions in the atmosphere
and in space; the 1967 Outer Space Treaty;® the Treaty for the Prohihition of

*General Counsel, National Aeronautics and Space Administration, Washington,
D.C. ’

"National Aeronautics and Space Act of 1958, 42 U.S.C. §§ 2451-84 (1982).

*Paragraph 1(d) of the General Assembly resolution of 18 December 1958, adopted
at its 792nd plenary meeting, reads as follows: “[t]he General Assembly . . . 1. Estah-
lishes an Ad Hoc Committee on the Peaceful Uses of Outer Space . . . and requests it
to report to the General Assembly at its fourteenth session on the following . . . (d)
The nature of legal problems which may arise in the carrying out of programs to explore
outer space . . .” A/RES/1348 (xiii).

3See Convention on the Law of the Sea, UN. Doc. A/Conf. 82/1.78 (1981).

“The Limited Nuclear Test Ban Treaty of 1963, was opened for signature on Au-
gust 5, 1963, and entered into force October 10, 1963 [1983] 14 UST. 1313, T.LAS.
5433, 480 UN.TS. 43.

*The Treaty on Principles Governing the Aectivities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celestial Bodies, was signed on
January 27, 1967, and entered into force October 10, 1867, [1967] 18 US.T. 2410,

1
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Nuclear Weapons in Latin America;® the Astronaut Rescue and Return Agree-
ment of 1968;” the Liability Convention of 1972;® the Biological and Toxie
Weapon Convention of 1872;% the Anti-Ballistic Missile Treaty between the
United States and the Soviet Union;'® the Registration Convention of 1974;1
the ITU Convention and its Radic Regulations;*? the INTELSAT Agreement™
which provides international satellite telecommunications for some 140 na-
tions, and its Eastern-bloc counterpart, the Intersputnik Agreement;** the U.S.
and European Space Agency (ESA) Agreement'® which provided for the build-
ing of a Spacelab that has already flown on a previous Space Shuttle mission,
and its Eastern-bloc counterpart, the Intercosmos Agreement;!® the INMAR.

TLAS. 6347, 610 UNTS, 205.

*The Treaty for the Prohibition of Nuclear Weapons in Latin America, was opened
for signature on February 14, 1967, and entered into force December 11, 1969,22 U S .
762, TLAS. 7137, 634 UN.T.S. 281.

"The Agreement on the Rescue of Astronauts, the Return of Astronauts, and the
Return of Objects Launched into Quter Space, was signed on April 22, 1968, and en-
tered into force December 3, 1968, [1968] 19 US.T. 7570, T.LA.S. 6599, 672 UN.TS.

- 118.

- %The Convention on International Liability for Damage Caused by Space Objects,
was signed on March 29, 1972, and entered into force October 9, 1973, [1973] 24 US.T.

2389, TLAS. 7762.

*The Biblogical and Tozic Weapon Convention of 1972, was signed on April 10,
1972, and entered into force March 28, 1975, [1975] 26 U.S.T. 583, T.LAS. 8062,

1*The Treaty on the Limitation of Antiballistic Missile Systems, was signed on May
26, 1972, and entered into force October 3, 1972, [1972] 28 UST. 3435, T.LAS. 7503.

1 The Convention on the Registration of Objects Launched into Outer Space, was
opened for signature on January 15, 1975, and entered into force with respect to the
United States, December 8, 1978 [1978] 28 US.T. 695, TIAS. 8480 (effective Septem-

ber 15, 1976).

1*The International Telecommunication Convention of 1973, was signed on October
26, 1973, and entered into force with respect to the United States, April 7, 1976 [1876}
28 US.T. 2495, TLAS. 8572

13The International Telecommunications Satellite Organization Agreement was
opened for signature on August 20. 1971, and entered into force February 12, 1973,
[1873] 23 UST. 3813 TIAS. 7532

4 The Internatmnal System and Organization of Space Communications Agree-
ment, was opened for signature on November 15, 1971, and entered into force July 12,

1972, 862 UN.T'S. 8.

15The U.S. and European Space Agency Agreement, was signed on August 14, 1973,
and entered into force August 14, 1973, [1973] 24 UST. 2049, TIAS. 7722,

**The agreement on Co-operation in the Exploration and Use of Quter Space for
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SAT Agreement,'” which is similar to INTELSAT but deals primarily in mari-
time communications; and finally, the Moon Agreement of 1979.%®

Domestic Lows and Regulations Governing Space Activities

There exists a similar body of U.S. domestic law and federal regulations
which govern space activities. What follows is perhaps not an exhaustive list
put the list is bound to grow in the next few years if the multitude of Congres-
gional bills deahng with space activities, particularly as they aﬂ’ect non-govern-
mental activities in space, are enacted.

. The 1958 NASAct, which established NASA, is the major federal statute
governing space law and policy.® In recent years, the number of regulations
affecting the private sector and the public have increased significantly. These
include, for example, the shuttle pricing policy regulations which govern the
price NASA will charge commercial users of the Space Shuttle.*® Also included
are the very recent regulations relating to flying citizens in space.?* Addition-
ally, there are regulations which govern the command and control procedure
on Shuitle flights,?® and the indemnification of Shuttle users against third-
party liability,*® to mention but a few.

Congress, on NASA’s recommendation, passed patents and customs legis-
lation?** which will facilitate U.S. commercial launch activity and increase the
ability of the T.S. to compete against foreign launch services. The Federal Avi-
ation Administration (FAA) has had a long standing regulation governing the
launch of privately owned rockets and missiles through controlled air space?
and the United States probably issued the first private license to do so. The

Peaceful Purposes (INTERCOSMOS) was opened for signature on July 13, 1976, and
entered into force May 24, 1977, [1977] 28 US.T. 7624, TI1AS. 8732.

"The Convention on the International Maritime Satellite Organization, was
opened for signature on September 3, 1976, and entered into force July 16, 1979, [1979]
31 US.T. 1, TIAS. 9805. .

*Agreement Governing the Activities of States on the Moon and Other Celestial
Bodies, UN, GAOR, 34th Sess., Supp. H. Ne. 20 (Doc. A/34/20).

*See supra note 1.

*14 CFR. § 1214.1 (1984).
#14 CFR. § 1214.17 (1984).
14 CF.R. § 1214.7 (1984).
42 US.C. § 2458(b) (1882).

42 US.LC. § 2457(k) (1982); Pub. L. No. 97-446, § 118 (duty free entry of items
returned from space). See 14 C.FR. 1214.1502 (1984).

314 CFR. §§ 101.21-.25 (1984).
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federal Commumcatlons Commission (FCC) controls the allocation of space
frequencies and regulates the assignment and allocation of the geostationary
orbit. The Department of State, through its Munitions Control Board, has as-
serted jurisdiction over commercial space launches, deeming them 1o be an
“export.”*® In addition, Title 18 of the U.S. Code has been amended to extend
the extraterritorial jurisdiction of federal criminal laws to space vehicles in
outer space.

In response to the launching of Sputnik, Congress enacted the NASAct
which granted to NASA hroad authority to enter into those transactions which
were deemed necessary for the implementation of the policies voiced in that
Act. The relevant provision has been interpreted by a Court of Appeals case®
in which the Court said that, in response to the launch of the Soviet Sputnik,
Congress did in fact give NASA broad authority.?®

In recent years, NASA has used this authority in confronting and resolving
the problems associated with the development of a reusable launch capability
and space commercialization.

NASA’s Legal Work

NASA has a legal staff of approximately eighty lawyers, 22,000 civil ser-
vants, hundreds of thousands of acres of real estate at ten locations across the
United States and spends approximately eighty-five percent of its budget of
over seven billion dollars for the procurement of goods and services from the
private sector.

NASA is a mission agency whose business is research and development in
aeronautics and space, and since the mid-sixties has also been providing launch
services for satellite communications organizations, private corporations, inter-
national organizations and foreign governments. Therefore, in our NASA prac-
tice of law, we are not unlike an in-house corporate counsel whose cm'poratlon
is in s specialized field of endeavor.

As corporate counsel for a drug company, one worries about personnel
problems, real estate problems, labor relation problems, tort liability problems,
contract matters, litigation and in particular, the food and drug laws that are
of special interest to the company. NASA lawyers do much the same with their
special interest being in international and municipal laws that affect the NASA
space mission. For example, NASA has worked very closely with the insurance
community both in this country and abroad in negotiating the first Space
Shuttle liability policy.* which incidentally contained some new space law as-

14 CFR. § 121.19 (1984).

71858, American Federation of Government Employees v. Webb, 580 F.2d 496, 501
(1978). '

2842 US.C. 2473(c){5) (1982).

22The first Space Shuttier liability policy was negotiated with Lloyds of London to
cover Satellite Business Systems, a partnership then composed of COMSAT, IBM and
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pects. First, it was necessary to determine the nature of the legal obligations of
the insurer to the insured. In most insurance policies it is provided that the
insured will be paid that amount which the insurer is legally obligated to
pay.*® But the applicable Liability Convention does not provide for binding
awards but rather provides for a recommendatory award. Thus, it was neces-
gary to resolve the question of whether if the award is recommendatory, as
provided under the Liability Convention, the insurer is in fact legally obligated
to compensate the insured.” In addition, since the insurance provided under
the Space Shuttle liahility policy was intended to protect U. S. citizens and
given the government’s role in the Space Shuttle program, it is necessary to
determine the potential restrictions placed on a citizen’s recovery under the
Federal Tort Claims Act. To that end, a provision was inserted in the Space
Shuttle liability policy which prevents insurance companies from asserting the
defense of sovereign immunity without the express authority of the Depart-
ment of Justice.®

As a further example of the NASA practice of space law, NASA lawyers
have, since the establishment of the U.N. Committee on the Peaceful Uses of
Outer Space, played a significant role in the debate and negotiations that have
taken place in the Committee. NASA legal counsel have, since the establish-
ment of the Committee in 1957, served as members of the U.8. delegation and
have served as heads of the delegation on several occasions.

“Trend Toward Privitization

In terms of the future prospects of commercializing the space shuttle
transportation system, it should be noted that NASA’s history contains several -
examples of where, after completing research and development of a given tech-
nology, it has spun off the technology to another agency to operate. For in-
stance, NASA developed remote sensing satellites and in 1983 turned over con-
trol to NOAA. Additionally, there is presently legislation to spin it off from
NOAA. to the private sector.”® NASA has also been in the process of trying to
commercialize the current government launch technology and Congress has
now enacted legislation on it.3* If history is a guide to the future, some say the

the Aetna Insuranee Company. Editor’s note: a copy of the poliey was not available.

%8ee, e.g., Aerospace and Comprehensive General Liability Insurance Policy,
Lid., between Satellite Business Systems and J.H, Minet & Co., underwriters (Novem-
ber 19, 1979).

% jability Convention of 1973, supra note 8, art. 19, para. 2.

#“Tnsurers shall not assert a defense of sovereign immunity without the prior con-
sent of the United States.”

%Land Remote Sensing Commercialization Act of 1984, Pub. L. No. 98-365, 93
Stat. 451 (1984).

“Commercial Space Launch Act of 1984, Pub. L. No. 98-575, 88 Stat. 3054 (1984).
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chances are that if the shuttle can be a profitable operation, private industry
- will take over its operation.

Occasionally, interesting questions may arise which involve some aspect of
space law. When Skylab was coming down, for example, some public spirited
citizen filed suit in a district court in Cleveland, Ohio, to enjoin the return of
Skylab,* thus apparently trying to change the law of physics as well as the
common law and statute law as we know if.

And, the more amusing instance relates to a reporter who not long ago
raised the hypothetical question of whether NASA could quarantine ET, and
_ the answer was where did ET land? If he had landed at a NASA facility, there
would have been quarantine regulations going back to Apolle days to apply,
but if he landed some place out in the country, NASA would have no authority
to quarantine ET. Next, the reporter thought of the Agriculture Department,
the Public Health Service and the immigration authorities because they ap-
peared to have all sorts of authority. So he inquired at the Agriculture Depart-
ment, but was told that unless it was an animal, vegetable or mineral, they had
no jurisdiction. If it had any intellect at all, they had nothing to do with it. He
then talked to the Public Health Service and found out that they had quaran-
tine authority, but only if ET had a specific disease that was listed in the Pres-
idential executive order.*® Regarding any other disease which was not on that
executive order, they had no jurisdiction. As a last resort, the reporter called
the Immigration Service but allegedly they would not talk to him.

Conclusion

As commercial space activities increase, corporate and private counsel will
find themselves in the active practice of what is to be a very substantial body
of space law and participating in meetings and symposia on international space
law. The public has also become aware that there is something called space law
largely as a result of the re-entry over Canada of the Soviet Cosmos 952 and
the later re-entry of the U.S. Skylab. But as space activities become more com-
mercialized it will be necessary for private enterprise to feed into government
more information about their activities to assure that international treaties are
not developed that will in any way interfere with the development of a strong,
viable and profitable commercial space business.

The time has not yet arrived, however, where lawyers will make money out
of the full-time practice of space law, but a knowledge of it today is essential if
one represents an insurance broker or an underwriter insuring communication
satellite companies or a communication company either in the negotiation of a
launch services agreement, or in a proceeding for the allocation of frequencies
or of an orbital slot. Such knowledge is also indispensible for those who re-
present companies that are expecting to enter the commercial space launch

$5Herrick v. NASA, slip op. no. C-79-1017 (N.D. Ohio May 18, 1979).

*Exec. Order No. 12,452, 48 Fed. Reg. 56,927 (1933).
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INTELLECTUAL PROPERTY AND SPACE ACTIVITIESt

Barbara Luxenberg*
and
Gerald J. Mossinghoff**

As space activities enter their second quarter century, private sector activ-
ity will increase dramatically, Space communications, which has been a viable
industry since the 1960’s, will continue to grow and diversify. The space shut-
tle has demonstrated that space manufacturing has a bright future and holds
the potential of a multi-billion dollar industry within the next two decades.
Use of data remotely sensed from the Earth holds commercial promise for the
coming decade. Other potential industries include space launch services and
orbital services. The advent of the space station, with the increased orbital
time it will provide for all space activities, will herald a blossoming of commer-
cial space activities.

Although many issues remain to be resolved for the commercial potential
of space to be achieved, protection of data and products and ideas and inven-
tions will be crucial to industry. The law affecting space activities has evolved
over the past two and a half decades primarily in response to governmental
activities. With the shift toward private entrepreneurial space ventures fore-
seen for the next few decades, industry will be looking for, and the law will
evolve toward, means to protect private creative endeavors in space.

Private entities investing in commercial space ventures will spend large
amounts of money over long periods of time before a return on investment can
be expected. Those entities will require assurance that they can protect the
ideas and inventions (the intellectual property) resulting from their space sta-
tion activities. Without strong protection for patents, trade secrets, and propri-
etary data and know-how, companies will not have the incentive to invest in
developing the commercial potential of a space station.

' Many nations have systems for protecting intellectual property on Earth.
Protection of intellectual property in space will undoubtedly be based in part
on the existing international space agreements and in part on extension of na-
tional law, practice and regulation. In addition, developing case law nationally
and perhaps internationally will set precedents for resolution of intellectual

+The opinions and conclusions expressed in this article are those of the atthors
and do not necessarily represent the views of the Department of Commerece or the
Pharmaceutical Manufacturers Association.

*Barbara Luxzenberg is Special Assistant to the Assistant Secretary and Commis-
sioner of Patents and Trademarks, U.S. Department of Commerce.

#*(erald J. Mossinghoff is the President of the Pharmaceutical Manufacturers As-
sociation and the former Assistant Secretary and Commissioner of Patents and Trade-
marks, U.8. Department of Commerce, :
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property issues in space.

Concern over protecting intellectual property in space is not new at either
the national or international level. But those concerns have been more theoret-
ical then real, at least until recently. Now, increased capabilities to use space in
a variety of ways have brought such issues to the forefront of attention. To
highlight examples of consideration of intellectual property protection in both
the international and national arenas, this paper outlines international interest
in selected copyright issues in space communication and remote sensing, sets
forth the U.S. national policy on space commercialization, and briefly summa-
rizes U.S. national involvement in intellectual property protection issues.

International Lew Of Outer Space

The substantive law of outer space consists of the United Nations’ trea-
ties: the Outer Space Treaty,® the Astronaut Rescue Agreement,? the Liability
Convention,® the Registration Convention,* and the Moon Treaty.® These trea-
ties form the largest and most important body of international space law. Al-
though they primarily address the space activities of sovereign states, they also
contemplate non-governmental entities engaging in space activities. Thus, the
existing law of outer space lays some resirictions and obligations on private
endeavors in space. Article I of the 1967 Outer Space Treaty provides that, just
as with governmental activities, private space activities are to be for peaceful
purposes and carried out for the benefit of all countries. Further, private space
activities under Article VI of the Treaty must be under the authorization and
continuing supervision of the launching state, with that state bearing interna-
tional responsibility for its activities, both private and governmental.

Existing international space law does not address protection of private

'Treaty on Principles Governing the Activities of States in the Exploration and Use
of Outer Space, Including the Moon and Qther Celestial Bodies, commonly referred to
a3 the Outer Space Treaty, opened for signature, Jan. 27, 1967, and entered into force
Oct. 10, 1967.

*Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return
of Objects Launched into Quter Space, apened for signature April 22, 1968, and en-
tered into force Dec. 3, 1968.

*Convention on International Liability for Damage Caused by Space Objects,
opened for signature March 29, 1972, and entered into force Oct. 9, 1973.

) ‘Convention on thé Registration of Objects Launched Into Outer Space, opened for
signature Jan. 14, 1975, and entered into force Sept. 15, 1976.

.“Agreement Governing the Aectivities of States on the Mcon and Other Celestial
Bodies, commonly referred to as the Moon Treaty, opened for signature Dec. 5, 1979,
and entered into force July 11, 1984. The United States is not a signatory to this treaty.
The five states which have ratified the treaty are Chile, the Philippines, Austria, the
Netherlands and Uruguay.
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sector interests in general, much less private sector rights in intellectual prop-
erty. One particular aspect of private sector rights, which has generated a great
deal of discussion at the United Nations, is the question of the meaning of
space activities carried out “for the benefit and interests of all countries” (Arti-
cle I of the Outer Space Treaty). In practice, that phrase has been interpreted
in the United States to mean that all countries should share in the benefits
from space activities, but not that any country must share its proprietary tech-
nology or its profits.® Thus, this provision of the Outer Space Treaty has been
interpreted as a philosophical guide.” Benefits of space aectivity do reach na-
tions and people throughout the world, as the commercial use of satellites for
worldwide instantaneous communication clearly demonstrates, even though
profits may go to a particular corporation or organization which owns the
satellite,

The Moon Treaty, which was entered into force this past July, though it
- has yet to be ratified by a major space power, may raise the theoretical ques-
tion of whether the “common heritage of mankind” concept embodied in that
treaty would extend to proprietary technology. In the authors’ view it clearly
would not. In any event, the United States does not adhere to the Moon
Treaty nor to the idea that “common heritage” means common ownership of
space resources and majority control over their disposition.® Without a reason-
able opportunity to receive a return on investment, private industry would be
unlikely to devote the resources to develop commercial space activities.?

‘Copyrights and Space Communication

As technology for satellite transmission and reception has progressed, the
question of the protection of property rights in space transmission has become
increasingly important. Protecting copyrighted works transmitted by satellite
from unauthorized interception and use has been an international concern
since the 1960’s. International communications law, as embodied in the Inter-
pational Telecommunication Convention and the Radio Regulations of the In-
ternational Telecommunication Union (ITU), does not appear to provide suffi-
cient protection for copyrighted material transmitted by satellite.!* Though

®Pikus, Law and Security in Outer Space: Private Sector Interests, 11 J. Spack L.
112-13 (1983).

"Trimble; The International Law of Outer Space and its Effect on Commercial
Space Activities, 11 PerrERDINE L. REvV. 560 (1984).

#SENATE CoMMITTEE oN COMMERCE, SCIENCE AND TRANSPORTATION, POLICY AND LE-
GAL Issums INvOLVED IN THE COMMERCIALIZATION oF PrrT., S. Doc. No. 98-102, 98th Cong.,
1st Sess. 32 (1983).

*Hoover, Law and Security in Outer Space From the Viewpoint of Private Indus-
try, 11 J. Space L. 123 (1983). ’

International Telecommunications Convention {Malaga-Torremolinos 1973) (Nai-
robi 1982), as completed by the International Radio Regulations.
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Article 22 of the Convention and Article 17 of the Regulations require member
states to keep certain telecommunications secret, their relevance to intercep-
tion of satellite signals is uncertain. Further, ITU sanctions may not be strong
enough to make this an effective tool. Existing international copyright agree-
ments such as the Universal Copyright Convention (UCC), to which the United
States adheres, and the Berne Convention for the Protection of Literary and
Artistic Works were not drafted to take into account unauthorized interception
of satellite transmissions.’* The protection either treaty might provide for
broadcast material transmitted in space is unclear.

Because of the perceived deficiencies in international protection for mate-
rial transmitted in space, various United Nations’ agencies became active in
the late 1960’s in studying the copyright problems of satellite transmission.

In 1968, the United International Bureaus for Protection of Intellectual
Property (BIRPI), the predecessor to the World Intellectual Property Organi-
zation (WIPQ), convened a working group to study the problems which might
arise for copyrights and neighboring rights in radio and TV program transmis-
sions using communications satellites. The next vear, UNESCO, together with
BIRPI, started considering whether to amend existing international agree-
ments or to negotiate a completely new multilateral convention.

A Committee of Governmental Experts met three times (1971, 1972 and
1973) to find appropriate solutions to copyright issues raised through increas-
ing use of satellites for broadeast communication. WIPO and UNESCO jointly
called a Diplomatic Conference in Brussels in May 1974 to draft a new interna-
tional agreement. The resulting Convention Relating to the Distribution of
Program-Carrying Signals Transmitted by Satellite (more commonly known as
the Brussels Satellite Convention) was opened for signature on May 21, 1974.*
Fifteen states, including the United States, signed the Convention at the end
of the Conference. The Convention was entered into force on August 25, 1979,
when the required five states had ratified the Convention.

The Brussels Satellite Convention deals with the signals and not the
messages that those signals carry, i.e., the container and not the content.
States party to the Convention pledge to take “adequate measures to prevent
the distribution on or from its territory of any program-carrying signal by a
distributor for whom the signal emitted to or passing through the satellite is
not intended.” The Convention leaves it to each contracting state to determine
- what those “adecquate measures” are, That is, each state could use civil, com-
mercial or regulatory measures, at its own discretion, to implement the treaty.
Direct broadcast satellite signals are expressly excluded from the scope of the
Convention. The Convention contains special provisions for developing coun-

{Jniversal Copyright Convention (Paris 1971). Berne Convention for the Protec-
tion of Literary Works (Paris 1971).

2Convention Relating to the Distribution of Programme-Carrying Signals Trans-
mitted by Satellite, commonly known as the Brussels Satellite Convention (Brussels
1974},
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tries for educational or informational use of parts of programs, i.e., “fair use.”

As the United States considered adherence to the Brussels Satellite Con-
vention, questions arose as to whether existing U.S. law was adequate to meet
the Government’s obligations under the treaty. Recently, the U.S. Government
concluded that existing U.S. law provides a sound legal basis for implementa-
tion of the Convention. On August 16, 1984, the President transmitted the
treaty to the Senate for advice and consent to ratification. The Senate gave its
advice and consent on October 12, 1984, and the United States deposited its
instruments of ratification on December 7, 1984.1°

The emergence of direct broadcast satellite technology also raises copy-
right issues. Direct broadcast satellites (DBS) can be used to broadcast directly
into individual home receivers. In such broadecasting, the originating organiza-
tion itself makes the distribution and, thus, carries out a broadcast in the con-
ventional sense. On the Earth’s surface, then, DBS broadcasts are clearly sub-
ject to existing copyright laws. The situation becomes complex, however, when
tracing how the licensing of copyrighted material for use in different countries
via a direct broadcast satellite will work. The distinction between who is the
originator and who is conducting a simple transmission, and when a public
. performance of the protected work occurs, may blur. As direct broadcast satel-
lite technology develops, further copyright protection issues will undoubtedly
be raised. The World Intellectual Property Organization maintains an active
interest in the effects of broadcasting technology on intellectual property
rights. This March, WIPO and UNESCO will jointly sponsor a meeting on
copyright problems of direct broadecast satellites.

In the United Nations, protection of property rights in intellectual prop-
. erty is intermingled with consideration of human rights and sovereign rights.
Thus, transmission of data, whether terrestrially or by communications satel-
lite, can present thorny issues to resolve. The main bodies in the United Na-
tions which have dealt specifically with the intellectual property are UNESCQO
and WIPQO. The UN Committee on the Peaceful Uses of Outer Space
(COPUOS) has extensively considered satellite broadeasting technologies such
as DBS, but not in terms of property rights in the transmission, but rather in
terms of free flow of information versus some undefined “right” to restrict the
flow of information.

Commercialization of Remote Sensing from Space

Recent remote sensing commercialization activities in the United States
and internationally highlight unresolved intellectual property protection issues.
The French Earth Observation Satellite (SPOT), scheduled for launch in 1985,
raises a thorny copyright issue. SPOT data will be offered for sale as both
standard data and value-added products. What rights the parent company,

13To date, the following countries have ratified the Brussels Satellite Convention:
the Federal Republic of Germany, Italy, Kenya, Mexico, Moroceo, Austria, the United
States of America and Yugoslavia. Nicaragua acceded to the treaty.
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SPOT Image, may retain over remote sensing data enhanced by one of the
distribution centers and sold as a derived product, 2 map for example, remains
to be resolved.

Because copyright does not protect data but only its form of expressmn
further problems will have to be resolved to protect remote sensing data itseif.
Just where the boundaries are drawn, and what is the “protectible expression”
of remote sensing data, remain to be worked out. '

At present in the United States, unenhanced remote sensing data from
LANDSAT is sold to all customers at cost and on a nondiscriminatory basis.
The United States claims no copyright, or other proprietary interest, in its fur-
ther distribution. Under this Administration’s policy directive and newly en-
acted statute,™ however, the United States is proceeding with privatization of
the Government’s remote sensing system, LANDSAT, through the competitive
bid process. Title VI of Public Law 98-365, enacted this past summer, ad-
dresses the copyright-like rights that the private system operator will have in
the data. The operator will have the exclusive right to sell all unenhanced data
for & period not to exceed ten years from the date the data is sensed. After that
period, the data comes into the public domain. Further, the unenhanced data
may be sold by the system operator on the condition that such data will be
sold on a nondiscriminatory basis to all potential users.

The statute defines the unenhanced remote sensing data sold by the pri-
vate system operator as “unprocessed or minimally processed signals for film
products collected from civil remote sensing space systems. It further defines
minimal processing to.include “rectification of distortions, registration with re-
gpect to features of the Earth, and calibration of spectral response.” Minimal
processing expressly excludes “conclugion, manipulations, or calculations de-
rived from such sigpals or film products or combination of the signals or film
products with other data or information.” Thus, value-added data are not sub-
ject to the system operator’s exclusive rights in the unenhanced data. Clearly,
developing value-added data involves a creative process. How the expressions
of this creative process, the value-added or enhanced data, will be protected
remains to be seen. Copyright protection would appear {o apply. In practice,
the distinction between the system operator’s exclusive rights to minimally
processed data versus purchasers’ rights to enhance the data using intellectual
processes may need more precise definition. It seems likely that such distine-
tions will be made through case law as the United States gains experience w1th
private sector operation of land remote sensing systems.

U.S. National Policy on Space Commercialization

As the United Stafes moves toward commercialization of a range of space

YLand Remote Sensing Commercialization Act of 1984, Pub. L. No. 98-365, 98
Stat. 451 (July 17, 1984). See, J.V. Byrne, Administrator of the National Oceanic and
Atmospheric Administration, statement delivered at news conference, U.S. Department
of Commerce (March 8, 1983).
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activities, intellectual property protection in space is being considered at the
highest levels of government. In the State of the Union Message to the Ameri-
can people last January, President Reagan called for development of space as
the next frontier.® He labelled this as one of four great goals for the 1980’.
The President directed NASA to develop a permanently manned space station
within a decade, noting that “we will soon implement a number of executive
initiatives, develop proposals to ease regulatory constraints, and, with NASA’s
help, promote private sector investment in space.”®

Since that time, government and private industry have intensively studied
issues relating to space commercialization and potential commercial space ini-
tiatives. On July 20, 1984, the President released the National Policy on the
Commercial Use of Space.'” This policy contains economic, legal and regula-
tory, and research and development initiatives, as well as initiatives to imple-
ment the new policy. Significantly, though the policy statement is brief, one of
the specific initiatives is to provide additional protection of proprietary infor-
mation through the NASA Act.'® This initiative calls for an amendment to the
NASA Act to provide for a limited exemption from Freedom of Information
Act provisions for proprietary industry data submitted to NASA and relating
to space commercialization.

This initiative demonstrates the Administration’s sensitivity to industry’s
concerns in this key area. Lead times are very long in space programs gener-
ally, and space commercialization endeavors may not see a payback for 7 to 10
years, if then, rather than the 3 to 5 years industry usually relies on to receive
a return on investment. The details of the implementation of the National Pol-
- icy on Commercial Use of Space will be elaborated on by the Working Group
on the Commercial Use of Space. This Working Group, also established under
the new commercial space policy, reports to the Cahinet Council on Commerce
and Trade and is chaired by a representative of the Department of Commerce,
with a vice chairperson from NASA. Creation of this working group, which
gives high-level, national focus to commercial space issues, shows the serious-
ness of the Administration’s commitment to removing the barriers inhibiting
commercial activities in space.

*Message From the President of the United States Transmitiing a Report on the
State of the Union, H.R. Doc. No. 98-162, 98th Cong., 2d Sess. 5 (1984).

15President Ronald Reagan’s Radio Address to the Nation, 20 WeekLy Comp. PrEs.
Doc. 113 (Jan. 28, 1884). .

*The White House, Office of the Press Secretary, National Policy on the Commer-
cial Use of Space, Fact Sheet (July 20, 1984).

18National Aeronautics and Space Act of 1958, as amended, Pub, L. Ne. 85-568, 72
Stat, 4286,
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NASA and Protection of Intellectual Property

In resolving issues relating to protection of intellectual property in space,
the Working Group will certainly be able to benefit from the precedents al-
ready established by NASA. Some believe that an amendment to the NASA
Act to provide additional protection for proprietary information relating to
commercial space activities may not be necessary; that is, that NASA’s current
authority to protect such information has been used successfully and can meet
future requirements. Others believe that a specific amendment to the NASA
Act must be sought in order to guarantee industry the security it requires to
expend the funds necessary for development of commercial space activities. A
final decision on this has yet to be made, but when it is, it will undoubtedly
take into consideration the NASA experience.

Through the years, NASA has developed flexible intellectual property pol-
icies which have worked extremely well to protect proprietary interests and to
encourage industrial participation in commercial space activities. These NASA
policies are summarized below.?

Section 305 of the NASA Act sets forth the property rights in inventions
made under NASA contract.?® Though title to such inventions rests with the
Government, NASA has a broad waiver policy, retaining only a nonexclusive,
royalty-free license for government use and the right to “march-in” if the con-
tractor i not developing the invention. Historically, NASA has granted most
requests for waivers. '

In addition, NASA has interpreted Section 305 as applying only to con-
tracts which are for the performance of work of an inventive nature (or re-
search and development) for NASA. As a result of its interpretation of the
definition of a contract, NASA has heen flexible and innovative in dealing with
patent rights and the private sector. _

On February 18, 1983, President Reagan signed a Memorandum on Gov-
ernment Patent Policy intended to foster commercialization of new technol-
ogy.”* The 1983 policy statement directs all U.S. Government agencies, to the
extent permitted by law, to give contractors or grantees the first option to re-
tain title, i.e., commercial rights to all inventions they make under government
spongorship. The Government retains a broad royalty-free license, and statu-
tory “march-in righfs.” The President’s statement basically reaffirmed what
had been NASA’s historical practice of using its patent policies to encourage

®*For more detailed discussions on NASA regulations and practice, see Mossinghoff;
Intellectual Property Rights in Space Ventures, 10 J. Space L. 107 (1982), and G.J.
Mossinghoff, Protecting Intellectual Property in Space Activities, in ENcouRAGING
Business VenTures IN SPACE TECENOLOGIES, Appendix 5 (National Academy of Public
Administration 1983).

#National Aeronautics and Space Act of 1958, as emended, Pub. L. No. 85-568, § .-
305, 72 Stat, 426, 440.

211 Pur. ParERs 248 (1983).
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commercialization of technology developed under NASA funding. NASA is
now specifically applying the criteria for the 1283 policy, in acting on requests
for waiver of rights to inventions made in the performance of work under
NASA contract.?®

Rights to data, i.e., rights to valuable technical, commercial and financial
information, may equal patents in importance to industry in developing com-
mercial space activities. NASA has no express statutory requirements directing
its use of data produced during the performance of a contract. Use of such
data, however, must conform to Section 203(a)(3) of the NASA Act, which re-
quires that NASA “provide for the widest practicable and appropriate dissemi-
nation of information concerning its activities and the results thereof.”

Further, the provisions of the Freedom of Information Act (FOIA)* must
be considered when developing policy on distribution and use of data. The
Freedom of Information Act requires government agencies to release records
upon request unless those records fall under nine specific exemptions. Exemp-
tion (b)(4) relates to trade secrets and confidential business information. In the
last Congress, the Reagan Administration strongly supported S5.774, a Freedom
of Information Act reform bill, which would have, among other things, pro-
vided greater procedural protections for submitters of confidential information
under Exemption {b)(4). Greater procedural protections would have been pro-
vided by allowing those submitters to participate in agency decisions on
whether to release such information.®* In this Congress, the question of addi-
tional protection for confidential business information is likely to be consid-
ered again.

NASA’s policy on rights in technical data takes into account these two
. statutory provisions. For procurement contracts, NASA normally acquires the
data produced in performance of the contract with “unlimited rights;” that is, -
without restriction regarding its publication, use or disclosure. NASA’s policy
is not to acquire “protectible” data unless there is a real need for it. If acquir-
ing such data is necessary, however, NASA’s policy is to acquire it with “re-
stricted rights,” i.e., under express agreement or understanding not to use or
disclose it in any way which would compromise it as in intellectual property
right. ‘

This policy applies also to data furnished to NASA by companies compet-
ing for NASA contracts. For example, under the request for proposals for space
station definition and design, NASA will have unlimited rights to all data con-
tained in the proposals unless the offeror states specifically that such data con-
stitutes a trade secret and/or information that is commercial, or financial and
confidential, or privileged. All data to be furnished to NASA under the space
station definition and design contract, or resulting from conduct of that con-

2248 Fed. Reg. 22132-33 (19383).

28Pub. L. No, 83-554, 89 Stat. 383 (1966) ¢s amended. See Pub. L. No. 94-409, 90
Stat. 1247 (1976).

#The Freedom of Information Reform Act, 8.774, 98th Cong., 2d Sess. (1984).
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tract, will be with unlimited rights. The only exception will be for contractor
claims to copyright in scientific and technical articles based on data produced
in performance of the space station contract and published in academic, tech-
nical and professional journals. This is the standard NASA policy for copy-
rights involved in data produced under NASA contracts.*® Generally, a con-
tractor must have permission from NASA to claim a copyright in data first
produced under contract. NASA grants such permission automatically at the
time of contracting,

Two recently enacted statutes demonstrate the importance to industry
and the government of delineating who retains what rights to technical data
when competing for government contracts. These two measures, P.L.98-525
and P.L.98-557, both require the Executive Branch to define by regulations the
legitimate rights of the United States and of contractors and subcontractors in
technical data.?® Technological innovation in any field, as well as in space ac-
tivities, can best be encouraged if contractors and the Government alike have a
clear understanding of their respective rights in technical data, From indus-
try’s perspective, excessive restrictions on data could threaten product rights
in commercial markets. Thus, these two measures, which seek a balance be-
tween excessive restrictions and the Government’s legitimate interests in tech-
nical data, form part of the existing body of law affecting intellectual property.

Historically, NASA has tried not to acquire “protectible” data unless it is
essential and then only acquire it with limited rights. This has been true for
reimbursable launch services. Under reimbursable launch service agreements,
the user will retain all patent and data rights, The user only has to supply
NASA with data sufficient to verify peaceful purposes, i.e., ensure launch vehi-
cle safety, and ensure Government compliance with existing laws and Govern-
ment obligations. ' :

A number of companies are now interested in developing their own launch
vehicles, and other companies are interested in purchasing U.S, launch vehicles
to operate them commercially. In February 1984, the President named the De-
partment of Transportation as the lead agency for licensing private sector ex-
pendable launch vehicles.?” The Department of Transportation must obtain,
just ags NASA has in launching private payloads, sufficient data from the own-
ers of private launch vehicles to assure that launches will be for peaceful uses,
that launches will meet safety requirements and that U.S. Government obliga-
tions will be met and existing laws complied with. As industry explores new
areas of potential commercial application, such information may increasingly
be seen by industry as sensitive. Some observers predict that what has worked
well in the past, with NASA-required data for reimbursable launches, may not

148 OFR. §§ 18-52.227-74 (1984).

*Defense Procurement Reform Act of 1884, Pub. L. Ne. 98-525, Title XII, 98 Stat.
2492, and Small Business and Federal Procurement Competition Enhancement Act of
1934, Pub. L. No. 98-577, Titles I-IV, 98 Stat. 3066.

#"Exec. Order No. 12465, 20 WeexLY Comp. Pres. Doc. 263-64 (Feb. 24, 1984).
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work as well for industry as it moves to use commercial expendable Iaunch
vehicles and to explore possible commercial products that could be manufac-
- tured in space. This is an area that the Department of Transportation is study-
ing carefully to see how best U.S, oversight of commercial space launches may
be carried out without requiring disclosure of commercially sensitive data. To
this end, the Department of Transportation will shortly publish a Policy State-
ment and Advance Notice of Proposed Rulemaking on Licensing Procedures
for Expendable LaunchVehicles. -

Future space activities will provide greater opportunity for reimbursable
commercial use than the shuttle now does. The question of who should hold
rights in inventions made by reimbursable users on the space station, for ex-
ample, is vital to potential users. NASA’s current policy for reimbursable shut-
tle users has worked well and will probably be the basis for allocation of rights
on the space station. This policy, as set forth in the regulations on shuttle
reimbursement, is that the user should retain all patent and data rights.z®

The policy states that “NASA will not acquire rights in inventions, pat-
ents, or proprietary data privately funded by a user, or arising out of activities
for which a user has reimbursed NASA under the policies set forth herein,”
One important provision of the regulation states that for activities which may
significantly affect public health, safety or welfare, NASA may obtain assur-
ances that the results will be made available to the public. Such assurances, if
determined necessary by the NASA Administrator, will be written into the
agreement before it is entered into, not after an invention has been made.
Under NASA’s policy for reimbursable shuttle users, the only data the user is
required to furnish to NASA are those sufficient to verify peaceful purposes, to
. ensure shuttle safety, and to ensure NASA’s and the U.S, Government’s con-
tinued compliance with existing laws and Government obligations. NASA has
no plans to aéquire proprietary data from shuttle users.

The space shuttle and the Spacelab have increased the opportunity for
experimentation in space. Materials processing, particularly, holds great prom-
ise for the future. Through its ability to structure new arrangements with the
private sector, NASA has been able to form joint endeavors with industry to
expiore promising areas with an eye toward commercialization.

dJoint endeavors are usually arrangements between NASA and a private
party to undertake a project of mutual benefit without any transfer of money
or title to property. Joint endeavors can involve use of equipment, facilities,
services, personnel or information made available by one party for the use of
the other. Because such joint endeavors are not defined as “contracts” under
Section 305(a) of the NASA Act, NASA has been able to negotiate intellectual
property rights, including both patents and proprietary data rights, to en-
courage private participation in commercial activities in space. Though each
such joint endeavor has been, and will continue to be, negotiated on an indi-
vidual basis, in general the private party has been able to retain rights to in- .
ventions and proprietary data produced in carrying out its responsibilities

214 CFR. § 1214.104 (1981).
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under the agreement. NASA has contingent rights to assure access to the tech-
nology should the private participant not carry out its responsibilities under
the agreement. NASA also retains the right to a contingent royalty-free license
to practice any such inventions in the space environment only for the Govern-
ment. Also, the joint endeavor agreements generally take into consideration
public needs in health, safety and welfare.

A very successful, and the best known, joint endeavor agreement is the
1980 agreement between NASA and McDonnell Douglas on using electrophore-
sis for drug processing in space.® To promote innovation in the technology
covered by this agreement, NASA agreed not to fund or engage in another
joint endeavor on this specific materials processing technology. NASA may,
however, continue to work in related areas and may sell flight time on the
shuttle, on a fully reimbursable basis, to other organizations involved in other
space processing endeavors.

McDonnell Douglas believes that such process exclusivity is essential to its
obtaining a return on iis investment. By the early to mid-1990s, McDonnell
Douglas predicts, space processing will generate $1 billion in annual sales for
its initial drug product.?® The McDonnell Douglas processor has been carried
on several shuttle flights and has demonstrated the feasibility of the process.
On Mission 41D this past August, the shuttle carried the McDonnell Douglas
developmental electrophoresis machine and the company’s engineer, Charles
D. Walerk, to run the machine. The company targets 1987 for the first public
sale of the drug, a full ten years since the initiation of the project in 1977.
- McDonnell Douglas expects to be processing up to ten new drugs by the late
1990s. To gain more processing time than is available during the week long
shuttle missions, McDonnell Douglas is locking at renting Leasecrafi satellites
and even development of a special factory spacecraft.

The joint endeavor agreement clearly can be a very effective tool to inter-
est the private sector in devoting the resources to develop potential commercial
processes. NASA has signed three other joint endeavor agreements covering
patent rights. These three agreements were signed with Microgravity Research
Associates for production of gallium arsenide crystals in space, with Fairchild
Industries for development of the Leasecrafi Spacecraft, -and with Spaceco,
Ltd., for a shuttle payload bay monitoring instrument. ,

NASA also has technical exchange agreements under which NASA and a
private party can exchange know-how, but only that which can be used without
restriction. Exchange of any “protectible” information would only be as pro-
vided in the agreement and all such information would be maintained in

confidence.

Agreement Between the National Aeronautics and Space Administration and Me-
Donnell Douglas Astronautics Company for a Joint Endeavor in the Area of Materials
Processing in Space, signed Jan. 25, 1980.

% Medicine Sales Forecast at $1 Billion, 120 Aviation Weex & Space TrcH, 52
(1984).
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With the prospect of an operating space station within a decade, protec-
tion of intellectual property rights will assume even greater importance as
more industries, including nonaercspace industries, take advantage of the in-
creasing opportunities for involvement in space. The American Institute of
Aeronautics and Astronautics (AIAA) recently compiled a list of over 350 com-
panies which are involved in various aspects of space commercialization.®
Some of these companies were formed specifically to explore commercial space
opportunities. Not all of them will be successful, but new ones will continue to
take the place of those that fall by the wayside. During the process, being able
to protect and commercialize new technology and data developed in space, on
the shuttle, on free-flying laboratories and on the space station, will play a
large role in fostering commercialization.

Though NASA policies, practices and procedures have been flexible and
have met industry’s need for security of proprietary interests, the space station
may raise new issues and questions to be resolved, particularly in view of the
fact that use of the station will almost certainly be international and develop-
ment of it may well be. The countries and companies involved in the space
station will require absolute protection for their proprietary interests in the
hope of recovering the large front-end costs of space commercialization.

A prime question is whether intellectual property rights based on intellec-
tual property law would remain valid in outer space which is, by definition in
the Outer Space Treaty, nonnational territory. Does U.S. patent law, or any
national patent law, have extra-territorial reach into space? Will a U.S. space
station be considered American territory? What about a U.S. space station
with privately or foreign owned plug-in manufacturing modules? Or a Euro-
pean space station used by U.S. companies? These are the kinds of issues that
will need to be addressed as space station planning progresses. In the United
States, NASA is studying the necessity for an amendment to the Space Act to
clarify and provide certainty for jurisdictional issues relating to patent protec-
tion in space. : :

Another issue concerns whether an invention made in space can be proved
to show first inventorship. The United States is one of only three countries in
‘the world (Canada and the Philippines being the other two) which uses a first-
~ to-invent system. All other countries use a first-to-file system. Thus, for U.S.
patents, an inventor must be able to prove first invention on the space station,
space shuttle or free-flying space laboratory. There is no case law on this yet. A
sign of the maturing of commercial space activities will undoubtedly be when
proving first inventorship in space becomes an issue.

It may well be that various governments with active space programs, espe-
cially those which are going to be involved in space station activities, will have
to resolve jointly the status of patent protection in space, and protection of
other intellectual property as well. As the members of the European Space
Agency meet in Rome at the end of January to discuss participation in the

#List compiled by the American Institute of Aeronautics and Astronautics, 1633
Broadway, New York, NY 10019 (April 1, 1984).
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1.S. space station, controls on the transfer of intellectual property will un-
doubtedly be on the agenda.

Industry, as well as government, will be interested in protecting proprie-
tary information and products as they become increasingly involved in com-
mercial space activities. Companies will need the incentives of strong intellec-
tual property systems to continue to invest in the developmental programs
which are the initial steps into space commercialization. Concern with
strengthening intellectual property protection is international, Resolving the
many unanswered questions and issues will undoubtedly require international
involvement.

NASA has developed quite successful regulations, procedures and policies
to handle intellectual property during the first quarter-century of the space
age. It is likely that NASA’s experience and practice will serve as a basis, or at
least a starting point, for resolution of these issues as space commercialization
activities continue to increase.



CUSTOM AS A SOURCE OF INTERNATIONAL LAW OF OUTER
SPACE

Viadien S. Vereshchetin®.
: and
" Gennady M. Danilenko**

One of the principal features of the process by which the international law
of outer space is formulated is that, in contrast to the formation of the tradi-
tional parts of the law of nations, the creation of this new branch of interna-
tional law, which regulates the relations of states in the éxploration and use of
outer space, even at the early stages was dominated by the making of treaty
law. The advent and rapid development of human activities in the exploration
and use of outer space more than a quarter of a century ago has led to the
prompt conclusion of a number of important multilateral treaties in this field.
The foundation of the international legal order in outer space was established
by the 1967 Treaty on Principles Governing the Activities of States in the Ex-
ploration and Use of Quter Space, Including the Moon and Other Celestial
Bodies' which laid down the general principles and rules of the law of outer

“space.The predominance of treaty over custom in the formation of interna-
tional space law is the result of the operation of at least three factors which
have exerted a particular influence on the norm-creating process in this new
field of state activity.

The first factor is the number of states participating in the exploration
and use of outer space and in the norm-creating processes that produce legal
norms for the regulation of the activities of states in this field, Until recenily,
only a small number of states have participated in either space activities or the
relevant lawmaking activities. Participating states were able to reach a consen-
sus on a number of problems within a very short period of time, and this has
led to the conclusion of universal legal documents establishing the existing sys-
tem of the treaty principles and rules of space law. However, the number of
states participating in space activities in one form or another is growing. The
expansion of space activity and the development of new uses of space technol-
ogy increasingly affect the legal rights and interests of almost all members of
the international community. Thus, the awareness of the importance of space-

*Professor of Law, Deputy Director, Institute of State and Law, U.S.8.R. Academy
of Sciences.

**Research fellow at the Institute of State and Law, U.S.8.R. Academy of Sciences,
D.Sec. (Law).

The Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celsstial Bodies, was signed on
January 27, 1967, and entered into force October 10, 1967 ,[1967] 18 UST. 24106, TLAS.

No. 8347, 610 UN.T.S. 205,

22



1985 CUSTOM AS A SOURCE OF INT'L SPACE LAW 23

related activities and the significance of the legal problems connected with
these activities is also growing. Consequently, these problems draw the atten-
tion of various states, including those which, as yet, do not possess any capac-
ity to engage in space activities. The active participation of an increasingly
Jarge number of states in the process of creating treaty law leads to a situation
in which the adoption of new conventional rules of universal acceptance, gov-
erning new types of activities or new problems, becomes a more difficult task.

The second factor favoring treaty as a source of international law of outer
space is the specific character of the problems which arise in the field of space-
related activities. A considerable number of these problems arise in various
Gelds of technical cooperation in the use of outer space and, as a result, require
the creation of detailed rules which could clearly spell out the rights and obli-
gations of the states concerned. It is obvious that only international ireaties
can serve as a source of the specific and detailed legal regulation of the rela-
tions of states. In this case, custom remains in the background because, as a
source of international law, it can.produce only general and broad legal
obligations,

- The third factor is a tendency to the more rapid development of legal reg-
ulation of space. activities as compared with the development of the actual
practice of states in the exploration, use and exploitation of outer space. This
tendency dominated the early stages of the formation of outer space law. Dur-
ing the formation of this branch of international law, a number of treaty rules
were being created and became legally binding before the problems governed
by these rules could be realized in space activities.

Treaty, as a source of international law, can be used as an instrument of .
anticipatory legal regulation of future types of activities or future situations
which do not exist at the moment of the conclusion of a treaty. Custom, in
contrast to treaty, cannot serve as a source of anticipatory creation of legal
rights and obligations because it is based on the practice of states. Customary
international law, as Judge V. Koretsky put it, “turns its face to the past.”
" Where the formation of the law is influenced to a considerable extent by the
tendency toward anticipatory treaty regulation, the role of custom is bound to
be reduced to a minimum, at least in the areas in which agreement on such an
anticipatory treaty regulation has been achieved.

All these factors, however, could not lead to a complete disappearance of
the role of custom as a source of the international law of outer space. First, the
importance of customary rules of general international law which establish the
basis of the international law of outer space should be mentioned. Second,
practice has shown that custom served as a source for the creation of a number
of important general rules and still serves as a form of the existence of these
rules. It should also be borne in mind that the modern practice of states in the
exploration and use of outer space continues to produce new customary rules.

Notwithstanding the peculiarities of the formation of various branches of
international law, the role of custom as a source of the creation and as a form -

21.CJ. REporTs 156 (1969).
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of the existence of legal rights and obligations of states is conditioned by the
-structure of the international community. The absence of international legisla-
tion is the reason why international law-making is a very specific process hav-
ing, among others, the following features: (1) the conventional and customary
norms can be created only by the agreement of interested states; (2) the broad
agreement leading to the creation of customary norms, which are constituted
by the constant and uniform practice of states, can be achieved before these
states reach an agreement concerning the specific normative content of rele-
vant conventional norms in the framework of the formal treaty norm-creating
procedure; (3) the legal norms laid down in a codifying act do not automati-
cally bind all the members of the international community.

It follows, therefore, that international custom will play a significant role
in the following two situations: (1) custom serves as a source of legal rights and
obligations of states in those fields of their mutual relations, in which the
treaty regulation is absent for one reason or another; (2) custom regulates the
relations of states which are non-parties to a codifying convention, the rela-
tions of states which are parties to a convention and of states Wthh are non-
parties.

The practice of international law of outer space shows that states find it
necessary to rely on rules of customary international law of outer space in both
of these situations.

Customary Rules of Modern International Law of Outer Space

In the first situation referred to above, international custom leads to the
creation of legal rights or obligations of states independently of the existence
of any treaty regulation. As a specific norm-creating procedure, international
.custom is based on the constant and uniform practice of states. The emergénce
of a constant and uniform state practice in a new field of international rela-
tions, which requires legal regulation, leads to the establishment of new rules
of customary international law if certain requirements laid down by interna-
tional law are met. These requlrements include those of generality, consistency,
uniformity and opinio juris.®

The practice of states constituting an international custom is the result of
the interaction of legal claims put forward, in one form or another, by some
states in the domain of interstate relations, and of active or passive reaction to
these claims on the part of other states whose interests are affected. The inter-
action of legal claims, which are the expression of a legal standpoint of a given
state with respect to a particular problem, and reaction to these claims, is a
specific process of “negotiations” among the states concerned. These “negotia-
tions” are conducted not in the framework of formal procedure, but by way of
actions, unilateral and/or multilateral acts and statements. This process gradu-
ally leads to the emergence of consensus among interested states as to the rec-

3See Danielenko, Customary Rule Formation Process in Contemporary Interna-
tional Law, in Sovier Y.B. Int’L L. 151-70 (1983) (in Russian, with English summary).
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ognition of a rule of conduct established by constant and uniform practice as a
rule of customary international law.

The analysis of the practice of states before the conclusion of the 1967
Outer Space Treaty shows that historically custom was the first source of the
international law of outer space. The state practice in the field of exploration
and use of outer space has led to the emergence of a number of important
principles and rules of international space law.* :

Among the fundamental principles and rules which were created by the
practice of states before the conclusion of the 1967 Cuter Space Treaty, and
which were subsequently codified by this Treaty, the most important are the
following: outer space is open and free for exploration and use by all states; the
sovereignty of states does not extend to outer space; outer space is not subject
to national appropriation; and states retain jurisdiction and control over space
objects launched into outer space.

These principles have emerged in the practice of states within a very short
period of time. The acceleration of the formation of customary principles relat-
ing to outer space was brought about not only by the fact that all actions of
gtates in the field of exploration and use of outer space were immediately
known all over the world, but also by the adoption of a number of United
Nations General Assembly resolutions. These resolutions include the General
Assembly Resolution of December 13, 1963,% which contained a Declaration of
Legal Principles Governing Activities of States in the Exploration and Use of
Outer Space.®

The passage of only a short period of time after the beginning of the ex-
ploration and use of outer space did not prevent the customary norms of the
international law of outer space from coming into existence. In contrast to cer-
" tain systems of mumicipal law, international law does not require the existence
of practice from “times immemorial” for the creation of its customary rules.
Furthermore, in modern international law the requirement of a long period of

*See M. Lacus, THE Law oF OuTeEr SPace: AN EXPERIENCE IN CONTEMPORARY Law-
Making, 136 (1972); Marcoff, Sources du droit international de [ espace, 568 RECUEL -
Des Cours 60-61 (1980). .

*Declaration of Legal Principles Governing Activities of States in the Exploration
and Use of Quter Space, submitted by Committee on Peaceful Uses of Outer Space,
Resolution 1962 (XVIII), adopted unanimously by the General Assembly on December
13, 1963 (1280th mesting), as recommended by First Committee A/5656, Draft Resolu-
tion 1,

®This does not mean, however, that the practice of inter-state relations in the field
of the exploration of outer space has led to the emergence of “insgtant” customary inter-
national law, as some authors believe. See B. Cheng, UnrreEp NaTtoNs RESOLUTIONS ON
OuTer Space: “InsTaNt” INTERNATIONAL CustoMaRY Law?, 5 Inpman J. IntTL L. 36
(1965). Customary international law can not come into being “instantly” because cus-
tom is based on constant and uniform practice. The consolidation and recognition of
general, constant and uniform state practice require the existence of a number of prece-
dents. It is obvious, that custom calls for the passage of at least a certain period of time.
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time, which was valid in the traditional law of nations, has gradually lost its
importance owing to the rapid development of interstate relations. The Inter-
national Court of Justice confirmed the generally recognized rule when it
stated that “the passage of only a short period of time is not necessarily, or of
itself, a bar to the formation of a new rule of customary international law.” 7

During the 1960’s, on the doctrinal level there were two different points of'
view as to the question concerning the role and importance of custom in the
formation of the emerging law of outer space. Reflecting the traditional ap-
proach to the problem of the sources of international law, some western writers
have expressed the view that custom would be the main source of space law. In
this connection, Myres McDougal, for example, wrote as early as 1965 that
“the implicit communications of customary behavior play a much more impor-
tant role than agreement or other deliberate formulation.””® The development
of space law has shown that, at least with respect to this branch of interna-
tional law, this statement does not correspond to reality. It should be noted,
that even Myres McDougal had to admit that in the area of law relating to
space activities, custom was not an adequate source for the legal regulation of
some specific technical problems such as in the field of telecommunications,
which called for detailed treaty regulation.®

The opposing position was that custom could not be an adequate source of
the international law of outer space. For example, P. I. Lukin has stated that
the “international law of outer space can find the reliable source of its incep-
tion and subsequent development only in international agreements.”*® This ex-
treme point of view did not reflect the practice of international law of outer
space because, among other things, it led to the unacceptable conclusion thaf,
before the 1967 Space Treaty, states had conducted space activities in a legal
vacuum, )

In the modern international law of outer space, custom serves as a source
of the creation and as a form of the existence of a number of rules governing
the relations of states in those areas in wl'.uch up to now, there was no treaty'
regulation.

The expansion of the activities of states in the exploratlon and use of
outer space, and the use of new technologies in outer space, create new situa-
tions which require legal regulation. As the result of the influence of a number
of factors, however, including the increasingly large number of states partici-
pating in the making of treaty law, the progress in the formulation of new
conventional rules of space law is not as.fast as it was before. In some areas,
the formulation of new conventional rules is not keeping pace with the require-

TLC.J. REPORTS 43 (1969).
®McDougal, THE EMERGING CustoMARY Law oF Spack, 58 Nw. UL. REv. 6256 (1965).
°Id. at 637, 640. |

1T ukin, To the Question of the Sources of Space Law, in QUESTIONS OF INTERNA-
TioNAL Law 141 (1983) (in Russian).
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ment of international practice. In these areas, custom plays an important role
and serves as a primary source for the creation of international legal rights and
obligations of states.

It should be noted that international custom, as a rule, is the result of the
agreement of states on a broad principle which only defines the general out-
lines of the proper and permissible conduct of states and other subjects of in-
ternational law in a given sphere. This explains the shortcomings of custom as
an instrument of legal regulation because, in certain instances, the application
of customary law to specific problems fails to give precise results. Nevertheless,
as international practice shows, customary law can be successfully used for
resolving controversies in the fields of international law where there is no
treaty regulation. If there is an international legal dispute, existing customary
rules can give an answer at least to the question of what direction should be
taken for resolving this dispute. ' -

Among the problems which are not governed by treaty law, the most im-
portant one is the problem relating to the delimitation of air space and outer
space. During the negotiations on the 1967 Outer Space Treaty, the participat-
ing states were unable to reach agreement on this problem. Thus, the Treaty
does not contain any rules defining the sphere of its application. Efforts to
establish special treaty regulation of the problem have been unfruitful notwith-
standing the fact that the issue of delimitation has been discussed in the
United Nations Committee on the Peaceful Uses of Outer Space since 1967, -

The practice of states in the exploration and use of outer space by means
of artificial satellites, has led to the emergence of a-customary rule of space law
to the effect that the region at and above the line determined by the lowest
perigee of satellites so far placed in orbit (approximately 100 km above sea
level) is not subject to the sovereignty of underlying states and therefore is
outer space. This rule was expressly or tacitly recognized by all, or almost all,
members of the international community. That was the reason the Soviet rep-
resentative stated, during the discussions in the Legal Subcommittee on the
United Nations Committee on the Peaceful Uses of Outer Space, that “it had
become an international legal custom to regard the boundary between air space
and outer space as passing through the altitude of minimum satellite perigee,
i.e., at approximately 100 km above sea level.”2

The problem of delimitation is closely connected with the problem of a
right of peaceful or innocent passage for spacecraft of a state through the terri-
torial air space of another state at altitudes lower than 100 km for the purposes

47 N.Doc. A/AC.105/C.2/5R.392, at 4 (April 5, 1983). See Danielenko, The bound-
ary between air space and outer space in modern internationsl low (in Russizn with
English summary), 9 J. Sovier Stats & L. 71-79 (1984). See also, inter alia, Cheng, The
Legal Regime of Airspace and Outer Space: The Boundary Problem, Functionalism
Versus Spatialism: The Major Premises, 5 Annats AR & Space L. 323-61 (1980);
Gorove, International Space Law in Perspective: Some Major Issues, Trends and Al-
ternatives, 181 RecUEIL DEs Cours 361-62 (1983); Zhukov, Delimitation of Outer
Space, in Proc. oF THE 23kD CoLLoquIUM oN THE Law of Qurer Seace 221 (1980).
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of reaching the orbit and returning from the orbit to Earth. The recognition of
the right of free passage for spacecraft through the air space of other states is
of particular importance for states having small territories because, for physi-
cal reasons, these states can only reach outer space by passing through the air
space of adjacent states. Thus, without the right of passage, these states would
be unable to enter outer space.

Some authors have expressed the view that at this stage there exists,” or
at least is emerging,'® a rule of customary law allowing free passage of space
objects through the national air space of the other states. :

The analysis of international practice shows, however, that it is hardly
possible to talk about the existence of a general customary rule governing the
relations of all states in this field notwithstanding the fact that there seems to
exist a genuine opinio juris sive necessitatis on the part of the international
community. Up to now, the practice of passage of space objects through foreign
air space did not have the required level of generality. It seems that the pas-
sage has been carried out only through the air space of some states adjacent to
the major space powers. In some cases, the practice of passage has been contin-
ued and repeated. Thus, it can probably be argued that this practice is of a
longstanding character.

During the 19605, some of the soviet space probes passed through the air
space of adjacent states for the purpose of landing in the territory of the Soviet
Unrion, The Soviet probe Zond-6, for example, descended to Earth from the
southern part of the hemisphere and, as it was reported in the Soviet press,
had landed in the territory of the U.S.S.R. at a point which was “9,000 km
distant from the area of the southern part of the Indian Ocean where the sta-
tion plunged into the atmosphere.”* 1t is obvious that, while engaged in land-
ing in the territory of the launching state, a space object of this type requires
passage through the air space above the territory of the adjacent and, perhaps,
not far distant states at the altitudes below the established boundary between
air space and outer space. With regard to the United States, at least one clear
" precedent-was established during the landing of the shuttle orbiter Challenger
-on October 13, 1984, The shuttle Challenger flew directly over Canada through
its territorial air space and crossed the U.S. border at the height of 222,000
feet, i.e., 6,767 kilometers.t® :

"~ The existence of such practice is bound to have legal consequences for the
relations of the states concerned. In this connection, it should be emphasized

28ee, V. Borbunov, Space Shuttle Flights and Correlation of Legal Regimes of
Air 8pace and Outer Space, in Proc. oF THE 25TH CorLoQuiuM oN THE Law oF QUTER

-Space 212 (1982).

135¢e REPORT OF THE 59TH CONFERENCE OF THE INTERNATIONAL LAW ASSOCIATION
183 (Belgrade, 1980) (remarks by Mr. Chowdrury).

Mlzvestia, April 11, 1968,

158ge 122 Aviarion WEEK & Space TecH, 24 (1984).
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that the passage of space objects through the area which, according to the gen-
erally recognized rule, is under the sovereignty of underlying states, can and
does affect the legal rights and interests of these states. At the same time, the
states concerned did not protest against the passage of space objects through
their national air space. According to international law currently in force, the
absence of protests on the part of states whose interests are affected, amounts
to acquiescence in the practice relating to the passage of space objects. In other
words, the failure to protest creates a presumption of a tacit recognition of the
right of passage for space objects.'®

Although the existing practice concerning the passage of space objects
through foreign air space is not yet able to create a general rule of customary
international law, because of its local nature, it is quite possible that this prac-
tice has given rise to a local or particular custom governing the relations of
neighboring states.”” In the course of time, and with the development and con-
solidation of general, constant and uniform state practice in the field of pas-
sage of space objects, this local custom may be gradually transformed into a
general rule of customary law that is binding upen all states.

At this stage of the development of the international law of outer space,
there are other Tules of customary law relating to space activities. It is gener-
ally recognized, for instance, that the wide-spread and longstanding practice of
the remote sensing of the earth and of its natural resources, has given rise to a
rule of customary law according to which there is a right to carry out remote
‘sensing programs without the prior consent of the sensed states.'®

The problem of the legal regulation of space activities connected with the
exploration of the natural resources of Earth by means of remote sensing has
. been discussed in the U.N. Committee on the Peaceful Uses of Outer Space for
a long period of time. Initially, some of the developing statés expressed the
view that remote sensing, without the prior consent of the sensed state should
be prohibited.!* However, at this stage of the negotiations on the principles
governing remote sensing, there is a consensus among states with respect to the
recognition of a right of all states to freely conduct remote sensing programs in
outer space. Thus, the major issue in this field has shifted from the existence
of the right to carry out remote sensing without the consent of the sensed

1*For this reason we cannot agree with a different view expressed by W. Schwenk.
See Schwenk, Der Durchflug von Weltraumrecht durch den nationalen Luftraum, 31
ZEirscHRIFT Fur Lurr-Unop WELTRAUMRECET 8 (1982).

1Se¢e E. MaLEnovsky, To the Problem of the Right of the Passage Through thé
Airspace of Other States During the Post-Take-Off and Return Phases of Space
Flights, in Proc. oF THE 25TH CorroquiuM ON THE LAw or QuteEr SPacE 134 (1982).

189¢0¢ Haraszti, Outer Space and Sovereignty, in INTERNATIONALE FESTSCHRIFT FUR
St. VEROsTA 143 (1980); C. CHrIsTOL, THE MODERN INTERNATIONAL LAW OF QUTER SPACE

757 (1982).

138ee, for example, the proposal for the regulation of remote sensing put forward by
Argentina and Brazil. UN.Doc A/C.1/1047 (October 15, 1974).
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stated, to the problems relating to the dissemination of data and information
acquired by remote sensing.

With respect to these problems, there is great dissention among various
groups of states. The practice in this field also shows a lack of consistency and
uniformity. Some western states, championing the free dissemination of data,
have sought to establish a general customary rule allowing the unlimited free-
dom of dissemination of data obtained by remote sensing. Such unlimited dis-
semination and analyzed information based on those data, including data con-
cerning natural resources of foreign states, have met with the considerable
opposition of a large number of other states. These states represent the view
that data above a certain threshold of resolution should not be disseminated
without the consent of the sensed state. The opposition was expressed not only
in the official statements of various states which objected to the dissemination
of data acquired within their territory without their prior consent, but also in
the treaty practice. A very important precedent in this field was established by
a group of socialist states which concluded the Convention on the Transfer and
Use of Data of the Remote Sensing of the Earth from Outer Space.*® The Con-
vention restricts the dissemination of the acquired data with a spacial resolu-
tion finer than 50 meters.

In regard to the question of the right to carry out the remote sensing, it
should be noted that the remote sensing has been conducted by states possess-
ing space capabilities for a long period of time, yet the states conducting re-
mote sensing programs sought no permission. This practice has not encoun-
tered protests from the states whose interests were affected, notwithstanding
the fact that in the early stages of the discussions on this problem, in the U.N.
Committee on the Peaceful Uses of Outer Space, there were differences in
opinions among various states.

The existence of general consent to current practice, and to the underlying
claim on the part of the space powers to the right to engage in remote sensing
activities in outer space without the consent of the sensed state, is not only the
result of the active sensing practices of the space powers and the passive atti-
tudes of the sensed states which have acquiesced in the legal standpoint
claimed by space powers. A growing number of states lacking space capabili-
ties, actively participate in various forms of international cooperation in the
field of remote sensing. Further, these states actively establish, operate or plan
to construct groundbased receiving stations, and acquire and use the data ob-
tained by the existing remote sensing programs for their economic develop-
ment. An active practice of this type is strong evidence of recognition on the
part of the community of states of the legality of the remote sensing of foreign
territory without the prior consent of the sensed state.

Custom as a source of international law, leads to the recognition of the
legality of the existing practice if there is general consent, expressed in one
form or another, to the observable rule of conduet on the part of the members
of the international community. In this respect, the operation of custom in the

2U.N.Doc. A/33/162 (June 29, 1978).
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field of remote sensing is not an exception. In this connection, an American
commentator has observed that “when the National Aeronautics and Space
Administration sent the first ERTS (remote sensing satellite) up into outer
space it also sent it into a relative legal vacuum as an instrument which may,
orbit after orbit, carve out for itself the necessary norm permitting it to do
legally what it was sent out to do in the first place.”® :

The Relationship Between Treaty and Custom in the Modern International
Law of Outer Space

Custom as a source of international law is of great importance even in the
areas of law where there is a multilateral convention, In this situation, custom
operates alongside of the convention and may extend the sphere of the validity
of certain general rules contained in the convention. This is of great signifi-
cance for various branches of international law, including the international law
of outer space, where existing multilateral conventions do not formally bind all
members of the international community. Thus, the effectiveness of fundamen-
tal legal rules in this field depends on the relationship between treaty and cus-
tom aimed at extending the scope of application of application of general inter-
national norms of conduct relating to space activities.

It is generally recognized that treaty and custom interrelate on the follow-
ing two main levels:

(1) A treaty may incorporate and confirm the existing customary law. The
treaty rules reflecting existing customary law are legally binding on all states
independently of their participation in the treaty containing these rules. The
International Law Commission has stated in this respect that “a principle or
rule of customary international law may be embodied in a bipartite or multi-
partite agreement so as to have, within the stated limits, conventional force for
the states parties to the the agreement so long as the agreement is in force; yet
it would continue to be binding as a principle or rule of customary interna-
tional law for other states.’”*

(2} A treaty may also contain new rules which regulate new problems or
change the existing norms. New rules of conduct contained in a treaty can be-
come rules of customary law binding on all states, if there is a general, constant
and uniform state practice accepted as law. The possibility of the extention of
the scope of application of treaty rules via custom is recognized by the Vienna
Convention on the Law of Treaties.?® According to Article 38 of the Conven-
tion, a rule set forth in a treaty could become “binding upon a thlrd state as a
customary rule of law, recognized as such.”

The two main levels of the relationship between treaty and custom are of

1Z7.J. Slouka, International Law-making: A View from Technology, in Law-Max-
ING IN Tae Grosar CoMMuNITY 164 (N.G. Onuf ed. 1982).

22Y B. InT'L L. Comm’n 368 (1950).
#J N, Doc. A/Conr. 39/27 Rev.1 (1970).
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particular importance for the universal validity of a number of fundamental
principles and rules of space law embodied in the 1967 Quter Space Treaty. At
present, the 1967 Treaty formally binds a little more than 80 states. The analy-
sis of the practice of states, however, shows that there is ground for the as-
sumption that, notwithstanding the fact that there is no universal formal rec-
ognition of the Treaty, all the members of the international community are
bound by the fundamental principles and rules contained in it because these
principles and rules have acquired the status of general customary law. It fol-
lows that, independent of the formal participation in the 1967 Outer Space
Treaty, all states should observe the obligations arising from its provisions be-
cause these provisions are binding as rules of customary law.

A lucid illustration of the importance of the relationship between freaty
and custom is the legal situation created by the claims of the equatorial states
to segments of the geostationary orbit.

Some of the equatorial states which are not parties to the 1967 Outer
Space Treaty, claimed that they are not bound by the principles embodied in
the Treaty. In particular, these states claimed that they are not bound by the
principles relating to the freedom of exploration and non-appropriation of
outer space contained in Articles 1 and 2 of the Outer Space Treaty indepen-
dent of a formally agreed to and accepted international agreement.*

The overwhelming majority of states have rejected the arguements of the
equatorial states on the ground that the provisions of the Quter Space Treaty
reflected the existing general customary law which binds all states indepen-
dently of the Treaty. Thus, in the course of the discussion in the Legal Sub-
committee of the U.N. Committee on the Peaceful Uses of Outer Space, the
representative of Czechoslovakia stated that the provisions of the 1967 Treaty
relating to free and equal exploration of outer space “reflected the fundamen-
tal principle of space law, which had been declared prior to the elaboration of
the Treaty and had become a customary rule in the practice of states.”® The
representative of Italy pointed out that customary international space law al-
lowing for free and equal use of, and free access to, outer space existed before
the conclusion of the 1967 Treaty and was codified in it. In this connection, he
stated that the “principles emhbodied in the 1967 Treaty could not be regarded
as binding only upon states which had ratified that Treaty.”* The representa-
tive of Japan expressed the opinion that the principle contained in Article 1 of
the 1967 Outer Space Treaty, namely that outer space was free for exploration
and use by all states, “had already been established in general international
law.”?* The representative of the Soviet Union stated that the principles of

24Qge, for example, the statement by the representative of Colombia in the U.N.
Committee on the Peaceful Uses of Outer Space. UN. Doc. A/AC.105/PV.173, at 56 et
seq. {1977).

Y NDoc. A/AC.105 C.2/SR.297, at 4 (1978).,
*]4. at 8.
2 N.Doc. A/AC.105/C.2/SR.356, at 3 (1981).
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freedom of scientific investigation in outer space and of non-appropriation of
outer space, embodied in the 1967 Outer Space Treaty, “had now acquired the
status of norms of customary international law and were binding even upon
states which had not yet signed the Treaty.”**

It should be noted that the doctrine of international law is unanimous on
the question of the universally binding character of the fundamental principles
laid down by the 1967 Outer Space Treaty. This point of view is generally
recognized by the Soviet and western writers and, what is of particular impoz-
tance in this case, by the writers from the developing countries. An important
point made in the legal literature in this connection is that “the fundamental
principles of international space law, confirmed and declared by the Outer
Space Treaty, have been formulated and recognized and accepted by express
consent or acguiescence by virtually all countries, developed as well as
developing.”*®

The International Law Association has taken a similar view with respect
to the principle of the freedom of outer space. The resolutions adopted at the
59rd and 58th Annual Conferences declared that “the freedom of outer space
for exploration and use is a principle of general international law and thus a
principle valid independent of any treaty.”*

It is generally recognized that in some instances a convention may exert an
influence on the general practice of states and the development of customary
international law even if that convention is not yet in force. It is also recog-
nized that a particular provision in a convention in force may possess certain
precedential value even if this convention has received few ratifications. In this
‘connection it is interesting to inquire into the question of whether the rules
contained in the 1979 Agreement Governing the Activities of States on the
Moon and Other Celesital Bodies®* have altered the state of general customary
international law. Of particular interest in this respect, is the provision of Arti-
cle 11 of the Agreement which stipulates that “the Moon and its natural re-
sources are the common heritage of mankind.”

It has been contended that the principle of the common heritage of man-
kind is an existing or, at least, an emerging rule of customary international law

Doc.0 A/AC.105/C.2/SR.373, at 6 (1982). See also the statement by R.B. Owen,
Legal Adviser, Department of State, to the U.S. Senate. Mr. Owen stated that certain
prineiples laid down in the 1967 Outer Space Treaty, e.g., that outer space and celestial
bodies are not subject to material appropriation, are now accepted as “customary inter-
national law.” The Moon Treaty: Hearings before the Subcommittee on Science, Tech-
nology and Space, of the Senate Committee on Commerce, Science and Transporta-
tion, 96th Cong., 2d Sess. 21-22 (1980).

2R.8. Jakhu, Developing Countries and the Fundamental Principles of Interna-
tional Space Law, in NEw DIRECTIONS IN INTERNATIONAL Law 362 (1982).

%REPORT OF THE 58TH CONFERENCE OF THE INTERNATIONAL LAw AssoctaTion 2 (Ma-
nila 1978).

SN Doc. A/Res.34/68 (1979) (entered into force on July 11, 1984).
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of outer space.®* It seems, however, hardly possible to accept such a contention
for the following reasons. First, one should take into account that, in its ab-
stract formulation, the principle of the common heritage of mankind does not
create any new legal obligations. Hence; in discussing the problem of whether
this prineciple has emerged as a new rule of customary law creating new obliga-
tions for the states concerned, one should turn to the specific aspects of the
principle constituting that new right or obligations of states. Because the prin-
ciple of the common heritage of mankind applies to the exploitation of the
natural resources of the Moon, the specific aspects of this principle find their
expression in the relevant provisions of the 1979 Moon Agreement and, in par-
ticular, in the detailed provisions of Article 11. Paragraph 5 of this Article pro-
vides that “states parties to this Agreement hereby undertake to establish an
international regime, including appropriate procedures, to govern the exploita-
tion of the natural resources of the Moon as such exploitation is about to be-
come feasible.”

_ The meaning, if any, of the principle of the common heritage of mankind
can be interpreted in different ways. But, it is quite clear that the future re-
gime of the exploitation of the natural resources of the Moon is of considerable
importance for the realization of the objectives of this prineiple.

The detailed provisions of Article 11 of the 1979 Moon Agreement are the
result of the tendency toward the anticipatory regulation of a situation which
does not exist at this time but is possible in the future. Because there is no
dctual state practice indicating that these provisions have been applied and
accepted in the relations of the members of the international community, one
can hardly maintain that the principle of the common heritage of mankind, as
embodied in the 1979 Agreement, has passed or is passing into the general
customary law of outer space. In any event, one thing that can be said with
certainty is that custom, as a source of international law, cannot create legal
obligations concerning the future exploitation of the natural resources of the
Moon before such exploitation becomes feasible and the relations of states
with respect to this problem acquire the necessary level of consistency and uni-
formity. A treaty, as an instrument of legal regulation, can create rules aimed
at regulating future problems, but the actual influence of such a treaty on the
future general practice and the development of customary law can only be as-
certained when the expected problems become the real and practical issues of
interstate relations.

Conelusion
The practice of the international law of outer space shows that custom, as

a source of legal rights and obligations of states, can be established within s
short period of time even before the states concerned reach an agreement on

*R.V. Dekanozov, Forming of the Principle “Common Heritage of Mankind” and
The Rules of Customary International Law of Outer Space, in Proc. oF THE 2514 CoL-
LOQUIUM ON THE Law oF QuTER Spack 219 (1982).
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the provisions of a treaty aimed at governing their relations in a given area.
After the conclusion of a treaty, custom regulates the relations of states which
do not participate in the treaty and the mutual relations of both states who are
parties to the treaty and states which are not. In both situations, custom plays
an important role in the maintenance of the international legal order in outer

space.



EVENTS OF INTEREST
A. Past Events
{a) Reports

1. Thirteenth Annual Friedmann Conference on the Global Telecommunica-
tions Revolution, Columbia University School of Law, March 29, 1985

This annual conference, hosted by the Columbia Society of International
Law, was held once again in commemoration of the late Wolfgang Friedmann,
eminent Columbia law professor and outstanding international legal scholar,
As the organizer of this year's conference, this writer had the honor to open the
meeting and introduce Professor Richard N. Gardner of Columbia Law School
who, in turn, presented Leonard Marks, chairman of the Foreign Policy Asso-
ciation and former director of the United States Information Agency. Mr.
Murks set the tone by providing a perspective for the issues to be discussed.
Referring to the role of communications in economic development, the right to
communicate and the disparity in abilities to communicate across the world, he
illuminated the gravity of these issues in the world today.

- The first panel addressed the problems facing the 1985 WARC, the issue
of access to orbital slots. Professor Stephen Gorove, the founder and editor of
the Journal of Space Low, acting as moderator of the panel, introduced the
topic by giving an overview of the development of “equitable access” and high-
‘lighting some of the relevant issues and alternatives. Nandasiri Jasentulivana,
deputy chief of the U.N. Outer Space Affairs Division and native of Sri Lanka,
- discussed the desires of developing countries for guaranteed access and better
planning, possibly a priori planning. Janice Obuchowski, legal assistant to the
chairman of the FCC, explained the United States position which, while guar-
anteeing access to satellite communications, would allow for the flexibility
needed to accomodate American objectives. The need for regulation was also
acknowledged. Taking a realist’s perspective, Christopher Vizas, Executive
Vice President of ORION Telecommunication, Ltd., noted the widespread
world support for a stricter planning system. He hoped that specifications
would be rational and would allow for flexible coordination, but questioned
whether the United States would formally accept a rigid plan. He noted that
even if the United States did accept such a plan, it would never work. .

The second panel, entitled “Obstacles to Direct Broadcasting Satellites,”
explored copyright and program content concerns relating to DBS. Gary Ep-
stein of Latham, Watkins and Hills discussed practical difficulties facing
American companies, Henry Geller, director of the Washington Center for
Public Policy, cited problems in coming to an international concensus on DBS
regulation, including the traditional and cultural values that differ radically
from country to country. An overview of attempts to come to a working inter-
national agreement was given by Viadimir Kopal, chief of the United Nations
Quter Space Affairs Division. Yuri Kolosov, from the USSR Ministry of For-

36
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eign Affairs, explained the ideological difficulties in DBS. Use of the mass me-
dia for the purpose of ideological competition is not favored by the Soviet
Union due to different conceptions in freedom of speech and the potential for
gerious conflicts between nations at governmental levels. Professor Michael
Botein, director of the Communications Media Center at New York Law
School, moderated.

The luncheon which followed the morning sessions was attended by prom-
inent panelists and guests. Professor Oscar Schachter of Columbia Law
School, introduced Richard Colino, Director General and Chief Executive Of-
ficer of INTELSAT, who gave the keynote address on current developments in
{U.8. policy affecting INTELSAT. He stressed that INTELSAT is the result of
a muitilateral commitment of the United States to establish an international
telecommunications cooperative gystem in which each member nation shares
the costs and benefits of a global satellite system.

Included in its membership are many developing countries which would
otherwise be unable to overcome the economic and technological obstacles to
maintaining a satellite system on their own. INTELSAT’s network not only
channels over two-thirds of the world’s international telephone calls but also
transmits 97% of all intercontinental television broadcasting including the
Olympics and the Academy Awards. _

Controversy has stirred since President Reagan determined last Novem-
ber that “separate” international satellites are in the 1J1.S. “national interest,”
and formally endorsed the idea of allowing privately-owned U.S. satellite com-
panies to compete with INTELSAT. In the current wave of deregulation and
in the wake of the AT&T divestiture, the administration’s policy has changed
the outlook for INTELSAT. According to Colino, at least three issues become
apparent: INTELSAT’s ability to compete, overconsumption of strategic orbi-
tal slots by private systems, and foreign policy ramifications of discontinuing

" multilateral commitments to other INTELSAT nations.

INTELSAT"s ability to compete and to continue to operate as it has in the
past is doubted by Colino. As INTELSAT is a cooperative, it is operated to
break even, not make a profit. Costs are spread throughout the membership
with a rate averaging structure. Usage rates for the system are not distance
sensitive, as are domestic and international telephone rates, but are uniform
for all transmissions. In order to compete with private American companies,
INTELSAT needs pricing flexibility which, according to Colino’s sources, are
not legally provided for in INTELSAT’s structure as the FCC claims. Further-
more, forcing INTELSAT to compete could wither away many of the marginal
programs which provide necessary and heneficial functions of little commercial
advantage. .

Secondly, according to Colino, competition will cause several different sat-
ellite systems to be developed, wasting valuable orbital slots on satellites’ serv-
ing unnecessary duplicate functions. While INTELSAT efficiently coordinates
its satellites for all of its members, independent systems could virtually use up
all the key slots in the geostationary orbit. This is of great concern to develop-
ing countries which may not now be capable of establishing their own systesm
but may want to in the future. Latecomers, in essence, will be wholly depen-
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dent on other systems. Colino noted how people in developing countires see
the deregulatory fervor of the United States in putting up ten separate satellite
systems and thus fear that private companies will take up more of the space.
He stressed that as the 1985 World Administrative Radio Conference (WARC)
approaches, most developing countries, fearing the results of deregulation and
competition with INTELSAT, favor an a priori planning system which would
guarantee access to orbital slots by allocating them from the onset. If adopted,
this policy would conflict with U.S. policy and could limit the effectiveness of
any one satellite system; in addition, the reserved orbital slots will go largely
unused.

Lastly, Colino emphasized how a unilateral pronouncement by the US,
undermining INTELSAT could change one of the keystone achievements of
U.S. foreign policy, INTELSAT, as it has been in the past, could be a positive
force at WARC. However, with the proposed policy of the Reagan administra-
tion that will allow for competition with INTELSAT, other nations will be
forced to protect their interests in ways likely to be inconsistent with private
sector objectives. .

Colino stressed how he believes that the decision made by the executive
branch was based on inadequate analysis. He hopes for the Department of
State to make a finding that a separate satellite system would cause significant
~ economic harm to INTELSAT. He noted that such a finding would show that

the United States takes its partnership very seriously and places great weight
on good relationships, perhaps as much as it does on economic ideology. He
also mentioned the possiblity of amending the INTELSAT agreement to allow
it to compete effectively. Emphasizing the need for a “give and take,” he urged
- that unilateralism would not work.

Colino also discussed the recent controversy over the possibility of the So-
viet Union joining INTELSAT. Having returned from Moscow recently, Colino
said that it was merely part of a liaison trip where INTELSAT was discussed
for only one minute, with most of the discussion focusing on technical things of
mutual interest. In responding to a query, the Soviet Union indicated that they
have the issue of joining INTELSAT under study. Colino said he would like to
see a merger of INTERSPUTNIK, the Eastern bloc satellite system, with IN-
TELSAT. He expressed his disappointment with the immediate U.S. reaction
to any proposed linkage of the Soviet Union and INTELSAT, which was one
of worry over technology transfers, and labeled it a “non-issue.”

The final panel, moderated by Columbia Professor Eli Noam, confronted
the issue of “Evaluating 2 Need for International Regulation of Transborder
Data Flows.” Peter Robinson, from the Canadian Department of Communica-
tions, discussed the difficulties in regulating the fiow of data. He said that the
most that could be done is to establish a few “rules of the game,” but no exten-
sive regulation. Lucy Hummer, deputy assistant legal advisor at the Depart-
ment of State, described U.S. policy relying on principles of unrestricted flow
of information and competition. Voicing the viewpoint of American business,
Cynthia Rich, Director of Informatics at the U.S. Council for International
Business, saw the need for an International Agreement and acknowledged that
the issue can be viewed as either a trade issue or a technical issue. Russell
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Pipe, editor of the Transnational Data Reporter, equated transborder data
flow to direct broadcasting, except for the distinction that media issues are not
raised by TDFs. In concluding, he called for a sorting out of the bundles of
issues under the heading, “Transborder Data Flows,” in order to more ade-
quately approach the problem.

This year’s conference was sponsored by the Julius Silver Program in Law,
Science and Technology at Columbia Law School; AT&T; Satellite Business
- Systems; MCA; COMSAT; and GTE Telenet.

Katherine M. Gorove,

Chair, Thirteenth

Annual Friedmann

Conference, Columbia University

2. An Agenda for International Co-operation in Sharing the Benefits of
Space Explorationt

Three major reports on space activities, which were proposed by the
UNISPACE 82 Conference,* have been prepared by the United Nations. The
studies concern aid to countries in assessing their remote sensing needs, use of
the geostationary orbit and direct broadcasting satellites for educational
purposes.

: Each study was prepared by a group of international experts appointed by

the Secretary-General of the United Nations. The Scientific and Technical
Sub-Committee of the United Nations Committee on the Peaceful Uses of
QOuter Space reviewed the studies at its February 1985 session and they were
submitted for final consideration and action at the Outer Space Committee’s
June 1985 session. Annexes to each of the studies contain comments of the
Scientific and Technical Sub-Committee.

Remote Sensing

The UNISPACE 82 Conference discussed how all States could take advan-
tage of space technology for economic and social development and benefit from
using satellite remote sensing to develop and monitor their natural resources

'+ The views contained herein are those of the auther and do not necessarily reflect
those of the United Nations,

* The Second United Nations Conference on the Exploration and Peaceful Uses of
Outer Space (UNISPACE 82) was convened in Vienna, Austria, in August 1982, in part
to assess the new developments in space technology and to assess the adeguacy and
effectiveness of institutional and co-operative means of realizing the benefits of space
technology. See N. JasentuLivana anp R. Cureman, Internaéional Space Programmes
and Policies—Proceedings of the Second United Nations Conference on the Explora-
tion and Peaceful Uses of Quter Space (UNISPACE 82), Vienna, Austria, August 1982;
North-Holland, 1984.
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and the environment.

The Conference pointed out that in the short term at least, access by all
countries to the full range of space activities will require co-operation between
the developed and developing countries at the regional and international
levels. It was noted that many space activities require resources beyond those
available to most countries and that groups of countries could combine their
resources in order to undertake major space programmes. In cases where coun-
tries are undertaking similar activities, co-ordination of systems could ensure
compatibility and complementary programmes in order to maximize benefits to
all countries. It concluded that through active participation of international
organizations, countries can promote knowledge and information, co-ordination
of activities and evolution of legal and organizational framework to ensure that
space activities benefit all countries.

The purpose of the new study was to consider these questions in greater
detail in order to provide guidance to States in planning and developing their
satellite remote sensing activities, including aspects of regional and interna-
tional co-operation.

The report points out that among the various possible approaches for in-
ternational co-operation in remote sensing might be simple, low-cost, interna-
tionally-owned satellite data systems that could make information obtained
form space readily available to all nations. Such a system could be bhased on
technology of proven reliability and would be able to make data available to all
countries on a continuing basis through relatively simple national or regional
ground stations. The system could be managed at a significantly lower cost
than the experimental satellites that individual nations would continue to
operate. '

The report examines some proposals for broad-based organization to ¢oor-
dinate or even own and operate remote sensing satellites, which could be
modeled on such organizations as the World Meteorological Organization
(WMO) which co-ordinates activities of nationally-owned and operated
weather satellites, or the International Telecommunications Satellite Organiza-
tion (INTELSAT) which operates its own communication satellites, INTEL-
SAT members contribute to the actual expenses of its system by paying in
proportion to use, and users pay commercial fees for services. The study finds
that if user countries want a satellite system able to mest its needs continually,
a forum for voluntary co-ordination is not sufficient. An international organiza-
tion to design and operate the satellite would be required, as well as a global
network of national and regional ground stations, with financial participation
of all countries wishing a voice in the decision-making process. With the wide
participation, such a system could provide assurances of continuity even if in-
dividual countries joined or withdrew.

The study further notes that expensive satellite technology would prevent
a comrmercial fee-for-service operation like INTELSAT. The study notes that
such a subsidized public service organization could take as a model the partici-
pation of European countries in the European Space Agency (ESA) and the
newly created European Meteorological Satellite Organization (EUMETSAT).
The international remote sensing satellite system would, in this case, be made
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of countries agreeing on a common programme, a common budget and division
of expenses among themselves. The system could be open to all countries that
wish to join, while staffing of the organization and contracting of work could
accord with the financial share of each member. The report states that there
seemns to be little advantage to organizing an integrated global network of
ground stations. Informal international co-operation between regionally or na-
tionally owned and operated stations would suffice.

The study also recommended:

(a) consideration of a proposal for a three-year United Nations project to
define remote sensing systems to satisfy developing-country needs, possibly
followed by establishment of an international consortium fo build and operate
remote sensing satellites; ‘

(b) involving developing countries in specific remote sensing projects
through which they can get practical experience with a view to providing them
with the possibility of being involved in the process of designing new satellite
systems or providing them certain of their components. There are already ex-

amples of such capability and should be encouraged in the future to assist de-
veloping countries to reach this level of participation;

(¢) compiling a regularly updated catalogue of how satellite remote sens-
ing is being used, including such information as project description, sponsors
and major results, which could form a part of United Nations Space Informa-
tion Service; _ '

{d) creating a worldwide or regional archive of remote sensing data for
research in developing countries;

{e) setting up “centres of excellence” in countries or regions to advise
scientists and institutions in developing countries on processing, apphcatmns,
distribution and verification of remote sensing data;

(f) establishing bilateral and multilateral partnerships for assistance in
interchanging advanced materials of interpreting satellite data;

(g) creating national repositories of satellite information, a worldwide in-
dex on satellite imagery and a system to exchange these data through a global
network of computer terminals.

The report concluded that for the next several years, at least, remote sens-
ing systems will remain national undertakings—designed, built, financed and
operated by one country that sets terms for making data or ground station
agreements available to others. However, by the mid-1990s, if remote sensing
activities were pursued nationally or co-operatively in a rigorous manner, the
technology would be firmly established. Noting that plans are already under
way for a second generation of regionally and nationally owned satellite sys-
tems to be in place by the 1990s, the study points out that preparations for a
third generation high resolution remote sensing satellite system, for use in the
late 1990s or the first decade of the 21st century, should be undertaken now,
taking into consideration identified needs and existing and planned systems. =

The study: assistance to countries in studying their remote sensing needs
and assessing apprepridte systems for meeting such needs—was prepared with
the assistance of a group of experts from Argentina, Austria, Burking Faso,
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Chile, China, Egypt, France, German Democratic Republic, Netherlands, Phil-
ippines and the USSR. Technical specialists from UN, UNDP, FAO, UNESCO
and WMO also participated as advisers. The report has been published as UN
document A/AC.105/33%/Rev.l dated 19 April 1985.

Geostationary Orbit

The UNISPACE 82 Conference noted the explosive growth in recent years
in the use of the geostationary orbit, especially for communication satellites.
The Conference noted that the present system of registration and co-ordina-
tion might need to be improved to guarantee in practice, for all countries, equi-
table access to the geostationary orbit and frequency bands allocated to space
services. Two sessions of a World Administrative Radio Conference (WARC)
on the use of the geostationary orbit are scheduled to meet in 1985 and 1988,

UNISPACE 82 also noted that most nations accept that the geostationary
orbit is a part of outer space and, as such, is available for use by all States, in
accordance with the 1967 Outer Space Treaty. However, equatorial countries
consider that the geostationary orbit is a physical phenomenon related to the
earth’s gravity. For this reason, these countries maintain, it should not be in-
cluded in the concept of outer space and its use should be regulated under a
sui generis regime.

The purpose of the new study is to consider in greater detail the question
of increasing the capacity of the geostationary orbit by reducing the spacing -
between satellites within the context of the general conclusions and recommen-
dations of UNISPACE 82 in order to provide guidance to States in planning
their use of satellites in the geostationary orbit, including their programmes of
regional and international co-coperation.

The study concluded that closer spacing of satellites in the geostationary
orbit is feasible and certain technologies exist to allow greater overall efficiency
in the orbit’s use. Some technologies and techniques are already in the imple-
mentation phase and others could be implemented on a large scale in the next
5 to 10 years. The efficient use of the orbit is expected to increase noticeably.
However, full advantage of the benefits can be achieved only when new tech-
niques are widely used.

The most crowded parts of the orbit, the study noted, are the arcs from
49°E to 90°E (over the Indian Ocean), from 135°W to 87°W (serving North
America) and from 1°W to 35°W (over the Atlantic Ocean). For some parts of
the orbit, such as over the western Pacifie, there would appear to be little pros-
pect of congestion. Since each country or region can only use a portion of the
orbit for its communication needs, any competition for positions will he be-
tween a certain number of countries and not global. ' '

" The study pointed out that under present procedures, although some
countries have had difficulties adapting their proposed satellites to existing as-
signments, no country has been denied access to the geostationary orbit for any
satellite. Technological advances, including those contributing to a reduction in
gpacing could help to ensure continuing access. Given that satellite and Earth
station technology will continue to develop and that a growing number of sys-
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tems using different technologies will be introduced, the potential minimum
spacing between satellites will vary with time and with position in the geosta-
tionary orbit.

The report noted that advantages offered by communication satellites for
telecommunications and broadcasting have influenced planners in developing
countries, who want access to space technology A systematic effort must be
made, it said, to assist developmg countries in achieving indigenous capability
through transfer of know-how. Such assistance should also include education
and training in the planning and design of communication satellite systems
and operation and maintenance of ground systems. While it is neither possible
nor desirable for all countries to establish independent research and develop-
ment programmes in the feld of satellite communications, every country
should be able to participate bilaterally, regionally or internationally in such
programmes.

If a countiry or group of countries has decided to acquire a satellite system
or ground system, a key question is the choice between designing and building
satellites and Earth stations or buying systems from other countries. A deci-
sion to build domestically may have implications for satellite spacing, in that a
country new to the technology of satellite or Earth station design may have
difficulty incorporating the most advanced technology that could maximize
communication capacity or minimize spacing.

Special efforts should be made, the report said, by the International Tele-
communication Union (ITU) to assist developing countries in assessing future
satellite communication requirements and identifying optimum orbital posi-
tions and frequency bands for their satellite communication needs.

The report further concluded that:

(a) The number of objects in the geostationary orbit, including active
satellites, dead satellites and associated fragments and debris, is increasing
steadily, and with it the probability of collisions. Any collision is likely to put
an active satellite completely out of service. The problem of collisions between
active and dead satellites is somewhat greater than between active satellites.
Large amounts of small untrackable debris in orbits intersecting the geosta-
tionary orbit, for example due to explosions of propulsion systems or through
fragmenting collisions, will increase the risk of collision substantially.

(b} The probability of collision can be reduced if inactive satellites are
removed from the geostationary altitude, with the final thrust of station-kesep-
ing propulsion. An increase in altitude of about 200 km is believed to be able
to prevent a satellite from passing through the geostationary orbit. Some satel-
lites have already been removed from the geostationary orbit at the end of
their useful lives in this way. Once satellites have lost their manoeuvring capa-
bility, they can be removed from the geostationary orbit only by expensive
scavenging missions which are not possible with current technology. The dan-
ger of collisions, although very small at present, could in the future impose
certain constraints on the number and size of satellites in the geostationary
orbit. A systematic study of the problem of collisions may be needed to find
ways to avert them.

(c) Spacing between satellites must take into account the possibility of
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radio interference between communication satellites. In the foreseeable future,
only communication satellites in the fixed-satellite service and broadcasting
satellites are likely to be affected by congestion of the geostationary orbit and
the available frequency bands.

{d) The International Telecommunication Convention which contains
principles to govern international telecommunication, states that radio fre-
quencies and the geostationary satellite orbit are limited natural resources and
that they must be used efficiently and economically, so that countries or groups
of countries may have equitable access to both, taking into account the special
needs of the developing countries and the geographical situation of particular
countries,

The study: the feasibility of obtaining closer spacing of satellites in the
geostationary orbit—was prepared with the assistance of a group of experts
from Columbia, Czechoslovakia, Italy, Japan, Kenya, Pakistan, Sweden, the
USSR and the United Kingdom. Technical specialists from ITU also partici-
pated as advisers. The report has been published as UN document A/AC.105/
" 340/Rev.1 dated 22 April 1985.*

Direct Broadcasting Satellites

The UNISPACE 82 Conference suggested that countries examine the fea-
sibility of using direct broadcasting satellites to aid the spread of education,
and explore the possibility of sharing the space segments of a direct broadcast-
ing system, including the possibility of using any existing or planned satellites.

Developing countries, it noted, had to improve their educational infra-
structure, not only to educate the young, but also to provide a continuing
source of information, knowledge and know-how to the adult population. While
‘the use of space technology could not provide instani solutions to these
problems, it could complement conventional methods to accelerate the spread
of education and improve its quality, particularly in remote rural areas.

Interested countries should examine the feasibility of a satellite space seg-
ment owned internationally or regionally for providing direct broadcast televi-
sion service, the Conference stated. Existing organizations might choose to con-
sider developing broadcasting satellite systems which could be used for
educational purposes. Community receivers linked to a direct broadcasting sat-
ellite system could fullfil many needs in diverse fields, including schoo! educa-
tion, health, family planning, nutrition, agriculture and teacher training.

The purpose of the new study is to consider in greater detail the feasibility
of using direct broadcasting satellites for education and of the possibility of
regional and international co-operation for this purpose in order to provide
" guidance to States in studying or planning the use of direct broadcasting satel-
lites for education.

The study concluded that from a technological viewpoint, the use of direct

* For detailed exerpts from the text of U.N. Doc, A/AC.105/340/Rev.1 (April 22,
1985}, see Document II in the Current Documents section infra.
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proadcasting satellites for educational purposes is feasible. Direct broadcasting
satellites and earth stations are operational and the technology is expected to
improve fairly rapidly in the near future, particularly in the 12 GHz band,
resulting in lower costs for satellites and small receiving stations and making
direct broadcasting economically attractive.

The study pointed out that using satellites results in lower costs for cover-
age of larger areas with few or no existing transmission and distribution facili-
ties. For large areas, a satellite system operates at less expense than a terres-
trial system. If there are enough receivers in the area, the cost of community
rebroadcasting stations or cable distribution systems would more than be paid
for by savings resulting from use of ordinary television receivers. A direct
broadcasting system may also be preferred, it said, for remote, rural and un-
gerved areas, or to provide a “national channel” or unwermty—level broadcasts
o all the colleges in a country.

Noting that educational broadcasting outside of the formal educational
system, whether in the form of pre-school education, correspondence courses,
general adult education or continuing adult education is being successfully
used in a number of countries, the study concluded that it seems particularly
guited to part-time education while its value in providing basic elementary ed-
ucation for children with no access to regular schools is not clear.

It noted that a number of projects using broadeast television as a primary
component of school education have encountered major organizational difficul-
ties. Since these difficulties are not technological in nature and only partly eco-
nomic, they will not be solved simply by introducing direct broadcasting satel-
lites. The future of educational direct broadcasting within existing educational
systems depends ormr the future role of television in a system. The introduction
of new media technologies into as fundamental a part of a country’s culture as
the education system is likely to be a slow process even if it proves to be feasi-
ble and desirable. Any country should undertake small-scale pilot projects
before launching a large-scale satellite-based project.

The study noted that while efforts should be made to make Earth station
technology available to all developing countries planning educational broad-
casting sys{ems, for most countries using a direct broadcasting satellite only
for educational purposes is not currently economically feasible. Countries in-
terested in educational direct broadcasting should therefore consider providing
channels for this purpose on communication satellites, multi-purpose satellites,
or regional or international satellites. While groups could consider domestic
and regional systems, the study noted that, international organizations could
consider the possibility of an international direct broadcasting system offering
channels on a short or long-term basis to interested countries, providing access
‘to developing countries for educational programming on favourable terms.

The report pointed out that cost estimates for space segments of existing
direct broadcasting satellite systems, depending on their sophistication, range
from $35 to $140 million. Additional costs for launching the satellites; running
into the tens of millions of dollars, must also be incurred. The cost of an opera-
tional direct broadcasting satellite system might be a minium of $200 million
to cover three satellites, two launches and the ground control and transmission
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facilities. Costs of associated receiving stations, programme production ang
support activities for a large-scale operation would also be substantial. The
study noted that a significant cost for programme production, broadeasting
and support services must be met. The SITE programme, for example, using
simple equipment but including graphics and on-location recording, produced
1,400 hours of programming for about $4,000,000 or $3,000 per hour of pro-
gramming. About two-thirds of this was for hardware and one-third for pro- .
duction costs.

~ The report also made the following conclusions:

" (a) Countries could also use a channel part-time, with other countnes
Time-sharing of channels depends on agreement on time slots for each coun-
try. For example, one country might use the satellite for daytime school
programmes and a second country for evening adult education programmes, or
both the day and evening periods could be divided into two time slots. Sharing
could be facilitated if the countries were several time zones apart, thus al-
lowing both countries to use the most desirable local times such as early eve-
ning. The sharing of actual broadcasts by two or more countries would sub-
stantially reduce costs, but would require similar cultural, educational and

_ socioeconomic systems.

(b) Exchange of educational programmes between countries can reduce
the cost of programme production, and provide more variety in programing
and provide programmes that could not be produced domestically. Science or
mathematics programmes could serve the needs of many countries and foreign
programmes on geography, history and culture could be useful in different
countries. Imported programmes might prove valuable for study of foreign lan-
guages. There is also the question of whether even educational programmes are
completely value-free and, if not, whether importing programmes also implies
importing the associated values. Each eountry must produce indigenously as
much of its educational programmes as possible,. and imported programmes
should be used after due screening and caution, according to the report.

(¢} While technical difficulties and costs have posed some problems, the
main obstacles have been organizational, in particular, the problem of integrat-
ing television into the traditional educational structure. Many educational tele-
vision projects using terrestrial broadcasting in developing countries have been
terminated or substantially reduced for a number of reasons, including teacher
resistance. Direct broadcasting satellites should not be expected to revolution-
ize education, at least not in the short-term.

The study: the feasibility of using direct broadcasting satellites for educa-
tional purposes and of internationally or regionally owned space segments, was

. prepared with the assistance of a group of experts from Australia, Brazil, Bul-

garia, Canada, the Federal Republic of Germany, India, Indonesia, Mexico,

Romania, Sweden and the USSR. The report has been published as UN docu-
ment A/AC.105/341/Rev.1 dated 29 April 1985,

N. Jasentuliyvans

Deputy Chief,

Outer Space Affairs Division

United Nations
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3. American Society of International Law Meeting on “Arms Control and
{1.S. Policy: ‘Star Wars,” MAD, MX, and Pershing Ils,” New York City, April

26, 1985

A panel discussion on “Arms Control and U.S. Policy: ‘Star Wars,” MAD,
MX, and Pershing IIs,” was held at the Roosevelt Hotel in New York on April
96, 1985. The discussion was part of the Seventy-Ninth Annual Meeting of the
American Society of International Law (ASIL), and was co-sponsored by the
Association of U.S. Members of the International Institute of Space Law and
by the Interest Group on Space Law of the ASIL.

The discussion was chaired by Professor Stephen Gorove of the University
of Mississippi Law Center and included as panelists: Harry H. Almond, Jr.,
Faculty Member at the National War College; Martin A. Feinrider, Associate
Professor of Law at Nova University; Irwin M. Pikus, Senior Adviser on Inter-
national Policy at the National Science Foundation and Igor I. Yakouvlev, Sen-
ior Counsellor at the Permanent Mission of the Union of Soviet Socialist Re-
publics to the United Nations. Edward R. Finch, Partner in Finch & Schaeffler
of New York, served as commentator.

‘In his opening address, Professor Gorove expressed his pleasure at the in-
formation, earlier in the day, of an ASIL Interest Group on Space Law which
initially plans to pursue studies in the fields of space stations (living and work-
ing in space), arms control and space telecommunications. Turning to the sub-
ject matter, he recalled some of the conclusions he arrived at during the 1982
ASIL panel discussion which, unlike the current session, focused exclusively on
Arms Control in Outer Space.

The types of issues that could be addressed by the current panel were
broader. Some of the questions Professor Gorove suggested for consideration
included the following: What are the short and long-term objectives of arms
control, national and international? Is one of the objectives to make nuclear
arms ineffective or impotent? What is the meaning of the Strategic Defense
Initiative (SDI)? Is it an imperfect system? Can it be made 90% or more effec-
tive? What about counter-measures, vulnerability the development of new
technology and cost effectiveness? Is SDI a good substitute for the notion of
mutually assured destruction (MAD) which underlies the ABM Treaty? Isit a
bargaining chip? What are the legal implications of SDI? How far ean one pro-
ceed under the ABM Treaty? Is any phase of SDI prohibited? What are the
interpretations? Are lasers and particle beams weapons, weapons of mass de-
struction? If so, under what circumstances? If one wanted to make a deploy-
ment to see whether SDI works, would one have to abandon the ABM Treaty?
What are the alternatives to withdrawal from the treaty? Can the treaty be
renegotiated? What is the interrelationship between ASATs and SDI? What
about verification of any phase of SDI? What are the U.S. and Soviet perspec-
tives and expectations regarding activities of each other? Are there any arms
control measures regarding outer space that could be agreed upon irrespective
of SDI?

Following the introductory remarks by the chair, Professor Almond began
with an analysis of the long-range and short-term goals of the United States
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arms control policy. He stressed that the United States seeks a common strat-
egy with the Soviet Union and other states to lessen, deter and if possible pre-
vent a war using nuclear weapons or other weapons of mass destruction from
erupting, and, further, to prevent other wars, or other incidents by terrorists or
third states, from leading to such wars.

Professor Almond was of the view that U.S. policy is also aimed at estab.
lishing through the arms control agreements the security of a2 minimum public
order that it believes must be shared among all states. The policy implies,
though not fully expressed, that effective and enforceable arms control agree-
ments will depend increasingly upon the attainment both of greater public or-
der and upon improved relations dependent upon common interests in promot-
ing the values of human dignity throughout the world. The policy by
implications perceives that the critical element in maintaining minimum public
order is to be found in reaching more effective and enforceable undertakings
regarding the regulation of the use of force among states in their relations, and
in formulating, adopting and applying community policies and standards in
such regulation of force.

As to the ABM Treaty, Professor Almond felt that both the Unlted States
and the Soviet Union have been engaged in strategic defense activities but
such activities have not gone beyond the research stage and have not violated
the ABM Treaty.

Professor Feinrider was the next panelist to speak. He began by espousing
that there has been a disturbing trend recently, whereby the importance of
international law as a controlling factor in key governmental decisions such as
those related to war and peace with the nuclear arms race has diminished. He
stated that many of his colleagues regularly denied or excused international
lawlessness on the part of the United States in the name of world order or as a
result of some policy-oriented analysis. On his part, he believed in pacta sunt
servanda and regarded international law as binding on all nations, including
both super powers. He also believed that the job of an international lawyer
revealing treaty texts and state practice was to ascertain fairly the intentions
of the parties and the resulting legal obligations and then to analyze subse-
quent practice with a view of furthering the good faith performances of such
obligations and not with a view to avoiding these obligations. It was not appro-
priate, in his view, for an international lawyer to rely on strange readings of
texts and disingenious presentations of fact to erode legal obligations and thus
rationalize the avoidance of constraints on state behavior. 5

Professor Feinrider then focused his remarks on the bilateral/multilateral
international law bearing upon President Reagan’s strategic defense initiative,
more commonly known as Star Wars. Feinrider suggested that the erosion of
the conditions under which the ABM Treaty was concluded, was due in part to
intentional actions on the part of the United States and perhaps as well on the
part of the Soviet Government.

Referring to the Vienna Convention on the law of treaties and the rebus
sic stantibus clause, Feinrider said that one can not invoke one’s own conduct
as a basis for claiming that there was a fundamental change of circumstances,
especially when the possible change was envisaged when the treaty was
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drafted. It was nonsensible to take a treaty that bans antiballistic missile sys-
tems and to amend it to build a whole world regime on such missile systems. If
a decision is made to switch to another mode of keeping the two super powers
in balance, then, in Feinrider’s view, one has to end the ABM treaty and start
over again.

While Feinrider expressed serious doubts about the legahty of Star Wars,
he emphasized that his comments should not be taken as in any way endorsing
the current Soviet negotiating position. He noted with dismay that the military

plans of the Soviet Union, unlike those of the United States, were not compa-
rably available and the resulting de facto immunity from informed criticism
should not be taken to imply anything less than suspicion with respect to So-
viet plans and skepticism regarding Soviet intentions.

The next panelist, Dr. Pikus, said that the strategic defense initiative was
born of a frustration in trying to come to grips with an overwhelming number
of offensive weapons. He felt that this was a creative tact. He pointed out,
however, that SDI raises issues in the technical, political and legal areas. The
technical problems have to do with whether the technologies can be developed
to actually intercept and destroy and prevent nuclear weapons from being de-
livered to their targets. A political issue that has not been perceived far enough
is the question of how to relate a perfectly successful strategic defense, should
such be developed, to the reduction of offensive arsenals.

As to the legal issues, Dr. Pikus stressed that lawyers have to be very sen-
gitive to both the technical and the political questions and that there are other
prerogatives that the people who make decisions will have besides accomodat-
ing the legal question. Thus a successful solution to the problem is going to
involve the development and accommeodation of the law in the light of political
realities which cannot be ignored. Insofar as the ABM Treaty was concerned,
Dr, Pikus felt that a defensive system based on new technologies was not, tech-
nically speaking, a violation of that treaty. Nonetheless, it was necessary to
undertake a good faith discussion of the limitation of these new technologies.

Turning to Article III of the 1967 Outer Space Treaty, Dr. Pikus empha-
sized that there was a need to better understand what maintains international
peace and security and how it relates to all the things that go on in space. If
one is to use space to maintain international peace and security, in order to be
consistent, one would have to prohibit the passage of nuclear weapons through
space, even though it may be difficult to achieve such ban. As to weapons of
mass destruction, Dr. Pikus raised the gquestion of whether a weapon that
could destroy a million, a thousand or a hundred people or could down an
aircraft would be considered a weapon of mass destruction. He also felt that
there was a need to clarify further what a defensive weapon is. In conclusion,
he said that lawyers have to confront SDI as a potential political reality and
understand what the legal ramifications are and how they can accommodate
the rule of law to political realities.

The last panelist, Dr. Yakovlev, stressed that while he was speaking in an
unofficial capacity as the other panelists were, he would touch upon certain
official proposals which were advanced by the Soviet Union. Among them he
referred to the 1983 Soviei treaty proposal to prohibit the use of force in outer
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space and from space against the Earth. He listed five important prohibitions

in that proposal: first, the prohibition of testing and deployment, by placing in -
orbit around the earth or stationing on celestial bodies or in any other manner,

of any space-based weapons for the destruction of objects on the earth, in the

atmosphere or in outer space; second, the ban to utilize space objects in orhit -
around the earth, on celestial bodies or stationed in outer space in any other

manner as a means to destroy any targets on the earth, in the atmosphere or in

outer space; third, the prohibition of destroying, damaging or disturbing the

normal functioning or changing the flight trajectory of space objects of other

states; fourth, the ban to test or create new anti-satellite systems and the re-

quirement to destroy any anti-satellite systems that the states parties may al-

ready have; and fifth, the prohibiticn of testing or using manned spacecraft for

military, including anti-satellite, purposes. He deplored the fact that the

United States has not responded by making a counter-proposal with respect to

“the Soviet draft to prohibit the use of force in outer space and from space

against the earth. The Soviet Union’s goal was to prevent the militarization of

outer space.

Following the presentations by the panelists, Mr. Finch highlighted some
of the points made by the speakers and observed that we are beginning to see
some agreement between the United States and the Soviet Union regarding the
need for a revision of the Registration Convention. He referred to the Cosmos
954 and 1402 incidents and expressed the view that there should be a provision
in that treaty prescribing positive notification of accidents. He also stated that
the United States and the Soviet Union were in complete agreement that the
geostationary orbit is not subject to national appropriation.

A lively discussion among the panelists and questions and comments from
among members of the audience and responses by the panelists ended the
highly interesting and challenging session which drew an overflow audience in
the Oval Room of the Roosevelt Hotel.

 Stephen Gorouve

Chair, Session on

Arms control and U.S
Policy, ASIL 1985 Annual
Meeting

(b) Short Accounts

4. Annual Meeting of the AALS Session of the Aviation and Space Law Sec-
tion, Washington, D.C., January 6, 1985

As part of the 1985 Annual Meeting of the Association of American Law
Schools, held in Washington, D.C. on January sixth, the Aviation and Space
Law section presented a program on the “Geostationary Orbit: Prospects for
the 1985 WARC.” John W. Reifenberg, Jr., of Detroit College School of Law,
presided and Professor Stephen Gorove of the University of Mississippl:
served as program chairman,.
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In his introduction, Professor Gorove reviewed international regulations
pertaining to equitable access to the geostationary orbit, and expressed the
pope that the panelists would address some of the alternatives in finding ac-
ceptable criteria for the determination of the meaning of “equitable access.”

Among the speakers were John B. Ganti, 2 Washington, D.C.-based attor-
pey who reviewed past experiences pertaining to the commercialization of
gpace. Steven A. Levy, a Washington, D.C.-based attorney, stressed that the
dispute in relation to the geostationary orbit, was in the nature of a legal-polit-
jeal controversy and not a North-South conflict, but more of a traditional type.

Deon A. Olmstead, an official of the State Department and an adviser to
Ambassador Dougan, gave a few insights into the policy formulation process as-
it related to the consideration of gecstationary orbit issues by the 1985 WARC.
He reviewed the various structural elements, discussed the synthesis process
and provided an overview of the work which remained to be done in prepara-
tion of the forthcoming conference. : '

Martin Rothblatt, another Washington, D.C.-based attorney, discussed
the implications of the space WARC, for international satellite communica-
tions and the tensions between national and international satellite services. He
also reflected upon other space resources which are analagous to the geosta-
tionary orbit. . :

Also making a presentation, was Ronald F. Stowe of Satellite Business
Systems, McLean, Virginia, who looked at the issues from the viewpoint of

private industry and the national interest.

Stephen Gorove
Program Chair,

AALS Session of the
Section on Aviation and
' Space Law

5. Establishment of a National Commission on Space and Appointment of
its Members on March 29, 1985

The National Commission on Space was authorized by Congress under
Public Law 98-861 and established by Executive Order 12490 dated October
12, 1984, On March 29, 1985, the President announced his appointments to the

Commission which include:

Dr. Thomas D. Paine, one-time administrator of NASA, Chairman;

Dr. Laurel L. Wilkening, Dean of Planetary Science, University of Az-
izona, Vice Chairman;

Dr. Louis W. Alvarez, Professor Emeritus, Lawrence Berkeley
Laboratory;

Mr., Neil A, Armstrong, Apollo Astronaut, CTA, Inc.;

Dr. Paul J. Coleman, Department of Earth and Space, UCLA;

Dr. George B. Field, Director, Smithsonian Astrophysical Observatory;

Li. General William H. Fitch, U. S. Marines (Ret'd);

Dr. Charles M. Herzfeld, Vice President R & D, ITT Corp.;
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Dr. Jack L. Kerrebrock, Professor of Aeronautics and Astronautics,
MIT;

Ambassador Jeane J. Kirkpatrick, Professor, Georgetown University;

Dr. Gerard K. O'Neill, President, Geostar Corp.; Professor Emeritus,
Princeton University;

General Bernard A. Schriever; )

Dr. Kathryn D. Sullivan, Astronaut, NASA Johnson Space Center;

Dr. David C. Webb, Chairman, National Ceordinating Committee for
Space;

Brig. General Charles E. Yeager, USAF (Ret’d);

The purpose of the Commission is chartered as follows:

It is the singular {ask of the National Commission on Space to look
decades into the future to recommend to the President and the Con-
gress a hational space enterprise that over the next twenty years will
move the U.8. and cooperating nations far beyond the bounds of
Earth. In particular the Commission is to study existing and propesed
U.8. goals in space; define longer-range opportunities, policy options
and objectives, and formulate a bold new agenda for the U.S. in space.

This is no small challenge and no small responsibility—something of
which the Commission is well aware. It offers, however, an opportunity for the
general public, speaking through the Commission, to significantly affect the
future orientation and direction of our move into space, something that has not
been possible heretofore. To speed that process, the Commission will be hold-
ing meetings in as many cities across the nation as is possible, given the de-
manding timeline of having to produce its report and recommendations at the
end of twelve months.

In announcing the formation of the Commission, the President made his
own expectations quite clear: '

The Commission, with the participation of the brightest minds in and
out of the space community, will bring into focus a vision of America’s
future opportunities and develop a sirategy to ensure America is
ready for tomorrow. The Commission will outline for us an opera-
tional plan, including objectives, agents and resources. The members
will talk with a broad sampling of Americans to keep our space efforts
on target with the hopes, dreams and aspirations of the people.

Our tagk, then, is to produce a visionary but workable 20-year plan for our
nation’s space program- that stems from and will be supported by the people.
We can do no less. We must do no less if America is to remain in the forefront
of mankind’s move into space.

Dr. David C. Webb
Chairman, National Coordinating
Committee for Space
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6. 1985 Conference on International Space Policy: Options for the Twenti-
eth Century and Beyond, Georgia Institute of Technology, May 16-17, 1985

Organized by Dr. John R. Mclntyre and Dr. Daniel S. Papp, both of the
Georgia Institute of Technology’s School of Social Sciences (Program in Sci-
ence, Technology and International Affairs), a two-day conference on interna-
tional space policy was held May 16 and May 17 on the Georgia Tech campus.
Some 200 people attended, among whom were 30 active invited paxtwlpants
who delivered referred papers and took part in four panels,

The first set of papers were grouped in the “U.S. Domestic Context: Select
Issues Panel” and included analyses of the protection of intellectual property
in space by Ms. Barbara Luxenberg, Special Exzecutive Assistant to the U.S.
Commissioner on Patents and Trademark. Issues of national security and tech-
nology transfer controls were considered by Dr. W. J. Jones of Memphis State
University while Dr. James Katz of the LBJ School of Public Affairs of the
University of Texas considered the U.S. domestic policy context in which space
policy has been made.

On Friday, May 17, the dlplomatlc and legal dimensions panel, chaired by
Dorinda Dallmeyer, Director of Research at the Dean Rusk Center of the Uni-
versity of Georgia Law School, considered four sets of issues: Dr. Goldman of
the University of Texas reviewed the evolution of international space law re-
gimes; Dr. Soroos of North Carolina State University analyzed the impact of
telecommunications on space policy as a subset of foreign policy; Dr. Meeks of
the University of Georgia provided a critical analysis of U.S. foreign policy and
its interaction with space policy; finally, Dr. Ray Williamson of the Office of
Technology Assessment presented a report on recent international cooperation
in civilian space activities and what the future portends in this area.

The panel on economic and competitive issues was chaired Dr. Frederick
Rossini of the Office of Interdisciplinary Studies, Georgla Institute of Technol-
ogy. Papers included the interaction of the commercialization of space technol-
ogy and the spread of ballistic missiles by Aaron Karp of Columbia University;
the relevance of economic analysis to the growing space market by Dr. Henry
Hertzfeld, senior economist at NASA; the historical implications of earth re-
sources satellites by Dr. Pamela Mack of Virginia Polytechnical Institute and
State University; and finally an analysis of the reasons for ESA-NASA collabo-
ration in space by Dr, Joan Johnson-Freese of the University of Central Flor-
ida at Orlando.

The last panel dealt with the militarization of space. Dr. Grant Hammond,
chair of international studies at Rhodes College of Memphis, put the current
strategic defense initiative in its proper military history context. Dr. Hans G.
Brauch of Stuttgart University offered a European perspective on SDI; Dr. H.
M. Hensel of the U.S. Air Command and Staff College, Alabama, considered
Soviet images of superpower space policy. Dr. Sergei Rogov of the Soviet Em-
bassy, Washington, presented a Soviet view of the SDI.

Closing remarks were delivered by Callaway Professor of the History of
Technology, Melvin Kranzberg, on the theme of “The Future of the Space
Program: The ‘Top Line.” Dr. Kranzberg is the current chairman of the Na-
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tional Historical Advisory Committee set up by NASA.

The plenary session address was delivered by Dr. John M. Logsdon of
George Washington University. His presentation reviewed perennial themes of
space policy and the future evolution for the balance of the century. A keynote
banquet address was delivered by Mr. James Morrison, Deputy Director, Of-
fice of International Affairs, NASA, Washington, on the theme “Should Space
Policy Encourage International Affairs?”

The conference participants considered that space capabilities have not
vet fundamentally affected the economies, military strategies or politics of ma-
jor countries yet, unlike the recent argumentation of Walter McDougall. How-
ever, space policy is entering a new age in which it becomes a distinet possibil-
ity that space will impact fundamental economic and strategic policies on
earth. These impacts were considered. '

Proceedings will be published in book form by the American Astronautical
Society Science and Technology Policy book series within half a year.

Dr. John R. McIntyre
Georgia Institute of Technology
Atlanta, Georgia

7. L-Band Update

The L-Band which roughly covers frequency ranging from 1400 to 1800
MHz has been a source of considerable attention at the Federal Communica-
tions Commission (FCC). The FCC recently received a dozen applications re-
questing L-Band allocations to provide mobile satellite service (MSS). Three of
these applicants—Omninet Corporation, McCaw Space Technologies and a
subsidiary of Mobile Communications Corporation called MCCA American
Radiodetermination Corporation (MARC)—also ' requested that they be
granted authority to provide radio determination service (RDSS) as well

The applicants are generally asking for frequencies in the range of 1500 to
1600 MHz, with a variety of additional requests for frequencies in the UHF
and Ku-Bands. Most applicants are requesting up to 8 MHz of bandwidth in
UHF frequencies, and bandwidths ranging from 1 to 30 MHz in the L-Band.
Some have also requested additional frequency allocations ranging from 50 to
200 MHz in the Ku-Band.

The Commission has already determined that there is sufficient difference
between the services and system configurations of RDSS and MSS-to warrant
separate proceedings for both types of satellite service. See Notice of Proposed
Rulemaking, FCC 84-319 (Released September 7, 1984) and Notice Of Pro-
posed Rulemaking, FCC 85-238 (Released May 7, 1985). RDSS is an all-digital
service which provides geographic positioning and radionavigation by calculat-
ing velocity components. It also enables transmission of short digital messages-
MSS is a narrowband channelized service which provides voice and low-speed.-
data transmissions and can be interconnected to regular telephone systems.
While MSS can also provide crude positionings, it is not possible to use the
system for purposes of radionavigation.
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Presently, frequencies between 1435-1530 MHz are used by non-govern-
ment entities that manufacture aircraft to test various equipment on hoard
aircraft as well as for purposes of telemetry. INMARSAT and the Soviet Volna
gystems also use the L-Band to provide maritime mobile services. Portions of
the L-Band are also allocated for aeronautic mobile and radionavigation satel-
lite services such as those offered by the GPS Navstar and Glonass systems.
Starting in 1986, the L-band will also be used via a Geo-star RDSS package on
board an RCA-manufactured satellite, “GTE GSiar.” Finally, radioastro-
nomers make important use of portions of the L-band for interstellar and in-

tergalactic studies.

Martin A. Rothblatt
 Attorney at Law
Washington, D.C.

8. Other Events

The Second Annual Space Law Symposium of the University of
Bridgeport School of Law, held on March 23, 1985, had as its theme “Transna-
tional Law in the Space Age,” and was moderated by Professor Myres S. Mc-
Dougal. Presentations were made by NASA, DOT, Space Services, U.S. Avia-
tion Underwriters, Federal Express and RCA.

The International Telecommunication Union and the American Bar Asso-
ciation sponsored a World Telecommunication Forum in April 1985, in Wash-
ington, D.C. Among the presentations were lectures on “International Commu-
nications Law and Treaty Conferences,” “Service Guarantees and User
Responsibilities,” “Limitations and Restrictions to International Telecommu-
nications,” “The Structure of Telecommunications Markets and Regulation”
and “Communications From the Perspective of Trade in Services
Agreements.” ’

The L-5 Society, The National Space Institute, Students for the Explora-
tion and Development of Space, The American Astronautical Society, The
American Space Foundation and Spacepac sponsored the Fourth Annual Space
Development Conference in Washington, D.C. on April 25-28, 1985. Among
other topics, the conference dealt with space stations, space politics, industry,
communities in space and aspects of international cooperation. The keynote
speaker was Dr. Gerard K. O’Neill.

A conference on space manufacturing was held at Princeton University on
May 8-11, 1985. Among other things, it dealt with international/economic con-
siderations and was chaired by Irwin M. Pikus of the National Science Foun-
dation. The presented papers included: “Legislative Perspective on the Cli-
mate for Space Development” by Darrell R. Branscome, “Intellectual Property
and Space Development” by Gerald J. Mossinghoff, “Financial Climate for
Space Development” by Wolfgang Demisch and “Private Rights and Legal In-
terests in the International Development of Outer Space” by Stephen Gorove,

Telecom Singapore and the International Telecommunication Union or-
ganized the Asia Telecom ‘85 which was held in Singapore on May 14-18, 1985.
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Two informal IISL sponsored programs were presented in the United Na-
tions. The first one, organized by Dr. Martin Menter was held on April 4, 1985
before the Legal Subcommittee of the U.N. Committee on the Peaceful Uses of
Quter Space and dealt with issues of telecommunications. The second program,
organized by Professor Stephen Gorove was held on June 18, 1985 before the
U.N. Committee on the Peaceful Uses of Quter Space and focused on two top-
ics: Soviet Space Stations and Planetary Exploration in the Search for Extra-
terrestrial Life.

9. Brief News

The Federal Communications Commission is proceeding with plans for 2-
deg. orbital spacing of communications spacecraft in geosynchronous or-
bit. . . . The United States, the Soviet Union and countries in Western Eu-
rope plan a broad range of cooperative activities to investigate the reappear-
ance of Haley’s Comet. . . . Arianespace and the French CNES Space Agency
expect to begin operations with the new Ariane 5 Heavyweight launcher in
1995; the payload of the Ariane 5 will range from 5,200 kg to more than 8,000
kg. . . . The fourth space shuttle, Atlantis, was rolled out of the Rockwell In-
ternational production facility in April 1985. . ., . “Phase B” Space Station .
Definition Studies will be conducted by the space agencies of the United
States, Europe, Japan and Canada. . . . France’s CNES Space Agency is ex-
pected to choose a prime contractor for its Hermes Manned Shuttle Vehicle by
mid-year, , . . Discussion continues regarding Soviet membership in INTEL-
SAT which would require some coordination with the INTERSPUTNIK So-
viet satellite system. . . . By the end of 1985, EUTELSAT plans to be the
principal distributor in the world of international satellite television program-
ming. . . . Ireland, Spain and Portugal have agreed to form a DBS venture by
sharing an Irish satellite to broadcast to the United Kingdom and Iheria. . . .
Preparations are in progress for the introduction of DBS to Italy in mid-
1987. . . . The shuttle pallet satellite (SPAS), developed by MVV/ERNO of
West Germany and under contract to the European Space Agency, could carry
approximately 75 different experiments, including space station demonstra-
tions. . . . Black holes are believed to be objects so compact that their gravita-
tional pull allows nothing to escape—not even light. . . . A Saudi Arabian
prince, a Frenchman and five U.S. astronauts manned a shuttle flight that
launched four satellites.

B. Forthcoming Events

As previously reported, the 1985 IISL Colloguium will be held in Stock-
holm, Sweden, October 7-12, 1985. The Colloquium topics include the follow-
ing: 1. Maintaining Outer Space for Peaceful Uses; 2. Comparison Between Sed
and Space Law, Especially in View of Exploration and Exploitation Activities;
3. Legal problems of Registration of Space Objects; and 4. Space Activities as 8
Subject of Space Law.
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The Scientific Legal Roundtable will be held on October 8, 1985, on the
gubject of “Legal and Technical Implications of Space Stations.”



BOOX REVIEWS/NOTICES

International Space Law, by Gennady Zhukov and Yuri Kolosov {trans-
lated from the Russian by Boris Belitzky; published by Praeger in cooperation
with Novosti Press Agency, New York, 1984), 224 pages.

It is uncommon, if not unique, that western scholars would have the op-
portunity to read in English a recently published book on international space
law co-authored by two eminent Soviet authorities who present a rare insight
into the Soviet position throughout the book. Professor Zhukov, a very well-
known and prolific writer on space law, and Dr. Kolosov, an author of several
important works on international law, are identified in the Foreword to the
book by Leonid Sedov, a member of the Soviet Academy of Sciences, as being
“among the founders of international space law who have heen personally’in-
volved in formulating the rules of international space law in the United Na-
tions and other international bodies.”

In introducing their subject matter, the authors discuss the concept,
sources and principles of international space law which is regarded by Soviet
scholars “as a new branch of general international law in its own right.” In
disagreement with Professor Myres 8. McDougal who, in the authors’ view,
“would like international custom to be assigned the overriding goal in the es-
tablishment of the rules of international space law,” the authors assert that
while “international custom does play a definite part in the process, the main
rele in it clearly belongs to the international treaty.” (P. 14).

The writers point out that Soviet legal doctrine rejects both natural law
interpretations of international space law as well as the notion of a “legal vac-
uum”, gince general principles of international law may be applied to space
activities with due consideration for their specific features — outer space and
celestial bodies. Some analogies with the law of the sea and air law, such as
mechanical transfer of the “common heritage of mankind” concept from the
international law of the sea to the moon and other celestial bodies, their natu-
ral resources, and also to geostationary orbits over the high seas, is inappropri-
ate because of the aforementioned specific features.

As to U.N. activities in working out the rules of international space law, it
is noted that they “depend, to a large extent, on the USSR and the USA acting
in concert,” but in the authors’ view, international space law is developed “at
the initiative of the Soviet Union and the other countries of the Socialist com-
munity. . . .” (Pp. 18, 39). i

Soviet doctrine fully supports the principle of the nonappropriation of
outer space or celestial bodies and, in view of this, the authors disagree with
Wilfred Jenks, who did not preclude the possibility that outer space might be
appropriated by the United Nations.

With reference to arms control provisions in the 1967 Quter Space Treaty,
the writers refer to complete “demilitarization” of celestial bodies. It would
appear that by the term “demilitarization” they do not mean the complete
absence of the military, inasmuch as the use of military personnel for scientific
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research or.for any other peaceful purposes is permitted under the treaty. In-
stead, the term “demilitarization” is used to denote the treaty’s ban on the
establishment of military bases, installations and fortifications, the testing of
any type of weapons and the conduct of military maneuvers on celestial bodies.
According to Zhukov and Kolosov, the Soviet Union advocates a ban on the
use of outer space for military purposes. They believe that there is a firm legal
basis for the principle of the non-use of force or threat of force to the activities
of states in outer space. At the same time, they also believe that the United
States and other western countries have the aim of gaining military advantage
at the expense of the defense potential of the Soviet Union.

A controversial issue in the general literature of space law has been the
question of the exercise of sovereignty and/or sovereign rights in outer space.
While the 1967 Quter Space Treaty prohibits “national appropriation” by
claim of sovereignty or by any other means, there is no other reference to sov-
ereignty or sovereign rights in the treaty. Nonetheless, the authors equate the
retention by states of jurisdiction and control over launched space objects and
personnel in outer space with the exercise of “sovereign rights”. To this writer,
this appears to be quite a sound conclusion despite the lack of specific refer-
ence to “sovereign rights” in the treaty. According to the authors sovereign
rights may be exercised by the state of registry not only with respect to space
objects and their component parts but also over the debris of such an object.
This position strongly underlines the reasons for Soviet objection to any kind -
of right that would permit removal of space objects, including component parts
and debris, without the consent of the appropriate state party. In this connec-
tion, Soviet legal experts have also raised the question of the possible estab-
lishment of safety zones around space objects. In their view, the establishment
of such zones would not be tantamount to appropriation of territory, even
though the states on whose registry the objects are carried would exercise their
sovereign rights of jurisdiction and control over such zones.

The part of the book on International Systems of Space Communications
summarizes the framework and operation of INTERSPUTNIK, INTELSAT
and INMARSAT and credits Soviet diplomatic efforts for the acceptance of
the principle of universal participation in INMARSAT. Among the mass me-
‘'dia, direct television breoadeasting by satellite is seen as a powerful instrument
whose abuse could create a serious threat to peace. While the authors concede
that the right to freedom of information appears “to rank among the funda-
mental human rights in contemporary society”, they assert that “the specific
forms in which this right is exercised are fixed by states independently, with
due consideration for national, historical, and other factors.” (P. 134). For this
reason, solution to DBS problems must be sought “at an inter-state level.”(P.
129).

Insofar as remote sensing of the earth from outer space is concerned, the
authors restate the Soviet view that “the freedom to explore and use outer
space — whenever the object of exploration is not space itself, but sovereign -
territories on Earth studied by means of space facilities — must not prejudice
the principle of national sovereignty, still less prevail over it.” (P. 142). To
accomplish this one must create “the necessary guarantees, in terms of interna-
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tional law, to safeguard the sovereign rights of states to their natural resources
" and prevent any possibility of economic espionage or other misuse of remote
sensing.” (P. 142).

In discussing the delimitation of outer space from air space, Zhukov and
Kolosov believe that the established customary rule of international law,
‘whereby the freedom to explore and use outer space extends to the flights of
space objects in a minimum perigee earth orbit has to be given the status of a

- contractual rule. (P. 163). Such contractual delimitation of outer space, in the
authors’ view, should recognize “the now fully vindicated practice of the free
flight of space objects at altitudes not below 40 km for the purposes of reaching
outer space and returning to earth. Flights below 40 km would be permitted
only by agreement with the state exercising sovereignty over that air space.”
(P. 187).

It is also noted in the book that there are no “outer” limits of space be-
yond which there would be some other medium in which the universe exists. In
interpreting the phrase “celestial bodies” the view is advanced that meteorites
and comets can hardly be identified as celestial bodies.

With respect to the 1979 Moon Agreement, the authors point out that the
inclusion of the “common heritage” concept in the agreement has not created a
precedent “for the legal regulation of other space activities of states, such as
the harnessing of solar energy to satisfy the Earth’s energy needs.” (P. 186).
The “common heritage” concept should not undermine so fundamental a prin-
ciple as respect for national sovereignty, especially since in the era of peaceful
co-existence of states the competition between different socio-economic sys-
tems continues and this “precludes any possibility of replacmg the sovereignty

. of states with supranational bodies.” (P. 187).

In conclusion, the authors foresee a host of legal problems which are likely
to arise in connection with the definition and utilization of international orbi-
tal space stations, including those in earth orbit as well as. those in orbit
around the moon or other celestial bodies, or on their surface. It will be impor-
tant to determine the issues of registration, jurisdiction and control, particu-
larly if the stations have an international crew. In addition, ownership rights
with respect to the various parts of such stations, issues of crew safety, and
international responsibility for damage by space stations will have to be ad-
dressed. Many of these issues, including those pertaining to international

-manned space flight, the legal status of personnel brought to a station by a
transport craft, and problems of competing jurisdiction with respect to
spacemen who have made an emergency or unintended landing on the territory
of another state are not answered by existing rules of international space law.

In the future there will be a need for some kind of international space
traffic regulation and the authors recommend the conclusion of an appropriate
international agreement regarding control and jurisdiction over a space object
and its personnel while they pass through the air space of a foreign state. The
writers also believe that consideration should be given to the greater use of
space technology to monitor compliance with international agreements. At the
same time, they do not believe that there is a need to artificially hasten the
development of international space law in such areas as the legal regulation of
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the use of nuclear power sources in outer space because in their view, this
could jeopardize further advances in space research.

The book is undoubtedly an important contribution by two leading Soviet
authorities to the growing literature on international space law. It is well or-
ganized and clearly presented with a wealth of annotations and references not
only to Soviet writings but alse to a number of works and articles written by
western scholars. While on many space law issues, including those relating to
DBS, remote sensing, arms control and delimitation of outer space, many west-
ern and Soviet experts find themselves on opposite sides of the fence, the book
reveals that there also are quite a few issues on which there are no substantial
differences in the views held or advanced. For this reason, international space
lawyers and policy makers, seeking to understand Soviet pesitions and search-
ing for possible solutions and alternatives to unresolved issues, will find this
" work more than helpful.

Stephen Gorove
Chairman, Editorial Board
JournaL oF Space Law

International Space Programmes and Policies, edited by N. Jasentuliyana
and Ralph Chipman (Elsevier Science Publishers B.V., Amsterdam, The
Netherlands 1984), pp. §51.

This book is a record of the Second United Nations Conference on the
Exploration and Peaceful Uses of Quter Space (UNISPACE), which took place
in Vienna, Austria, from August 9-20, 1982. Ninety-four states participated in
the conference. Issues arising from space sciences, technologies and applica-
tions were discussed from the scientifie, technical, political, economic, social
" and organizational points of view. The discussions also encompassed legal im-
plications of the issues on the agenda and international concern over military
activities in space.

The book is divided into three paris. Part I is a publication of a report
adopted by the conference. The report deals with preventjon of an arms race in
gpace, the need and opportunities for technology transfer, coordination in the
use of the geostationary orbit, remote sensing from space, space transportation
and space platform technology, protection of the near earth environment, the
role of the United Nations and other matters.

Part II contains selected portions of papers presented by participating
countries. The papers, presented by sixty-one countries, were written to pro-
vide a basis for discussion, and to describe their national and international
space programs, policies and organizations.

Part IiI summarizes the proceedings with concluding statements and the
Resolution adopted by the conference. Included in Part III are references to a
number of activities, including technical meetings, regional seminars, space
technology and space demonstrations. Annexed to the book are messages from
the heads of State, a summary of the recommendations of the Conference and
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a list of officers. Conference participants included not only the participating
countries, but also representatives of forty-five intergovernmental and nongov-
ernmental organizations and several thousand visitors. Also in attendance were
nearly 400 members of the press who lauded the Conference as highly
successful,

International Space Programmes and Policies is an especially valuable
contribution to the body of space-related literature. This book summarizes one
of the most important conferences ever held in the field, and was edited by two
key participants, Mr. Jasentuliyana, the Executive Secretary of the Confer-
ence and Mr. Chipman, Secretary of Committee I.

Maintaining Outer Space for Peaceful Uses, edited by Nandasiri Jasentu-
liyana (United Nations University, Tokyo, 1984), pp. 333.

This book consists of edited and partly expanded papers which were
presented at a symposium on the Conditions Essential for Maintaining QOuter
Space for Peaceful Uses (The Hague, 12-15 March, 1984). The Symposium was
organized by the United Nations University and the International Institute of
Space Law, to address issues of the increasing militarization of outer space.
The proposed objectives of the Symposium were to identify 1) conditions es-
sential for maintaining outer space for peaceful uses, 2) problems whose solu-
tions are inadequately provided for in international law and 3) legal measures
that could mltlgate or solve such problems.

The basic view shared by the participants was a sense of risk and danger;
the risk being that of an armed conflict in outer space and the danger being
the extension of the arms race into ocuter space. The Symposium, and the pa-
pers presented, emphasized the need for actual good faith in negotiations, par-
ticularly between the Soviet Union and the United States. Participants in-
cluded not only academians, but also diplomats and government officials
interested in the subject.

A preface to the book is provided by Edward W. Ploman, Vice Rector of
the United Nations University, in which he indicates that the papers must be-
considered in the context of several important developments which have taken
place since the conclusion of the Symposium. Two of the more important of
these developments are 1) that the Moon Agreement went into effect on July
11, 1984, and 2) that the U.S.8.R. submitted a proposal to the United Nations,
in September 1984, for a new legal instrument (“Use of Outer Space Exclu-
sively for Peaceful Purposes for the Benefit of Mankind™). Judge Manfred
Lachs of the International Court of Justice, who was one fo the primary figures
in the preparation and organization of the Symposium, delivered the opening
address, “Preserving the Space Environment.” An overview of the Symposium
is included by Eilene Galloway, honorary director of the International Insti-
tute of Space Law. The presented papers are divided into four categories: his-
torical background, review of space law, related international law and regula-
tions and prospects for further demilitarization. :

Chapter I gives a historical background. The distinguished contributors
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range from Professor Aldo Armando Cocca to Viadimir Kopal, who is chief of
the United Nations Quter Space Affairs Division. Dr. Cocca, in his presenta-
tion, outlines the development of international law, the role which both bilat-
eral and multilateral treaties have played in maintaining the peace, and in a
rather concise manner identifies forces that promote the active militarization
of man’s environment. The ultimate responsibility, he believes, lies with man-
kind as a whole. Ambassador A.H. Abdel-Ghani, a member of the Egyptian
Higher Committee on Outer Space Activities and also past chief of the U.N.
QOuter Space Affairs Division, believes that the creation of a Satellite Monitor-
ing Agency would supply the mechanism necessary to govern outer space. A
major concern which he expressed, and which is shared by peoples of all na-
tions, is the effect on the earth’s inhabitants of super-power activities in space.

In the review of space law, which is the topic of Chapter II, Dr. Stephen
Gorove offered some specific alternatives for further arms control measures.
Gyula Gél and Priyatna Abdurrasyid made informative observations on the
Rescue Agreement, while I.H. Ph. Diederiks-Verschoor provided a series of in-
teresting observations on the Registration Convention. All, however, is not aca-
demic or political. A business perspective is provided by Ronald Stowe, on the
Liability Convention of 1972 and how this treaty operated afier the crash of
Cosmos 954. Mr. Jasentulivana also provided an excellent analysis of the 1979
Moon Agreement.

- Chapter III deals with international laws and regulations which are of par-
ticular concern to the field of space law. This chapter might be more properly
called “further review of space law,” for the subjects with which it deals are so
intimately related to the subject of space law as to be considered part of the
body of space law (as opposed to international law in general). The papers
presented in this chapter deal with the institutions formed internationally to
ensure peace in outer space, space and radiocommunications, the Test Ban
treaty and the Convention on the Prohibition of Military or Any Other Hostile
Uses of Environmental Modification Techniques (the 1978 convention which
drafted a limited multilateral arms control agreement).

The final major section of the book is devoted to proposals for further
demilitarization. One of the most interesting of these is the “First Draft for a
Convention on the Settlement of Space Law Disputes” by Karl-Heinz Béck-
stiegel, which was presented at the Symposium for further discussion at the
request of the International Law Association. Other papers include topical
treatments of how militarization is outpacing legal control in outer space, legal
implications of present and prospective military uses of outer space, anti-satel-
lite weapons, the U.8.8.R. initiative in maintaining space for peaceful purposes
and how space law is related to the attitude toward dlsarmament now present
in the United Nations.

The attitude of the Symposium seems to the reader to be one of “help-
mate” to the United Nations, particularly the superpowers who bear a large
share of the responsibility for maintaining peace in space. The Untied Nations
must look for a security agenda that will serve not only each individual na-
tion’s interest, but that of mankind as a whole. This bock provides keen in-
sight to the problems and possible solutions in the creation of such an agenda.
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The work is not indexed, and there is no separate bibliography, but the
bibliography for each paper is included. Moreover, the source materials are
among the latest in the field. These papers were prepared and presented by
those scholars most recognized and involved in the formulation and interpreta-
tion of principles of space law. The stature of the authors, combined with the
high caliber of the editing and the papers themselves, makes this work one of
educational and international legal significance.

Space Commerce by Nathan C. Goldman (Ballinger, Cambrldge Massa-
chusetts, 1984), pp. 186.

The purpose of this book is twofold. First, the author presents the reader
with an overview of past and future commercial activities. Space transporta-
tion, telecommunications, manufacturing, mining, energy, domestic and inter-
national space programs and domestic policies are examined. Tables usefully
illustrate the type and degree of participation by foreign governments, the
United States and U.S. corporations. Second, the author discusses how space
will be important if key governmental and private sector action is taken. This
book focuses on analysis of the economic, business and policy implications of

past and future commercial activities.

' Chapter 9, of the book (15 pp.) is of interest to the reader concerned with
the legal issues arising from commercial activity. The author notes the conflict
between governmental and private sector interest in communications, remote
sensing, transportation and manufacturing. Current and future laws and regu-
lations are discussed. An appendix contains reprints.of selected international
" and national legal documents. Unfortunately, the discussion is already out-
- dated in light of recent developments in the law such as the Land Remote
Sensing Commercialization Act of 1984, the Commercial Space Launch Act of
1984, and the Presidential determination of November 28, 1984, that separate
international communication satellite systems are in the national interest.

‘Books Received

Finch, E.R. Jr., and Moore, A.L., Astrobusiness: A Guide to the Commerce
and Law of Outer Space, (Paperback, Walden Book Company, Stanford, 1984:
Hardcover, Praeger Publishers, New York, 1985).

Goldman, N.C., Space Commaerce: Free Enterprise on the Hagh Frontier,
(Ballinger Pubhshmg Company, Cambridge, 1985).

Impallomeni, E.B., Spazio Cosmico E Corpi Celesti Nell’ Ordinamento
Internazionale, (Cedam, Padova, 1983).

Jasentuliyana, N. (ed.), Maintaining Outer Space for Peaceful Uses,
(United Nations University, 1984).
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WORKING DOCUMENT SUBMITTED BY THE CHAIRMAN OF THE WORKING GROUP
ON AGENDA ITEM 3: LEGAL IMPLICATIONS OF REMOTE SENSING OF THE
EARTH FROM SPACE, WITH THE AIM OF FORMULATING DRAFT PRINCIPLES™*

Principle I

For the purpose of these principles with respect to remote sensing activities:

{a) The term "remote sensing” means the sensing of the Earth's surfacea from
8pace by making use of the properties of electromagnetic waves emitted, reflected
or diffracted by the sensed objects, for the purpose of improving natural resources
fanagement, land vuse and protection of the environment;

{b) The term “"primary data™ means those raw data which are acquired by remote
Sensors borne by a space object and which are transwitted or delivered to the
9round from space by telemetry in the form of electromagnetic signals, by
Photographic film, magnetic tape or any other means: :

[¢) The term *processed data™ means:

The products resulting from the preprocessing of the primary data needed in
order to wmake such data usable;

The products derived from the products of preprocessing and resulting from
further processing or inputs of data and knowledge obtained from other sources;

{d) The term "analysed information®* means the information resulting from the
interpretation of processed datay

(e} The term "remote sensing activities" means the operztion of remote
8ensing space systems, primary data collection and storage stations, and activities
in processing, interpreting and disseminating the processed data.

Principle IT

Remote sensing activities shall be carried out for the benefit and in the
interests of all countries, irrespective of their degree of economic, social or
8cientific and technological development, and taking into particular consideration
the needs of the developing countries,

Principle IIT

Remote sensing activities shall be conducted in sccordance with international
law, including the Charter of the United Rations, the Treaty on Principles
Governing the Activities of States in the Exploration and Use of Oyter Spaca,
including the Moon and Other Celestial Bodies, and the relevant instruments of the
International Telecemmunication Unien. ’

Princigle‘Iv

Remote sensing activities shall be conducted in accordance with the principles
Contained in article I of the Treaty on Principles Governing the Activities of
States in the Exploration and Use of Quter Space, including the Moon and Other
Celestjal Bodies, which, in particular, provides that the exploration and use of
outer space shall be carried ocut for the benefit and in the interests of all
Countries, irrespective of their degree of economic or scientific development, and

*Taken from U.N. Doc. A/AC.105/352 (April 11, 1985).
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stipulates the principle of freedom of exploration and use of outer space on a
pasis of equality. These activities shall be conducted on the basis of reapect for
the pzinciﬁle of full and permanent sovereignty of all States and peoples over
their own wealth and national rescurces, with due regard to the rights and
interests, in accordance with international law, of other States and entities

under their jurisdiction. Such activities should not be conducted in a manner
detrimental to the legitimate rights and interests of the sensed State.

Brinciple ¥

states carrying out remote sensing activities shall promote international
co-operation in these activities.

o this end, they should make available to other States opportunities for
participation therein, Such participation should be based in each case on
equitable and mutually acceptable terms.

Principle V1

In order to maximize the availability of benefits from remote sensing
activities, States are encouraged, through agreements or othar arrangements, to
provide For the establishment and operation of data collecting and storage stations
and precessing and interpretation facilitiea, in particular within the framework of
regional agreements or arrangements wherever feasible.

Pringiple Vil

States participating in remote sensing activities should make qvailable
technical assistance to other interested States on mutuvally agreed terms,

Principle VII3

The United Nations and the relevant agencies within the United Natilons systenm
should promote international co-operation, including technical assistance and -
co-ordination in the area of remote sensing.

Principle IX

In accordance with article IV of the Convention ¢n Registration of Objects
Launched into Quter Space and article XI of the Treaty on Prineciples Governing the
Activities of States in the Exploration and Use of Quter Space, including the Moon
and other Celestial Bodies, a State cartying out a programme of remote sensing
shall inform the Secretary—General of the United Nations. It shall, moreover, make
available any other relevant information to the greatest extent feasible and
practicable to any other State, particularly any developing country which is
affected by the programme, at its reguest.

Principle X

Remote sensing shall promote the protection of the Earth's natural environment.
To this end, States participating in remote sensing activities shall disclose

all information in their possession identified as capable of averting any
phencmencn harmful to the Earth's natural environment.

Principle XI

Remote sensing shall promote the protection of mankind from natural disasters.

To this end, States participating in remote sensing activities which have
{identified processed data and analysed information that may be useful to States
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‘affected by natural disasters, or likely to be affected by impending natural
disaster, shall transmit them to the latter as promptly as possible.

Principle XII

As soon as the primary data and the processed data concerning the territory
under its jurisdiction are produced, the sensed State shall have access to them on
a non-discriminatory basis and on reasonable cost terms, The sensed State shall
also have access to the available analysed information on the same basis and terams.

Principle XTIY

To promcte and intensify international co-operation, especlally with regard te
the needs of developing ¢countries, a State carrying out remote sensing of the Earth
from outer space should, upon ceguest, enter into consultations with a State whose
territory is sensed in order to make avallable opportunities for participation ang
enhance the mutual benefits to be derived therefrom.

Principle XIV

In compliance with article VI of the Treaty on Principles Governing the
Activities of States in the Exploration and Use of Cuter Space, includipng the Moon
and Other Celestial Bodies, States operating remote sensing satellites shall bear
international responsibility for their activities and assure that such agtivities
are conducted in accordance with these principles and the norms of international
law, irrespective of whether such activities are carried out by governmental or
non-governmental entities or through international organizations to which such
States are parties. This principle is without prejudice to the applicability of
the norms of internaticonal law on State responsxbility for remote sensing
activities.

Principle XV

Any dispute resulting from the épplication of these principles should be
resolved through the established procedures for peaceful settlement of disputes in
accordance with the United Nations Charter.

II.

THE FEASIBILITY OF OBTAINING CLOSER SPACING OF SATELLITES
IN THE GEOSTATIONARY CORBIT#*

Part One
THE STUDY
INTRODUCTION

A. Mandate and organization

1. The Second United Nations Conference on the Exploration and Peaceful Uses of
Outer Space (UNISPACE 82), held at Vienna from 9 to 21 August 1982, made a series
of recommendations which are given in 1its report (A/CONF.101/10 and Corr.l and 2}.
These recommendations, which were subsequently endorsed by the General Assembly in
resolution 37/90, include recommendations for a number of studies to be carried out
by the United Nations system.

2, The Committee on the Peaceful Uses of OQuter Space (COPUOS) and its Scientific
and Technical Sub~Committee, at their meetings in 1982, considered the gquestion of
the implementation of those recom®endations and recommended that three of the
studies should be carried cut on a priority basis, including a study on the

*Taken from U.N. Doc. A/AC.105/340/Rev.l (April 22, 1885).
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asibility of cbtaining closer spacing of satellites in the geostationary orbit
fed their satisfactory coexistence, which would alsc entail a closer examination of
::chno-econemic implications, particularly for developing countries, in order to

engure the most effective utilization of this orbit in the interest of all

countries.

3. The decision to undeitake the present study was made by the General Assembly
in resolution 38/80 endorsing the recommendations of COPUOS., By the same
resolution, the General Assembly decided that the Legal Sub-Committee, at its
twenty-third session, should establish a working group to consider, on a priority
pasis, matters relating to the definition and delimitation of ouFer space and to
the character and utilization of the geostaticonary orbit, including the elaboration
of general principles to govern the ratiocnal and equitable use of the geostationary

orbit.

4, The Committee recommended that this study be carried ocut iy co=operation with
the International Telecommunication Union (ITU) and other organizations.
Accordingly, ITU, the Eurcpean Space Agency (ESA), the Internatiomal )
ralecommunications Satellite Organization {Intelsat) and the International System
and Organization of Space Communication (Intersputnik) were invited to provide
gschnical information for use in preparing the studies, ITU was alsoc invited to
provide technical advisers to participate in the meeting of the Group of Experts,

5, As recommended by the Committee, its member States were invited to provide
working papers on the subject. Working papetrs were provided by Argentina, China,
Colombis, Czechoslowvakia, the Federal Republic of Germany, Pakistan, Sweden and the
Unton of Soviet Socialist Republics. The information provided in these papers has
been used in preparing this study. In addition, various ITU texts referred to in
the biblicgraphy have been taken into account. Technical information provided by
Intelsat has slsc been used,

[N As further recommended by the Committee, member States selected in accordance
with procedures and c¢riteria established by the Committee were invited to nominate
experts to participate in a group of experts to assist in the study. The members
of the Group of Experts were appointed by the Secretary-General and included -
experts from the following countries: Colombia, Czechoslovakia, Italy, Japan,
RKenya, Pakistan, Sweden, USSR and the United Kingdem of Great Britain and Norihern
Ireland, Representatives of ITU also participated in the meeting as technical
advisers. The eiperts participated as individuals and the views bxpressed in this
study do not necessarily reflect the views of their Governments, The .
representatives of ITU participated in an advisory capacity and the views expressed
in this study do not necessarily reflect the views of their organization. The
napes and affiliations of the experts and technical advisers are given in the annex,
7. The Group of Experts met from 20 to 23 March 1984, during the session of the
Legal Sub-Committee, to review a preliminary draft study prepared by the
Secretariat and to consider revisions to be made for the draft final study to be
submitted to the Scientific and Technical Sub-Committee for review at its session
in February 1985,

B. Background

8. The Second United Nations Conference on the Exploration and Peaceful Uses of
Quter Space was convened in part to assess new developments in space technology, to
exchange information and experience on their present and potential impact, and to
35sess the adequacy and effectiveness of institutional and co-operative means of
tealizing the benefits of Space technolegy. In particulat, the Conference
considered the implications of the use of the geostaticnaty orbit, the need and
Egssibilities for optimizing that cse, as well as of the measures to be taken to

at end.
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9. The Conference noted that the geostationary orbit is a unique natural resource

of vital importance to a variety of space applications, including communications,
meteorology, broadcasting, tracking ana data relay for satellites in low Eatth |
orbits and other applications. It poted that the geostationary orbit is a limited
though not depletable natural resource, that its optimal utilization requires
co-ordination, planning and/or arrangements, and that consideration of the
utilization of the orbit must include consideration of the use of the radio
frequency spectrum and the possibility of physical collision,

10. The Conference further noted the explosive growth in recent years in the use
of the geostaticnary orbit, especially for communication satellites, and the
concerns that have been expresSed relating to the availahjlity of orbital positions
and freguency assignments for countries which have not yet placed satellites in the
orbit. It noted that while thers now seems to be general awareness of these
concerns and certain regulations have been adopted, the present system of
tegistration and co-ordination may need to be improved to guarantee, in practice,
for all countries, equitable access to the geostationary orbit and the frequency
bands allocated to space services, 5 World Administrative Radio Conference (WARC)
on the use of the geostationary orbit is scheduled to meet in two sessions, in 1385
and 1988. The GrouP of Experts for the present study noted, nevertheless, that
there was no evidencCe that any satellite system had not been accommadated in the

geostationary orbit after it had passed through the existing co-ordination .
procedures,

11. On the question of the legal nature of the geostationary orbit, the Conference
noted that it is accepted by most nations that the geostationary orbit is a part of
outer space and, as such; it is available for use by a2ll States, in accordance with
the outer space Treaty of 1967. However, the equatorial countries consider that
the geostationary orbit constitutes a physical'phenomencn related to the reality
of our planet in that its existence depends exclusively on its relation to
gravitational phenomena generated by the Barth and that, for this reason, it should
not be included in the Concept of outer space and its utilization should be
regulated under a SUi generis régime.

12. The Conference also considered the special needs of the developing countries
with respect to the geostationary orbit. In particular, the international goal of
increasing the effective communication capacity through technological advances in
otder to accommodate the communication needs of all countries may conflict with the
goal of developing countries to increase their self-reliance in space technology.
The Conference recommended that any planning method and/or arrangement that is
evolved should recognize and accommodate the future needs of developing countries

and should not result in unnecessarily hastening their plans to the detriment of
their financial and self-reliance interests.

13, within the United Nations system, the Conference noted ITU has played a major
and important role in the systematjec planning, management and regulation of space
communication activities through allocation, co-ordination, notification and
registration of radio frequencies and positions on the geostationaty orbit Eor the
various radio communication services using space techniques, ITU organizes
frequent World Administrative Radio Conferences (WARCE] to review and, where
necessary, revise the pertinent portions of the ITU Radio Regulations, inter alia.
{2) to take into account technical progress in the various fields and new
requirements in radio communication services submitted by all countries in the
light of article 33 of the International Telecommunication Convention which
provides for equitable access to, and etficient and economical use of the
geostationary satellite orbit and the radic frequency Spectrum by all countries,
and (b} to provide the basis for couptries In a position to do so to develop
‘techniques desighed to improve the utilization of the radic frequency Spectrum and
the geostationary Satellite orbit with a view to increasing the total radio
communication facilities availahle to the world community, The Conference furthef
noted the important role in promoting co-operation in Space telecommunication
activities that is played by other international organizations includina Intelsat.
Intercosmos, Intersputnhik, ESA, the International Maritime Satellite organization
(Inmarsat), the Arab Satellite Communications Organization (Arabsat) and the
European Telecommunications Satellite Organization (Eutelsat).
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14. The purpcse of the present study is to consider in greater detail the question
of increasing the capacity of the geostationary orbit by reducing the spacing
petween satellites within the context of the general conclusicns and
recommendations of UNISPACE 82 in order to provide guidance to member States in
planning their use of satellites in the geostatiopary orbit, including their
programnes of regional and international co-operation.

15. The question of the spacing between satellites, however, canpot be isolated
frem the general question of the effective utilization of the geostationary orbit,
The study also takes into account, therefore, the related questions of frequency
allecations, frequency re-use, other new technigues and the use of
pon-gecstationary orbits to teduce the demand on the geostationary orbit.

15. The present study is based on information provided by member States and
jnternational organizations in working papers and other material submitted for the
study. Information provided by member States and international organizations feor
NISPACE 82 and published technical repocts were also used.

17. Further information on the questions considered in the present study can be
obtained from the documents listed in the selected bibliography attached to the
study.

1, THE GEOSTATIONARY ORBIT

A. Definition and characteristics

18. The geostationary orbit (alsec known as the gecstationacy satellite orbit

or GS0), as defined theoretically using the highly simplified assumption that the
Barth is an isolated, perfectly spherical, spinning mass, is a circular orbit
around the Barth approximately 35,787 km above the eguater. At this altitude, a
satellite orbits the Barth with a period of 23 hours 56 minutes, synchronously with
the Earth's rotation, If the orbit were directly above the equator, with the
gatellire revo)lving in the same Qirection as the Earth rotates, Lfom west to east,
the satellite would appear from the ground to remain stationary. Such a perfectly
geostationary orbit would be unique in providing a constant orientation between the
satellite and any fixed point on the ground within view of the satellite, so that
there would be no need for ground antennas to move to track the satallite.

19. In practice, a satellite cannot remain in a perfectly circular orbit with
fixed orientation. Gravitational forces from the Sun and Moon, radiation pressure
from the Sun, and variations in the Farth's gravitational field due to departures
from perfect spherical symmetry cause slow, periodic variations In the eccentricity
and inclination of the orbit, resulting in movement of the satellite from its
desired gecostationary position.. In the case of inert satellites and debris, the
orbital variations grow, resulting in orbits that are quite different from the
geostationary orbit but which regularly intersect it, giving rise to the
possibility of collisiong which will be discussed below. Active satellites have
station-keeping propulsion systems to ¢ounteract the disturbing forces and maintain
the satellites glose to their desired positions.

20. Station-keeping manoceuvres greatly reduce but do not eliminate departures frem
the theoretical geostationary orbit. The operaticnal geostatjonary orbit,
therefore, should be considered not as a circle, but as a three dimensional ring or
torus encircling the Barth. With current station-keeping capabilities,
geostationary satellites vary in altitude by about 30 km and move through a band
apoyt 150 km wide extending north and south of the eguator., In the sast-wesat

dire?tion, along the geostationary orbit, the ‘typical station-keeping ability of
.1 of longitude with respect to the ground corresponds to a range of 150 km.
The operational orbit can therefore be considered to be & ring 150 km wide (north=
Bouth) and 30 xm thick (altitude) with an active satellite remaining within a

180 km long (east-west) segment of the ring.

21.- The term geosynchronous or synchroncus applies to all satellites having a
Periog Corresponding to the Barth's rotational pericd, i.e, about 23 hours

56 minytes, It thus applies not only to geostationary satellites but also to
8atellites having orbits which are substantially eccentric (non-circular} and/ér
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inclined (non-eguatorial). A satellite in a circular-inclined orbit will appear
from the ground to move daily through a figure-eight pattern centred on a fixed
point on the geostationary orbit, while a satellite in an eccentric eguatorial
orbit will move eastward and westward along the geostationary orbit, Various
combinaticns of eccentricity and inclination will result in various patterns of
movement ingluding a simple loop about a fixed point on the geostationary orbit,
These inclined or eccentric orbits retain the advantage of providing continuous
contact between 3 satellite and Earth stations, but generally require Earth
stations with steerable antennas to follow the satellite in its daily motiocn
thtough the sky, Steerable Earth station antennas are not needed, however, if the
angular dimension of the loop is less than the beamwidth of the main lobe of the
antenns. No operational satellites are currently in inclined or eccentric
geosynchronous orbits, but the technigque has been propesed as a method for
relieving pressure on the geostationary orbit, as will be discussed in chapter III,

22, Apart from the question of whether or not ground antennas need to be able to
track a nominally geostationary satellite, which is dependent partly on antenna
beamwidth and satellite station-keeping accuracy and partly on the potential need
to transfer service to a satellite at another location, the reasons why potential
users may prefer geostationary orbits to other types of orbit lie in three main
areas, the strength of the preference varying considerably for different satellite

system characteristics:

(a} The service area within which all points on the ground enjoy continucus
visibility of the satellite is at a maximum when the satellite is geostationary,
extending {for 5" minimum elevation) to more than 76" north and south latitude at
the same longitude as the satellite, and to more than 76" east and west along the
equator, As the relative movement of the satellite jincreases, so the area of
continuvous visibility is reduced. Maximizing the service area is of considerable
importance for a system providing intercontinental communications, but of less
importance for a system providing local services to an ares near the equator.

(b) A technically advanced satellite may carry several spot-beam antennas
aimed at different peints on the FRarth's surface., If the satellite were to move
far from a nominal geostationary orbital position, the relative pointing angles to
the aiming points would change, and instead of simply adjusting the satellite
attitude, it might become necesasary to provide separate pointing facilities for
each antenna, at additional complexity and coat. This would not apply to a sinmple
satallite with & single antenna beam.

(e} If for any reason the satellite movements are such that the available
area of continuous visibility is inadequate for the system requirements, then it
becomes necessary to use more than one satellite, with pairs of ground antennas
simultanecusly tracking satellites entering and leaving the coperational arc of the
orbit and switching transmissions between them. While such a system may be
necessary to provide high latitude coverage, the substantial extra costs tend to
make it unattractive if-a geostationary satellite would be a guitable alternative.

B. Communication satellites

23, The major use of the geostationary orbit is for communication satellites for
which continuity of service, large area of coverage and fixed pointing antennas are
great advantages. The great majority of communication satellites currently in use
are in the geostationary orbit. Satellites in the fixed-satellite service relay
telephone signals, telex messages, television programmes and data transmissions
between fixed - as opposed to mobile - Earth stations, Telephony has constituted
the bulk of the traffic ountil now, but television distribution from central.
distributing centres to large numbers of local receivers has been growing rapidly,
and business services including data transmission, facsimile services and video
conferencing are expected to grow rapidly in the future,

24. A communication satellite system comprises the space segment, including
operational satellites, spare satellites in orbit and spare satellites on the
ground, -and the ground segment, including one or more main Earth stations for
tracking the satellite and monitoring and controlling its operations and a large
number of Earth stations serving the communication network. The satellites receive
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gignals transmitted from their associated Earth stations on the up-link frequency,
amplify the signals and retransmit them to the ground on a different down-link
frequency. The amplification and frequency translation are carried out by
rranspenders of which a typical satellite might carry 12 to 24.

25, The signals transmitted by a satellite, whether they consist of telephcne
calls destined for one specific place or television programmes being distributed
across an entire country, are generally broadcast to every Earth station served by
rhe satellite. Each Earth station then decodes the signals and passes along those
jntended for its local area.

26, Similarly, on the up=link, a2 aatellite can generally receive signals from any
garth station in its service area at any time. If many Earth gtations are to
transmit messages simultaneously, the signals must be either transmitted at
different radio frequeneies - the frequency division multiple access (FDMA)
technique - or digitized and interleaved in very brief time intervals ~ the time
division multiple accese (TDMA) technique.

27. A satellite antenna focuses the transmitted power into a beam that covers the
desired service area on the ground with a relatively uniform power distribution and
focuses the received power From the Earth stations onto a detector with a gain
similarly constant over the service area. Depending on the service area apd
communication tratfic pattern, an antenna may be designed to have a wide global
beam covering the entire visible hemisphere, an irrequlacly shaped beam to cover a
specific geographic area or a very narrow gpot beam covering a small area with a
high traffic denaity. A satelllte may have a single antenna covering the entire
gervice area or a number of antennaa covering different areas within the service
area,

28, The size of the area that can be served by a gecstationary communication
patellite is limited by the angle with reapect to the horizon at which an Earth
station can reliably transmit to and receive from the satellite. An Earth station
at & distance of 9,050 km from the subsatellite point will see the satellite right
on the horizon. Even if there are no topographic obstacles, the long atmospheric
path may interfere with transmissions. Typically, a 5° elevation, corresponding to
a range of 8,500 km, or a 10" elevation, corresponding to a range of 8,000 km, is
taken as the lower limit of reliable communicatichs. Using 5° as the lower limit,
a satellite with an appropriate heam could relay gignals between any two Earth
stations within a circle of radius 8,300 km, correspending to 76.3" of latitude,
about the subsatellite point on the equator, a total area of 195 million =q km,
about 38 per cent of the Earth's surface. Thus a geostationary satellite above the
prime meridian {0'N-S, 0'E-W) could cover a circular area extending from 76.3°E to
76.3'W in longitude and from 76.3°N to 76.3°S in latitude. The width of the
coverage area from east to west decreases with latitude away from the eguator,
declining from about 17,000 km on the equator to 11,000 km at 45°N and 5,900 kn

at 60°N. '

29, If a communication satellite is to serve Earth stations spread out over a
specific gecgraphic area of this size, the satellite must be located at the
geostationary longitude corresponding to the centre of the area. For many
Batellite systems, however, the Earth stations are located within a much smaller
service area, and the satellite can be located anywhere along a gecstationary
orbital arc whose length i5 equal to the difference between the longitudinal extent
of the visibility area and the longitudinal extent of the service area.

30. FPor a given service area, however, the positions along the possible orbital
arc are not 2ll equally desirable. Whenever possible, communication satellites are
logated west of the service area in order to facilitate continuity of service
during the eclipse periocds. These eclipses occur whenever a gecstationary
satellite passes through the Earth's shadow, and therefore loses power from the
sclar panels, for pericds of up to 72 minutes on each of 44 consecutive nights
around the spring and fall equinoxes., Continuity can be provided through power
from on-board batteries of by switching to another satellite, but in any case, the
Problem is minimized if the satellite is west of the service area so that the
eclipses occur after midnight in the service area when tratfic volume is reduced.
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3L A 1apq, humber of communication satellite systems are now in operation and
anditi°“al S¥stemg are being planned and built. Two global systems, In§8153§ and
Interap“tﬂik. Provide world-wide service and are open to any country which wishes
to Joip, Intelsat has 108 member States 'and owns and cperates 18 satellites over
the Atlanese, Pacific and Indian Oceans providing.international voice, television
3nd daty Communicatjons. In addition to the international services, Intelsat
;::saa Spare Capacity to sokte 24 countries for domestic communicatiqu-

*FSPULNLK hag 14 member States and leases capacity. on USSR satellites over the
Atlant i and Indian Oceans to provide telephone and television communications.

22. On the tegional level, the European Communications Satellite (ECS) system was
evelonay by ESA and is now being operated by Eutelsat, providing telephone §nd
television Communication services to its 23 member States. Arabsat ig plarning to

launeh jyq first satellite in 1984 to provide services to the member States Of the
Arab League,

3. on the narional level, domestic communication satellite systems are being
Sperateg by Canada (Anik), India (Insat}, Indonesia {Palapa}, Japan {(CS), USSR
{Ekran, Gorizent, Raduga, Molniya, Lowtch) and the United States (Comstar, Galaxy,
RCA Satcom' sas Westar}. Brazil, Prance, the Pederal Republic of Germany and )
Swaden g, have'systems under construction and other countries are planning systems,

€. Mohile and broadcasting satellites

34. 1p addition to the communication satellites in the Eixed-satellite service
desctibed above, geostationary satellites are also used operationally for maritime
SOMMUNications and broadcasting services. Satellite systems for aercnautical and
lang Mobile communications are being studied. These satellites differ from
Satellites g the fixed-satellite service primarily in having more powerful
Fransmitgezs 80 that the signals can be received by smaller and less expensive earth
Stations, Inmarsae, currently with 40 member States, provides telephone serviges
9lobalyy ships and marine platforms and is studying the possihility of providing
aeranauticﬂl and land mobile communication services, In the USSR, the Yolna
satellice Bystem has been established for maritime and aeronautical mobile

¢rvice, While such mobile satellite services will certainly grow over the next_
decace, the number of satellites involved will, for the foreseeable future, remain
smal}l Compared to the number of satellites in the fined-satellite service.

as, Geostationary satellites can also be used to relay data from satellites in low
earth Orbit to a central ground station thereby allowing real-time wor}d~wxde
SOVerage by tpne orbiting satellites without a global network of receiving

stat1°“5- The United States Tracking and Data Relay Satellite System {TDRSS),
“hich has linkea the Space Shuttle and Landsat 4 to a ground station, is an example
of much & system. Such satellites are also unlikely to contribute significantly to
€oN9eation in the orbit.

36. Direct broadcasting satellites for transmitting television programmes to.small
inexpen51Ve home or community receivers have been used by some countries, While 2
Large Mumber ot countries have indicated an interest in this technology for both
9¢neca) Ptogramming and education, the economic and social costs and benefits are

Dot yer tlear so that estimates of the numbérs of such satellites to be launched
Femain highly speculative.
37,

Direce brosdcasting satellites, which transmit signals at higher power than .
COHVentional communication satellites, are limited in their capacity by the.amouf
of power that can be generated from available solar panels. Whereas satellites in
the fixed-satellite service typically have a capacity eguivalent to 24 telev?s;on
channela, Some currently planned direct broadcasting satellites have a capacity for
three channels. Since the frequency band allocated to direct broadcasting is
divideq into many channels - into 32 channels in ITU Region 2 (the Americas) for
xample - , very large number of such satellites would be required to use all
Channaly from all positions,

38 1 sho oted that there is no clear division in practice between o
sBtellireg :ig :gnse;:ioﬁal telecopmunications and those for direct btoadcas;inzd‘
ome or community recelvers. Recent advances inrreceiver technology have reduc
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the satellite power required for reception by small Earth stations, allowing direct
proadcasting services to community and even home raceivers from satellites whose
wer levels are within the limits set by the Radio Regulations for the f£ixed-

gatellite service.

D. Other applications

39, Meteorological satellites in geostationary orbit provide freguent cbservations
of cloud cover, cloud and surface temperature and water vapour and allow
getermination of wind velocity at cloud level. The geostaticnary satellites
complement orbiting satellites which provide coverage of the polar zones and
vertical profiles of temperature and water vapour. World-wide coverage from 6075
to 60°N is provided by the following geostationary satellites: the Geostationary
operational Environmental Satellites GOES-East at 70°W and GOES-West at 135°W
(United States), Meteosat at 0' (ESA), GMS at 140°E {Japan) and the Indian National
satellite (Insat) at 74°E. The USSR plans to launch its Geostaticnary Operational
Meteorological Satellite (GOMS) and station it near 70°E. These satellites form
the space=based pertion of the Global Observing System in the World Weather Watch
eco-ordinated by the World Meteorolegical Organization, In addition to acquiring
metearological imagery and other environmental data and transmitting it to ground
stations, the satellites also collect and relay meteorclegical and other
environmental data between ground staticons. Data from these satellites are made
available to all countries., The volume of data acquited and relayed by these
gatellites is small compared to the volume of data relayed by communications
satellites and is not expected to grow rapidly.

40. The geostaticnary orbit has alsoc been used for space research satellites
including the International Ultraviolet Explorer {1UE) for astronomical research
and the Geostationary Earth Observation Satellite GEUS~2, for studying the
magnetosphere. 1In the geostationary orbit these satellites can zremain in constant
contact with their ground stations, fThe number of such satellites and the amcunt
of data they transmit are extremely small compared with communication satellites.

41, There have been proposals to place remote sensing Satellites in the
geostationary orbit but for the moment there are no plans to do so. Such
satellites could selectively observe areas of interest and could provide virtually
continuous coverage of rapidly changing phenomena such as flcods. The
disadvantages of the geostationary orbit for remcte sensing are the difficulties of
obtaining high resolution from such an altitude and the need for a number of
satsllites for global coverage, along with orbiting satellites for coverage above
60°N and 60°S. In any case, the number of satellites and the volume of data would
be small relative to communication satellites.

42. Other technologies that have been proposed for the geostationary orbit include
large multi-mission gpace platforms, solar power satellites, manned space stations
and co-ordinated clusters of satellites. These, however, are at a very early stage

of feasibility study and are unlikely to be implemented within the next 10 years,
If and when they are implementad, they could either increase the congestion in the
geostationary orbit, as might be thé case with larqge numbers of extensive solar
power satellites, or reduce the congestion, as might be the case with communication
platforms using advanced technologies to maximize efficiency of use of the
available radic frequency bands. The development of such syatems and their impact
on the use of the geostationary orbit is therefore entirely speculative.

E. Collisions

43, The number of obijects in the geostationary orbit, including active satellites,
dead satellites and associated fragments and debris, is increasing steadily, ang
with it the probability of cocllisions between objects. Since these objects may be
travelling with relative speeds up to many kilometres per second, any collision is
likely to put an active satellite completely out of service, Collisions between
objects can be divided into three categories: collisions between two active
Satellites, collisions of an active satellite with a dead object and collisions
between two dead objects.
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44, Active satellites normally maintain their position in the geostationary orbit
to within +6,1", both along the orbit and across the orbit, through pericdic
station-keeping manceuvres., Two satellites which maintain nominal positions
-separated by 0.2° or more will therefore stay apart with no risk of collisien, If
two active satellites operating at different frequencies are assigned to the same
nominal positions there is a low probability of collision.

45, The risk of collision between satellites assigned to the same position could
be reduced or eliminated through co-ordinated formation-keeping between satellites,
This would require precision tracking of the satellites telative to each other ang
precision orbital contrel manceuvres, which could be done either from the ground,
from a master control satellite of by each of the satellites in the formation. All
of these possibilities, however, would reguire advances in tracking and orbit
control technology.

46. The problem of ¢ollisions between agtive satellites and dead satellites is
somewhat gqreater, and the probability of collision is growing slowly but steadily,
As noted above, the orbits of inactive satellites are generally eccentric and
inclined to the geostationary orbit such that they pass through the geostationary
orbit pericdically. The probability of a collision is proporticonal to the number
of active satellites and to the number of inactive satellites and increases with
the cross-sectional area of the satellites., In spite of the small probability of
collisions, when satellite tracking indicates that a dead cbject will pass
dangerously near an active satellite, an evasive manceuvre can be made by the
active satellite to eliminate the risk.

47. ‘The probability of collision could also increase substantially if the amount
of small untrackable debris in orbits jintersecting the geostationary orbit becomes
very large, for example through explosions of propulsicn systems or through
fragmenting collisions, Since small fragments at high altitude cannot be observed
or tracked, it is not possible to estimate the probability of collision from such
objects or to avoid collisions through evasive manoeuvres.

48, Since the main danger arises from inactive satellites damaging active .
satellites, the probability of collisions can be reduced if jinactive satellites ate
removed from the geostationary altitude with the last of their station-keeping
propulsion. It appears that an increase in altitude of about 200 km will
effectively prevent a satellite from passing through the gecstationary crbit, A
number of gatellites have already been removed from the geostationary orbit at the
end of their useful lives in this way, including USSR communication satellites,
Intelsat satellites, United States geogtationary meteorological satellites, the
Pranco-German Symphonie satellite and the ESA GEOS-2 and Orbital Test Satellite.
Once. satellites have lost their manceuvring capability, they can be removed from
the geostationary orbit only by scavenging missions which are not possible with
current technology and would certainly be very difficult and expensive.

43, The danger of collisions, although very small at present, could in the future
pose certain constraints on the number and size of satellites in the geostationary
orbit., It does not appear to directly affect the spacing between active satellites
but further studies may be required,

50. Another consideration regarding relatively close approaches to an active
satellite by other objects is that reflections off these objects might cause
interference to attitude control sensors on the active satellite, thus causing
attitude disturbances resulting in breaks in service.

II. THE RADIQ FREQUENCY SPECTRUM

A. Radio interference

51. The questjon of the spacing between satellites is essentially a gquestion of
radio interference between communication satellites. As has been noted in the
preceding sections, other uses of the geostationary orbit do not contribute
significantly to congestion in the orbit and the danger of collisions may not be a.
significant constraint, The guestion then is essentially how closely satellites
can be spaced along the orbit before the signals to be relayed by one satellite
prevent the successful commynication of messages through the neighbouring
gatellites.
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52. Two communication systems can be said to interfere if signals transmitted by
one are received by the other. While interference is never desirabla per se, low
jevels of interference may be acceptable in that they do not prevent satisfactory
conmunication. Efforts to eliminate all interference would unnecessarily limit use
of radio communication. What must be controlled, therefore, is the harmful
interference which degrades, obstructs or interrupts a radioc communication
gervice. Harmful interference depends on both the nature of the signals
gransmitted by the interfering system and the sensitivity of the receliving system
to the interfering signals. The interference can in principle be reduced to an
acceptable level by adaptation of either the system that emits the interference or
the system that is interfered with.

53, Interference to a satellite communication system can arise from both
terrestrial communication systems and other satellite systems. #Host of the
frequency bands used for satellite communicatigns are alsc used for terrestrial
eommunication services. Since terrestrial signals are generally much stronger than
the signals received from satellites, Barth stations are ¢ommonly located away Lrom
cities and protected by hills from tetreatrial transmitters, thereby reducing
terrestrial interfecrence to acceptable levels. Transmitters of terrestrial
gystems, which generally have highly directive antennas, c¢an also interfere with
satellite receivers if their transmitted beams intersect the geostationary orbit
and if they are operating in a ghared frequency band. This type of interference is
rare and satisfactory techniques exist to eliminate it when it does occur.
merrestrial interference, like any other scurce of interference or neclse, can
complicate the problem of achieving closer spacing of satellites but is not a
determining facteor.

54. 1Interference can arise between satellite systems that are using the same
frequency'bands, that are close together in the geostationary orbit and that serve
areas that are close together on Earth, One important factor for avoiding
interterence is antenna design., Given the low risk of collision, satellites that
cperate at different frequencies or polarizations or that cover well separated
service areas can be located at the same nominal position in the geostationary
orbit,

B, Frequency bands

55. Within the electromagnetic spectrum, the range of frequencies up to 3,000 GHz
iz called the radio frequency spectrum. While frequecies up to 275 GHz have been
allocated for space services, the frequencies currently available for use by
tatellites range from about 100 MHz to about 60 GH#, lower freguencies being
limited by reflection from the ionosphere and higher frequencies by atmospheric
absorption and the currently available technology. Specific frequency bands are
allocated to specific communication services by the World Administrative Radio
Conferences (WARCs} of the ITU. For space activities, frequency bands have been
allocated for space research, metecrclogical satellites, Earth exploration
satellites, maritime communication and radio-navigation satellites, aercnautical
communication and radic-navigation satellites, communication satellites in the
fixed-satellite service, broadcasting satellites and inter-satellite links. In
general, each service is allocated a number of bands, and band= are commonly shared
by more than cne service.

36. BAs indicated in chapter I, it is only for communication satellites in the
fized-satellite service and broadcasting satellites that there is likely to be any
congestion of the qeostationary orbit and the available frequency bands in the
foreseeable future. #e will therefore consider further only the frecuency
allocations for those two services,

57. Por communication satellites in the fixed-satellite Bervice, the fregquancy
bands in operational use are the 6/4 GHz band and the 14/11 GHz band, In the

6/4 GHz band, frequencies of 5.925-6.425 GHz are used for the up-link and 3.7 to
4.2 CHz for the down-link, a bandwidth of 500 MHz in each direction. In the
14/11 GHz band, the up-link is 14-14.5 GHz while the down-link is either
10.95-11.2 GHz and 11.45-11.7 GHz or 11,7-12.2:GHz, in either case a bandwidth of
300 MH2 in each direction. In the 30/20 GHz band, a much larger bandwidth,

3,500 M4z, has been allocated, but only very limited use has been made of this
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band, partly due to the technical difficulties of woéking at these high frequencies
and partly due to the attenuation of these frequencies by rain. The 1379 WARC
approximately doubled the bandwidth of the 6/4 GHz and 14/11 GHz bands, but the
extra bandwidth is not ‘'yet in use, The fregquencies now available are 3.4 to

4.2 GHz and 4.% to 4.8 GHz for down-link and 5.85 to 7.05 GHz for up-link
transmissions.

58. Broadcasting satellites have been allocated frequencies around 12 GHz for
their broadcasting transmissions, with 500 MHz of bandwidth allocated in ITD
Reglon 2 (the Americas]) and Region 3 {Asia), and BOD MHz in Region } (Europe and
africa). This band is unigue in that specific frequencies and positions in the
geostationary orbit have been assigned to specific countries as defined by detailed
plans adopted by the 1977 WARC for Regions 1 and 3 and by the 1983 Regional
Administrative Radio Conference (RARC) for Region 2, For Region 1, 49 television
channels are designated in the 11.7-12.5 GHz band and 34 orbital positions -
separated by 6  are designated in the geostationary orbit between 37°W and 170°E,
As a rule, tour to five channels are assigned to each country with the direction,
aize, shape, polarization and power of each antenna beam specified. In some cases,
the same orbital position and frequency have been assigned to two countries that
are sufficiently separated gecgraphically to awoid interferéence between the
signals. For Region 2, the 1983 RARC divided the 12,2-12.7 GHz band intc

32 channels and allocated orbital positions with specified beam characteristics to
each country, Positions serving the same or adjacent areas using the same channels
were separated by 9" while positions serving well separated areas were Separated by
as little as 1. .In cases where countries required less than the full available
bandwidth, up to eight countries were assigned the same position using different

channels,

C. Frequency re-use and bandwidth compression

59, Satellites can be assigned to the same ncminal orbital position and the same
frequency band if the signals are polarized differently or if the beams are limited
to well gseparated areas, techniques referred to as frequency re-use., Signals
transmitted to or from satellites can be polarized either linearly or circularly,
and two separate signals can be transmitted by using orthegonal linear
polarizations or right and left circular polarizations. Currently, this technique
18 used to approximately double the communication capacity of satellites in the
fixed-satellite service within a given frequency band.

60, Satellites can also use directional antennas to focus signals on the desired
gervice area while minimizing the power transmitted cutside the service area. By
appropriate design of the antenna and the signal feed, an antenna beam can be

- shaped to match roughly the shape of the service area. Another antenna of the same
or another gsatellite can then be used to transmit a separate signal on the same
frequency to a separate service area. The communication capacity can be increased
roughly proportionately to the number of sBeparate beams that are used.

€1, The communication capacity of a satellite can also be increased by technidques
of signal processing. fThrough thé use of such techniques, either already developed
or under development, speech and television sighals, which make up the bulk of
communication tratfic, can be converted to digital signals and processed into a
smaller volume of digital signals with a narrower bandwidth while retaining all of
the essential information. These techniques are independent of frequency re-use or
reducing satellite spacing, but contribute to the same tltimate objective,
increasing the communication capacity of the geostationary orbit.

62, A satellite system is capable of providing an average efficiency of

15 telephone channels per 1 MHz of bandwidth {f analoyg FM/FDMA transmission is
ssed. The efficiency can be increased to at least 35 channels per MHz using
dagita; pulse code modulation (PCM} with TDMA and digital speech interpolation
(DSI}, and will reach 70 channels/MHz or more when the 32 Kbit/s advanced digital
PCM (ADPCM) modulation scheme is introduced. The International Telephone and
Telegraph Consultative Committee (CCITT) is expected to adopt a standard for the
latter in 1984, an@ its operational implementation in satellite systems can be
foreseen by the end of this decade. It is therefore expected that digital
techniques w;ll increase capacity relative to the present analog techniques by a
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factor of close to 5. Further develcpment in this direction iskalready foreseen
for the 1990s, a 16 Kbit/s modulation scheme being already under study.

g3, Analog circuit multiplication techniques such as comptessed/expanded
{companded) FM is also available and in limited use and could be very effective for
thin route satellite networks.

III. SATELLITE SPACING

64. In principle, the minimum spacing between satellites will be the spacing at
which the combined interference and noise into each communicaticn system is just
pelow the level that would seriously deqrade the signal quality. If all satellites
and Earth stations were of identical design and carried identical communicaticns,
the minimum spacing would be uniform and fairly easy to determine,

65. In practice, communication satellites and their assogiated Earth stations vary
substantially in their characteristics, the technoleogy is developing quite rapidly,
and the number of systems and thelr geographical distribution is changing. The
standards for Barth stations, for example, include specificationa for antenna
diameter ranging from 1 m to 30 m eccording to the communigation servige
requirements. Different systems will therefore require different spacing and the
positions assigned must allow enough tolerance for changes in traffic patterns and
tne introduction of new systems,

A, Earth station design

66, The primary factor which determines the minimum spaclng between satellites is
the design of the Earth station antennas. The signal power which an antenna
radiates to satellites other than the intended satellite must be sufficiently low
rot te disturb those satellites' ability to receive signals from their own Earth
staticns., Similarly, the Earth station must have a low sensitivity to signals
received from directions other than that of its intended satellite if its own
signals are to he received clearly. Since Earth stations generally use the same
antenna for transmitting and receiving, the angular distributions of radiated power
and reception sensitivity are similar.

67. The pattern of radiated power and receptiocn senaitivity is usually considered
in two segments, the main lobe and the side-lobe radiation patterns.

Quantitatively, an antenna is characterized by the gain as a function of angle from .
the axis, the gain being the ratic of power radiated in a given direction to the
power emitted in all directions by an isotropic antenna with the mame power input.

68, The angular width of the main lobe depends on the size of the antenpa and the
Hébelength of the radiation. For a parabolic antenna of djiameter D operating at
wavelength )\ , with D and A expressed in the same units, the width of the beam in
degrees at the points where the power is one half the maximum powat, il.e. 3 4B down,
1a given by the formula:

=70 A
D

Por the purposes of satellite EFarth stations, this is perhaps mote conveniently
expressed as: :
21
§ B —

£xD

where £ is the freguency in GHz and D the diameter in metres, Thus the beamwidth
decreagses as the frequency and the diameter increase, Of the two frequencies used
for up-link and down-link transmissions, the higher frequency is generally used for
the up~link to minimize the transmitted beamwidth. ¥Por an Barth statien operating
8t 6 GHz, a 30 m diameter antenna would have a 0.12° beam and a 10 m antenna

3 0,35 beam. An Barth station transmitting at 14 GHz could achieve the same
beamwidths with antennas of 13 m and 4 m, respectively. For satellite broadcasting
8t 12 GHz, an 80 cm home receiver would have a reception beamwidth of about 2°,
about 1° on either side of the axis,
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§3. Not all of the radiated power goes into the main beam or lobe. Even in an
i4eal antenna, power is also radjated into side lobes which decrease in amplitude
away from the main beam. It is therefore not sufficient that an adjacent satellite
be cutside the main beam; it must be outside the side lobes whose amplitudes are
high encugh to cause harmful interference. While there is a theoretical minimum to
the amplitude of these side lobes, in practice the amplitude is determined by the
structure of the antenna and in particular, the structure of the feed system. The
feed horn and/or sub—reflector distort the radiation pattern and increase the

side—lobe levels,

70. The International Radio Consultative Committee (CCIR)} has established a

reference curve of side~lobe amplitude as a funcgtion of off-axis angle. For large
antennas (D/A > 100, e.g. over 5 m at 6 GHz), the gain of the antenna (G) should
be not more than 32 @B at 1" off-axis and should decline with increasing angle (8)

according to the formula:

G{dB) = 32 - 25 leg 8 1°< 8 € 48°
G{dB) = =10 48" ¢ 8 < 180°

At least 90 per cent of the side-lobe peaks are to fall below this reference
curve. For smaller antennas (D/)<100) a modification of this formula is used,
allowing a scmewhat higher side-lobe gain.

71. Recent developments in antenna technology have resulted in antennas
significantly better than the standard. 1In 1982, CCIR recommended a new standard
for large antennas (D/AD>150) installed after 1987, with a side-lobe gain a facter
of 2 {3 dB} smaller than the previous standard for angles iess than 20°:

G(dB) = 29 - 25 log @ 1"< 8 <207

For smaller antennas (D/A<{150), a new standard wa$ not agreed on. If the
side-lobe levels for both transmission and reception for all antennas can be
reduced by 3 dB, a reduction of about 25 per cent in the minimum spacing between
satellites could be achieved at a given level of acceptable interference.

72. fThe current standards for side-lobe levels will generally prevent harmful
interference if satellites are spaced 4" apart. If satellites are spaced 3° apart,
high«power large-bandwidth signals that are relatively resistant to interference,
such as television or high-speed data signals, do not generally experience harmful
interference, but the more susceptible low-power narrow bandwidth signals, such as
the single~channel-per~carrier (SCPC) telephone signals, can suffer degradation.
With the new standards, 3° spacing should be possible without harmful Interference,
R reduction in spacing to 2° would require further improvements in Earth station
design and other measures to reduce interference.

73. Most Earth stations are currently of the Cassegrain design with the feed horn
in the centre and & subreflector above the main parabolic reflector. While this is
a simple ard inexpensive design, the location of the feed horn, the subreflector
and the subreflector supports in the middle of the main beam results in relatively
high side-lobe levels, Substantial improvemsant can ba achieved by locating the
feed horn and subreflector off the axis of the main reflector and outside the main
beam. This results in some loss of gain in the main beam, but an esven greater
reduction in the side-lobe levels and hence a net positive contribution to reducing
satellite spacing. The design is more expensive than the Cassegqrain design and
does require a greater power input to achieve the same signal strength. The
improvement of existing Earth stations through incorporation of offset &nd/or
weakly excited defocused feeds would be a major effort in view of the large number
of small Earth stations requiring modification.

74. Earth station antenna technologies currently under study for further reducingd
side-lobe levels include the use of dual offset reflectors, shaped reflectors,
improved feed horns, adaptive array reflectors, dielectric lenses and phased array
antennas. It will be some years, however, before these technigues are available
for operational use,

75. In general, the smallest and least expensive Earth stations, such as those
used for reception of television signals, are the most likely to be adversely
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affected by a reduction in spacing. Studies for a possible reduction in spacing to

7¢ indicate that the small (5 m or less) antennas currently used for home or
community televigion reception at 4 GHz might no longer be usable.

B. Satellite design

gcme of the important technical factors that could affect satellite spacing

76,
are satellite antenha pattern, station keeping and antenna peointing.
7. The satellite antenna pattern is one of the main factors affecting the

jnterference between satellite systems and thereby influencing the minimum spacing
requirements between satellites. Interference can be reduced if the gain of the
main beam has a high gain slope outside the service area and the side-lobe levels
are very low compared to the main beam level.

78. Increase in orbital capacity can be achieved with improvement in longitudinal
station~keeping accuracy. The 1979 WARC decided that in general the longitudinal
station-keeping accuracy should be improved from 11' to +0.17 and that this should
be effective no later than 1987. The present state of technolegy makes such
improved accuracy of station keeping feasible with little additional reguirement

for propulsion fuel,

79. Antenna polnting errors lead. to increased interference, particularly at the
edge of the coverage areas of satellites having main beams with high gain slope,
an improvement in the satellite antenna pointing accuracy can be achieved by
techniques sbch as the control of antenna beam direction,

C. System design

80, As noted above, harmful interference depends not only on the radiation
patterns of Tarth stations and satellite antennas but also on the power, bandwidth
and type of signals. In general a high-power signal (e.q9., television) is least
susceptible to interference, but is alsoc moat likely to cause interference. A
low-power signal {e.g., voice, telex) is less likely to cause interference but is
more susceptible to it. Harmful interference can be reduced if the use of
frequencies on adjacent satellites can be co-ordinated, for example by using the
same frequencies for SCPC transmissions and other frequencies for television,
simitarly, interference can be reduced by cross polarization hetween tramsponders
on adjacent satellites using the same range of frequenciea or by shifting
transponder frequencies 80 that the centre frequency of a transpender on one
satellite falls in the unused guard band in between transponder frequencies in the

adjacent satellite.

8l. Such co-ordination of transponder usSage can be falirly straightforward between
satellites operated by the same organization or country. For satellites operated
by different countries, such co—ordination would be administratively more
difficult. The proposals for achieving cleser spacing by using different .
characteristics in alternating satellites alsc pose problems for new entries int
the orbit. Since it is difficult or impossible to modify a satellite's
chatacteristics after 'it i3 in orbit, these proposals might require the
introduction of satellites in pajirs or the repositioning of many satellites to
accommodate a new satellite.

82, While certain technical parameters are established by the Radio Regulations,
are recommended by the CCIR, or are determined by available technology, other
fac;ors may differ for each satellite system, Power levels, polarization,
transponder bandwidth, signal characteristics and satellite antenna size and design
all vary from system to System, and all affect, in a complex interrelated manner,
the required spacing between satellites.

83, One approach to frequency co-crdination would be international agreement on
band segmentation whereby each frequency band would be divided into segments with
each seqment assigned to a particular type of transmission. While this approach
could result in a significant reduction in spacing, it would reduce the flexibility
with which satellite operators could respond to changing demands for communication
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services. Some flexibility could be ptovided through ditferent band segmentation
plans for different segments of the geostationary orbit.

84, Satellite spacing can be reduced not only by reducing interference lavels
between neighbouring satellites, but alse by raising the threshold at which
interference degrades communications. If a source of interference can be
identified and characterized, it may be possible to use signal processing
technigues to selectively cancel the interfering signals. Compared with frequency
modulation (FM), which is the most widely used medulation technique, digital
modulation and coding technigques allow greater resistance to interference and
closer spacing of satellites., While the use of digital techniques may involve
substantial costs for interfacing such systems to terrestrial analog networks,
these costs are an investment which will be repaid in a short time.

85, A satellite antenna will receive, in addition to the desired signals from its
Barth stations, interference from other Barth stations and noise from cosmic,
atmospheric and terrestrial sources, Current satellites amplify the .interference
and noise along with the signal for relay to the receiving Earth statioms which
also receive interference from other satellites ard noise. In a satellite which
had a signal processing capability in addition to the amplification function, the
up-link interference and noise could be eliminated rather than being added to the
down-link interference and noise, thereby reducing total interference.

86. 1In general, the minimum spacing between two satellites is determined by the
system that is most susceptible to interference. For example, if two satellite
systems, one of which could operate with 2' spacing betwsen its satellites and the
other reguiring 4°, occupied alternating orbital positions, all of the satellites
might have to be separated by 4", Similarly, two systems, each by itself capable
of operating at 3 spacing, but with different power levels and signal types, might
require significantly more than 3° if occupying adjacent positions. Spacing can
therefore be reduced if satellites with similar characteristics are grouped
together, the concept of arc segmentation.

87. If two satellites operating at the same frequency have well separated service
areas, it is possible for the satellites to be assigned the same. orbital position
provided that highly directicnal satellite antennas are used to limit the power
radjiated outside the desired service area, If the separation of the service areas
is not sufficient to reduce interference from colocated satellites to an acceptable
level, the partial isolation provided by directional satellite antennas can be
combined with partial isolation provided by less than normal spacing to provide
adequate reduction of interference. In these cases, improvements in satellite
antenna technology can reduce satellite spacing.

Pb. Non-geostationary orbits

88. The use of geosynchronous but non-geostationary orbits and of
non-geosynchronous orbits has been proposed as a means of increasing satellite
communication capacity and thereby reducing the pressure on the gecstationary
orbit. The only non-geostationary communication satellite system currently in
operation is the USSR Molniya system which uses satellites in highly elliptical
orbits with a period of about 12 hours. The orbits are inclined at about 63°, the
inclination at which the orientation of the orbital ellipse i3 not subject to
disturbance by the Earth's equatorial bulge. The satellites spend a relatively
short time near the 500 km perigee which remains over the southern hemisphere and
most of their time near the 40,000 km apogee over the northern hemisphere. Three
such satellites in appropriately phased orbits can provide continucus coverage,
with the Earth stations tracking each satellite through its northern arc. In
addition to easing the demand on the geostationary orbit, this system has the
advantage of providing coverage of the far north, beyond the range of geostaticnary
satellites. The disadvantages are that Earth stations must have precise tracking
ability and several satellites are required to provide continucus service.

B9, Circular geosynchronous orbits inclined to the equator have also been
suggested. Satellites in such an orbit follow an Barth-track resembling a
figure-eight centred on the equater. The minimum satellite separation depends on
the width of this figure, which depends in turn on the orbit inclination., At
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moderate inclinations, several satellites could be spaced along the same
Bacth-track with adequate separation while effectively cccupying only one

geostationary orbit position,

9g. Use has also been suggested of geosynchronous orbits which are both eccentric
and inclined. 1In general, satellites in such orbits may, with a suitable chaoice of
orbit parameters, follow an Earth-track forming a simple locp, crossing the
ggostanionary orbit at two separate longitudes, Howevar, eccentric orbiks are
gubject to powerful perturbations caused by the Earth's sgquatorial bulge, causing
rotation of the perigee. Further study is required before definitive conclusions
can be ‘reached, but a tentatjve assessment is that advances in station-keeping
propulsion technolegy, such as the successful development of electric prepulsion,
would be necessary before the more potentially attractive schemes could become
feasible. Given such advances, it might be possible to gubstantially increase the
number of satellites that could be accommedated to the gecstationary orbit with a
given minimum separatiom, but there would be considerable administrative problems

in doing so.

IV, CO-ORDINATING FHE GEQOSTATICNARY ORBIT

91, The international co—ordination of the use of the gecstaticnary orbit and the
radio frequency spectrum are affected by the provisions contained in the ITU Radio
Regulations as established through its various organs: the Plenipotentiary

Conference, the WARCs and RARCa, CCIR and the Internaticnal Frequency Registration

poard (IFRB).

92. The International Telecommunication Convention is the basic document
contalning internationally agreed principles to govern internaticnal
telecommunicatien, The Convention is reviewed and revised periodically by the
Plenipotentiary Conference which met most recently in 1982. Of particular interest
in the context of the present study is article 33 of the Convention which, as
amended by the Plenipotantiary Conference in 1982, reads as follows:

"In using frequency bands for space radio services Members shall bear in ming
that radioc frequencies and the geostaticnary satellite orbit are limited
natural resgurces and that they must be used efficiently and economically, in
conformity with the provisions of the Radio Regulations, so that countries or
groups of countries may have equitable access to both, taking into account the
speciil needs of the developing countries and the geographical situation of .
particular countries.”

$3, The allocations of radioc frequency bands to the various communication services
is the function of the WARCs., The first allocations for space communicaticns were
made at the 1959 WARC, which was followed by the 1963 Extracrdinary Administrative
Radic Conference arganized specifically to allocate frequency bands for space
radiccommunication purposes. More recently, the allecations for space
communications have been revised and extended by the 1573 WARC.

94, The 1373 WARC also adopted three resolutions relating to the use of the
geostationary orbit. Resoclution No. 2 provides that existing fregquency assignments
should not provide any permanent priority to geostationary orbit positions and
should not provide an obstacle to the establishment of satellite communication
aystems by other countries. ’

35. Resolution No. 4 introduces, on an experimental basis and subject to review by
the 1985/1988 WARC {see below), a procedure for limiting the period of validity of
frequency assignments in the gecstationary orbit. The resclution provides that, as
part of the co-ordination proceduras, the period of validity of an assignment,
limited to the designed lifetime of the system, shall be indicated, and that at the
end of the period, the assignment shall be deemed discontinued, the administration
concerned will be invited to cancel it, and if it is not cancelled, the assigntent
will be indicated as not being in conformity with the resolution, It should be
noted that an assignment is not restricted to a:?ingle satellite, byt may be usad

" by a sequence of satellites as long as their communication characteristics are the
same, The resolution allows for the extensiocn of an assignment, at least three
years before its expiration, by an administration if thers is no change in the
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communication characteristics, and by an administration with the approval of IFRB
if a system has changed characteristics that do not increase the probability of
interference .with other systems.

96, In accordance with resolution No. 3, a World Administrative Radio Conference
on the Use of the Geostationary Satellite Orbit and the Planning of the Space
Services Utilizing It will be held in two sBessions, the first session, to be held
for five and a half weeks starting B August 1985, to establish the principles and
criteria for planning, and the second session, for § weeks from June to

August 1988, to implement the decisions of the first session.

97. The Radio Regulations contain, among other things, the allocations of
frequency bands to the space communication services, plans for the broadeasting
satellite service and the procedures for co-ordination and régistration of
freguency assignments to specific systems, They provide that any administration
planning to operate a satellite system should co-ocrdinate the proposed Erequency
and orbital position assignments for the satellites and the associated Earth
stations with any other administration whose assignmentsz might be affected, The
co-ordination is initiated by the circulation of a notice giving the
characteristics of the proposed system. Any administration which considers that
its systems might be affected can then enter intc bjilateral co—-crdination
discussions, with the assistance of the IFRE if necessary, to resolve the
difficulties. When the proposed system has been successfully co-ordinated with
existing systems, it can then be recorded in the Master International Freguency
Register maintained by IFRB, ensuring ita right to protection against interference
from subsequently introduced systems,

98, These co-ordination procedures do not apply to the broadcasting satellite
service in the 12 GHz band for which freguency and orbital position assignments
were made by the 1977 WARC for ITU Regions 1 and 3 and by the 1983 RARC for
Region 2. The 1983 RARC also established a plan for the 17 GHz band for
feeder-links to satellites in the broadcasting satellite service. These plans
define the spacing for broadcasting satellites until such time as the plans are
revised. Provision, however, is made, for modifications to the plan, including
additional satellites, subject to co-ordination procedures similar to those for
other srrvices. The plans for Regiones 1 and 3 and Region 2 are intended to satisfy
the needs of countries at least until 1954, but could be revised by a WARC either
before or after that date.

99, As indicated above, for communication satellites in the fixed-satelljte
service, the Radio Regulations do not require a specific apacing., The position of
each satellite and thereby the spacing between each pair of satellites is
determined by a series of bilateral co—ordination procedures as each new systen is
planned. While this procedure allows maximum flexibility in reducing spacing in
orbital segments where there are a number of adjacent satellites of the same system
Or under the authority of the same administration, it may pose difficulties in
crbital segments where a number of different administrations have satellites and
for administrationa seeking a slot in the geostationary orbit, especially in
certain frequency bands and orbital arcs., A general reduction in spacing would
normally require changing the assigned positions of every satellite in the orbital
segment, and this would require multilateral ¢o-ordination involving all
adminigztrations with satellites in the segment. While the current procedures do
not prevent aultilateral co-ordination, neither do they make any provision for it.

100. Despite the advantages of uniform satellite system characteristics in terms of
raducing satellite spacing, it is clear that different countries will have
different capabilities, needs and priorities for the foreseeable future.
Furthermore, since the lifetimes of satellites, currently about 7 to 10 years, are
increasing, the steady introduction of new technology will result in a range of
technoleogies being operational in orbit at any one time. Earth station technology
can be more easily modified, but the need for different Earth station designs for
different users and the need to amortize the cost of Earth stations over a period
of some years will similarly result in a range of earth station technologies being
operational. Any co-ordinated effort to reduce satellite spacing should be
flexible enough tc allow for a certain amount of necesgary diversity while
encouraging the introduction of new technology.
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101, The need to increase the communication capacity of the geostationary orbit to
meet the needs of all countries is not uniform over the length of the orbit. The
most crowded parts of the orbit are the arcs from 49'E to 90°E ({over the Indian
Qcean), from 135°W to 87°W (serving North America) and from 1°W to 353°W (over the
Aelantic Qcean), taking account of all the satellites launched to date, However,
in order to evaluate future congestion, satellites still in the co-ordination and
registration process and not yet in orbit would also have to be taken into
account. Nevertheless, for scme parts of the orbit, such as over the western
pacific, there would appear to be little prospect of congesticn,

102, Since each country or reglon can only use a porticn of the orbit for its
communication needs, any competition for positione will be between a certain number
of countries and not qlobal. BEven countries covered by the same Segment of the
orbit can avoid competition if the additional bhands allocated by the 1979 WARC to
rhe fixed-gatellite service are utilized or if the service areas involved are
sufficiently separated geographically, at the cost of using satellite technology
for shaped beams, which may be more econcmical in terms of efficlent u:ilization of

availabhle satellite power,

103, Under the present cc~ordination procedures, although there have been some
cases in which countries have had difficulties adapting thelr proposed satellites
to existing assignments, no country haa been denied access to the gecstationary
orbit for any satellite. Technological advances, including those contributing to a
reduction in spacing, could certainly help to ensure continuing access.

104,  CCIR, through its Study Groups and Working Parties, carries out technical
studies and makes recommendations that provide an important basis for the revision
of the Radio Regulatjons by the WARCa. The Study Groups and Working Partiea are
cpen to any member Stata of ITU that wishes to participate as well as to qualified
recognized private operating agencies, scientific and industrial organizations and
international organizatlens, as well as regional telecommunication organizations.
The Study Groups make recommendations on technical parameters of communication
systems, for example the standard for Earth station antenna side-lcbe gain. Whlle
these recommendations do not have the authority of the Radio Regulations, they set
standards to which all countries are expected to adhere. OF particular interest in
the context of the present study is CCIR Study Group 4 on the fixed-satellite
service and its Interim Working Party 4/1 which, since 1969 has been studying the
efficient use of the geostationary orbit. Interim Working Party 4/1, and Interim
Working Parties of other concerned CCIR Study Groups have prepared provisional
technical reports which were considered by a Conference Preparatory Meeting (CEM)
of CCIR {Joint Meeting of Study Groups) in June/July 1984, A consolidated
technical report prepared by CPM and covering the relevant technical items of the
agenda of the 1985 WARC will be submitted to that Conference,

105, Given that satellite and Earth station technology will centinue to develop and
that a growing number of systems using different technologies will be introduced,
the potential minimum spacing between satellites will vary with time and with
position in the gecostationary orbit. The realization of this potential minimum
spacing would require c¢o-ordination and planning followed by adjustments in the
positions of satellites. In principle, the entry of any new satellite could result
in movement of all satellites in that part of the orbit. Such adjustments might
group similar satellites together and keep the interference level for each
satellite from all other aatellites just below the maximum tolerated level. 1In
reality, such a procedure weould be difficult to implement and freguent movements
would disrupt service and consume station-keeping fuel, thersby reducing the
satellites' lifetimes.

V. ECCNCMIC AND ORGANIZATIONAL FACTORS

106, Techniques for reducing the spacing between satellites or for increasing the
efficiency of use of the gecstationary orblt by other methods have both costs and
benefits. The costs are generally the higher costs of building satéllites and
Earth stations with more advanced technology. The benefits are the general
benefits that accrue from having greater communication capacity available for use
by everyone. Some of the new techniques and technologies are in the p:acess of

being implemented,
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107, The introduction of new Earth station technology, Eor example, the replacement
of Cassegrain antennas by offset-feed antennas, can substantially reduce satellite
spacing at the cost of more expensive Earth stations, Large offset-feed antennas
are rather expensive and 1t is not clear that the benefits outweigh the current
costs. Since reductiona in satellite spacing currently tend to be limited more by
small antennas than by large, it appears that significant reductions could be
obtained at some cost by improving small antennas., The costs of offset-feed
antennas would probably decline if demand increased with wide adoption of the
design. The establishment of improved standards for Earth station side-lobe lavels
has the further advantage of not requiring changes in the current co-ordination
procedures,

108. Other techmologies for reducing satellite spacing would similarly result in
higher costs for the space or ground segments. Improved orbit control systems and
on~board signal processing would increase the cost of satellites, and interference
cancellation systems and signal modulation and encoding techniques to increase
tolerance of interference would increase Earth station costs. These technoiogies
are currently being developed, both in terms of technigal feasibility and in terms
of economic viability. , It would appear that even in the absence.of any
internationally established regulations or procedures, these technigues will
gradually be introduced as they become economically attractive for particular
systems, In general, such new techniques will be introduced first into the largest
international and domestic systems.

109, The use of different freguency bands and techniques for frequency re-use, as
discussed in chapter 1I, contributes to the total communication capacity of any one
position or set of closely spaced positicns in the geostationary orbit. 1In
general, this capacity can be used by one satellite or divided between a number of
gatellites. In the geostationary orbital arc serving North America, for example,
thete are cases of 14/11 GHz band satellites positioned close to 6/4 GHz band
gatellites and the plans for broadcasting satellites provide for a number of
nominally colocated satellites using different frequencies and spot beams to avoiad
interference, In general, however, the current trend is towards the development of
high capacity satellites, such as the Intelsat V satellites which use the 6/4 and
14/11 GHz bands, dual polarization and spot beam separation to increase the
capacity of individual satellites.

110. The communication capacity of the geostationary orbit can be maximized by
using different serjies of satellites for different frequency bands, by alternating
positions of satellites with opposite polarizations and by combining spot beam
isolaticn with physical separation. Ecconcmically, however, for systems requiring a
large capacity, it is more attractive to combine these techniques into a single
satellite since one large capacity satellite and one network of Barth stations
generally cost less than an egual capacity divided between two or more satellites
amdt two or more networks of Earth stations. However, a large territory is simply
impossible to cover with a single satellite,

111. only a relatively small number of countries can currently justify very high
capacity eystems for domestic use. For many countries, and in particelar for most
developing countries, the need is for inexpensive, relatively low capacity
systems, The guestion then is whether there will be a large number of small
national satellites or whether domestic needs for most countries can best be met
through a smaller number of high capacity regicnal or international systems. For
countries with modest requirements, a share in a large satellite will generally be
less expensive than a small satellite of equivalent capacity, and a large system
can provide greater reliability. Furthermore, a smaller number of high capacity
satellites would facilitate the co-ordination process and the introduction of new
technolegy to reduce satellite spacing. On the other hand, 2 drawback of large
satellites operated in international systems is that they are not fully national
and the users are subject to the rules and regulations of the international
systems. Deployment of standardized low capacity satellites for the majority of
developing countries will provide a more cost-effective solution with the necessaty
flexibility of a dedicated natiocnal satellite.

112, From an economic point of vwiew, it is 1mportént to distinguish between the
total communication capacity that is available through satellites and the capacity
that is actually used. In general, the larger the -ea a satellite system covers,
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¢he greater the population served and the wider the range of services offered, the
more efficiently and fully the capacity can be used. A satellite that serves
several time zones, for example, will have a more even traffic load than a
gatellite which serves-a single time zone., Satellites which offer services with
flexible timing, such as data transmission @uring off hours, can achieve a greatetr
average utilization of capacity than a system offering only services with specific
rime reguirements such as busine3a telephone service,

113. It should be noted in this respect that Intelsat, in addition to providing
international communication services, leases capacity to some 24 countries, mostly
developing countries. Capacity on the Indonesian Palapa satellites is leased to
malaysia, the Philippines and Thajiland for domestic communigations, and the member
countries of ESA have jointly developed the European Communication Satellites (ECS)
for demestic as well as regional communications. This international and regicnal
co-operaticn increases the efficiency of utilization of existing capacity, thereby
reducing the need for additional satellites.

114, There is a large potential for increasing the communication capacity of the
geostationary orbit. The realization of this potential requires research and
development with respect to both technical feasibility and economic viability,
Currently, this research and development is being carried out almost exclusively by
the internationzl and regional organizations and the technologically advanced
countries which are building and cperating satellite systens.

115. Relatively little research and development is being done on problems that are
specific to developing countries. While most of the technoleogy being developed for
building and launching satellites penefits all countries, there is a need for more
research and develeopment on systems for thin route communications, simple low-cost
Earth stations, appropriate power supplies for rural areas, reliability in high
precipitation areas and other needs of developing countries taking into account the
question of reducing satellite spacing. Nevertheless, provisions for this type of
network have already been implementad, For example, there is a new low-density
telephone service, operated through relatively small Earth station antennas,
adopting a low-cost modulation and multiple access scheme, nost efficient for thin
route networks. Other technologies, which have been developed in the past and more
recently with internaticnal organizations cperating satellite networks, are
kheneficial for thin route networks: namely, the centralized or distributed demand
assignment systems, SCPC transmission techniques and simple low-cost Barth stations
for business communication developed in the 6/4 and 14/11 band technologies.

116. It would appear neither possible nor desirable for all countries to establish
independent research and development programmes in the field of satellite
communicaticons. None the less, given that the technolcgy has ecoromic and social
implications for every country, it is desirable that every country be able to
participate bilaterally, regionally or internationally in such programmes.

117, While internaticnal and regional co-opsration can certainly yleld great
technical and economic benefits, the difficulties of financing, administering and
managing multinational programmes must not be underestimated. These difficulties
will generally result in a multinational project being somewhat more complex to
administer and slower to implement than a purely national project. For such
projects to succeed, there must be a genuine political commitment on the part of
the participating countries. -

118, If a country or group of countries has decided to acguire a satellite system
or groupnd system, a key question is the choice between designing and building
satellites and Earth stations or buying systems from other countries, When large
numbers of relatively simple components are needed, such as small receive-only
Earth stations, it may be possible to build more appropriate systems at a lower
cost domestically. For smaller numbers of products and for more complex products,
however, the advantages of custom design and development of indigenous skills must
generally be weighed against the higher cost of develcoping a new capability. A
decision to build domestically may also have implications for satellite spacing in
that a country new to the technology of satellite or Earth station design may have
diffiewlty incorporating the most advanced technolegy that could maximize
communication capacity or minimize spacing.
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VI. CONCLUSIONS

119, Clearly there is a need to maximize the =fficiency of use of the geostationary
orbit and the freguency spectrum, bearing in mind the need to guarantee eguitable
access for all countries, Various possible measures for meeting this need have
been discussed in this report. Equally clearly, however, there is no simple
solution to the problem of how to meet the needs of all countries in an egquitable
fashion, Any sclution must be based on technical realities and possibilities,
gconomic and social needs, political priorities and agreements and the general
principles of international law. The 1985/1988 WARC, organized by ITU, will
consider all aspects of the co-ordination of activities in the geostaticnary orbit,
‘ircluding the guestion of the spacing between satellites, ITU (CCIR} is conducting
detailed studies of relevant technical questions, Other international, regional
and national agencies should consider how they might contribute to the Conference,

120, It is clear, however, that the success of the WARC will require a maxjmum of
constructive co—operation between countries in the preparations for the meetings,
during the decision-making process and in the implementation of the decisions. A
thorough understanding of the technical imsues by all countries, enabling them to
participate fully and constructively in the deliberations will undoubtedly promote
co-operation. It can be difficult for developing countries in particular to keep
pace with the rapid developments in technology, and there is a need for improved
mechanisms to ensure that all countries have access to up-to-date information, both
in the short term in preparation for the WARC and in the longer term. The technical
co-operation and assistance programmes of If, the United Wations Programme on
Space Applications and other international, regional and national technical
assistance agencies should be increased to meet the increasing needs of developing
countries for education and training in space technology and applications.

121. Closer spacing of satellites .in the geostationary orbit is feasible and
certain technologies exist to allow greater overall efficiency in the use of the
orbit. Some of the technologies and technigques are already in the implemantation
phase, others could be implemented on a large scale in the next 5 to 10 years, The
efficiency of the use of the orbit is expected to increase noticeably. However,
full advantage of the benefits can be achieved only when the new techniques are
widely vtilized, This will be strictly connected to the cost of implementing these
techniques -which will depend on the scale of production.

122; Under the present co—ozdination procedures, although there have been some
cases in which countries have had difficulties adapting their proposed satellites
£o exlsting assignments, no country has been denied acecess to the geostationary
orbit for any satellite. For the future, there exists evidence that possible
congestion might be avoided. Nevertheless, some problems due to radio frequency
interference between satellite systems might occur in particular arcs of the
geostationary orbit, particularly in the 6/4 GHz band, which is the most heavily
uged. The optimum and full uvtilization of the overall band assigned by the 1979
WARC could alleviate this problem. The guestion of the use of the geostationary
orbit, including the planning of the space services using it, is the subject of a
forthcoming WARC (1985/1988) and continues to be under study within ITU through its
appropriate organs with a wide participation by menmber States.

123, Though the possibility of collisions between satellites and other objects in
the geoststionary orbit is not serious yet, it may be necessary to carry out
systematic study of the problem of such cecllisions and devise ways and means of
averting such collisions. This will certainly require further development of
tracking and monitoring capabilities,

124, Advantages offered by communication satellites for provision of fixed and
broadcasting services have certainly influenced the thinking of planners in the
developing countries, who would certainly lLike to have access to as much space
technology as possible. A systematic effort to guide and help the developing
countries achieve indigenous capability through transfer of know-how must be made,
This education of the developing countries will help achieve-more efficient
uvtilization of the available orbital arcs and the frequency spectrum.

125, Particular consideration should be given to greater research and development
regardxng the specific problems of developing countries, International
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organizations, in particular ITU, sheuld increase their efforts in this direction
and regional communication research and development programmes should be
established or strengthened. Programmes.to increase co-operation between
programmes in developing countries should be encouragad.

126, In view of the agreement between ITU and the United Nations, in which ITU is
recognized as the specialized agency responsible for taking action to promote the
development of technical facilities for telecommunications and, in particular, to
premote and to offer technical co-operation and assistance to developing countries
in the field of telecommunicaticns, special efforts should be made by ITU and ita
pembers to assist the developing countries to the maximum extent possible in
agsessing their future Satellite communication requirements as well as in
identifying optimum orbital positions and frequency bands for their satellite
communication needs, if any country so wishes.

127. In view of the fact that only a very small percentage of developing countries
are currently using the geostationary orbit and the frequency bands for which
well-tested systems are available, the special needs of developing countries should
pe taken into account in the usea of these resources of the geostatiopary orbit and
the frequency spectrum. ’ i

128, If developing countries are to develop their own capabilities in satellite
coemmunications while using technology that maximizes the communication capacity of
the geostaticnary orbit, they will, in many cases, need assistance in using the
most advanced techniques. Such assistance can best be provided by the
international, regional and national organizations that are designing, building and
ocperating satellite systems and carrying out the research and development activities
that will provide the technology for future satellite systems, The countries and
organizations with advanced technological capabilities should make a particular
effort to provide technical assistance to developing countries in order to provide
the greatest possible access to communigations to all countries., Such assistance
will also have to include education and training in the planning and design of
communication satellite systems and operaticn and maintenance of ground systems.

129, Countries which identify telecommunications as a priority can seek financial
assistance through existing funding agencies including URDP, the Financing System
for Scienca and Technology for Development, the World Bank and other internaticnal,
regional and bilateral funding agencles.

130, Further studies of the long~term possibilities for relieving the pressure on
the geostationary orbit by use of other geosynchroncus orbits should consider
particularly the orbital perturbaticns and consequent station-keeping requirements
in such orbits as well as the advances in spacecraftt technolegy that might be
needed.

* x *
Part Two
COMMENTS AND PROPOSED AMENDMENTS

1. Some delegations expressed the view that the study provided a generally good
introduction to the relevant space technology and would be useful for member
States, and in particular the developing countries, in planning their space
activities. .

2. The view was expressed that the study made a useful contribution to the
collective understanding of the complexities involved in the use of the
9ecstationary orbit without attempting to minimize the inherent difficulties in
teaching any understanding on its use, FPurthermore, the study stressed the
technical context within which such questions must be congzidered and was therefore
a particularly good guide for the activities of Governments and an introductien to
forthcoming developments in ITU.

3. The view was expressed that the subject of the current report was diverted
from the original problem, that of safeguarding the equal rights of all countries
t0 equitable access to the geostationary orbit, to a new problem, that of how to
increase the number of satellites that could utilize the geocstationary orbit
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resource as a non-renewable international resource. It was noted that it was quite
cbvious that as technical standards of equipment were raised and as regulations
governing the use of that technology were made more rigorous, more and more
satellites could be placed in the geostationary orbit, However, those developments
had direct implications on the cost of satellite systems. That was the original
problem that was neglected in the study, What developing countries were asking for
was a ytilization plan for the geostationary orbit that would allow them a fair
share of access to the orbit at reasonable cost. According to this view, this
could be achieved by various means such as:

(a} Diverting to other geosynchronous orbits some of the satellite services
needed by the developed countries, particularly those countries that have intensiye
and diversified needs and have the technology to do so.

{b) Allowing the developing countries to use the lower microwave frequencies,
up to, say, 15 GHz, since the cost, reliability and level of technology depend on
the frequency. These factors either increase or becom? more complicated as the
frequency increases.

{¢) Changing the Radio Regulations in such a way that the number of satellite
systems allowed for each country depends dynamically on the needs of all other
countries., The operational approval granted by IFRB should therefore be revised
every few years depending on interhational demand. ’ .

{d) Drawing up a priori plans for certain satellite services that are in
greatest demand such as the fixed-satellite service.

{e} Changing the Radio Regulations in such a way as to make it mandatory to
remove ihactive satellites from the gedstationary orbit. It is recognlied that
this is not possible at the present time, however, the removal operations remain
the responsibility of the launching country and thus should be undertaken as soon
as the technology for such operations becomes avajlable,

[ The view was also expressed that the study showed that reducing the spacing
between Ratellites increased costs and demanded a more sophisticated technology -
conditions which were not within the reach of the developing countries and would
make access to the wtilization of the orbit more difficult for those countries, It
was regretted that an explicit conclusicn in this sense was not included in the
study as it would have indicated that one must look, not for transitory solutions,
but rather for permanent solutions at the level of the United Nations. The
reference to the fact that there was no evidence that any satellite system had not
been accommodated in the orbit did not mean that the last one to arrive (according
to the principle of "first-come first—served”) would not have to make an effort to
tind a location when the orbital arcs and frequencies wers congested, while the
first ones to arrive required a smaller effort, a situation which was not
equitable. Because of this, it was considered necessary to change the current
regulations through permanent legal regulations and 2 priori technical planning.

5. Some delegations expressed reservations concerning particular conclusions and
-proposed amendments to the study., Those comments and proposed amendments are given
below.

Paragraph 1]

The view was expressed that while the statement "the geostationary orbit
constitutes a physical phenomenon related to the reality of our planet, in that its
existence depends exclusively ‘on its relation to gravitational phenomena generated
by the Earth® was wpndeniably true, it was also true for all other Earth orbits,

. high or low, and that it was a fact, a law of physics.

Paragraph 20

The view was expressed that it wa$ important to note that the study reiterated
the detinition of the operaticnal geostationary orbit as a2 ring 150 km wide, 30 km
thick and 150 km long, i.e. describing it as a geometrical region in space,
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Paragraph 25

The view was expressed that this paragraph ignored multi-beam satellites, of
which there would be an increasing number in the future, It was noted that where
there were several beams, it would be senseless to transmit the same information on
more than one unless that information was meant to be broadcast. Hence, only Barth
stations within one bPeam coverage would be able to receive the same information and
not, as stated in the text at present, "every Sarth station served by the

satellite,”

It was proposed that the following sentence be added at the end of the
paragraph:

"The practicality of this appreach requires further study.”

Paragraph 66

It was proposed that the following sentences be added to the end of the
paragraph:

"Generally speaking, the use of large antennas reduces the power level
transmitted towards adjacent satallite systems because, the gain of the
antenna being higher, the power to be fed into it is lower and thus the power
in the sidelobes is reduced. Also the level of the intertering signals
relative to the level of the unwanted signal is lower when large antennas are

used.”

Paragraph 72 .

It was proposed that, for clarification purposes, the words, "For co-coverage
situations® be ingerted at the beginning of the first sentence. At the end of the
paragraph, the following sentence shopld be added:

"Where there is no co-coverage, the isolation provided by the spacecralt
antenna combined with that of the Earth stations can allow the co-location of
satellites; i.e, zero degree separation.®

It was explained that "no co-~coverage™ in that context meant, for example,
that one satellite might be communicating to the northern hemisphere and another
satellite communicating to a completely different location, perhapsa in the southern

hemisphere, .

It was also proposed that the following sentence ba added at the end of the
paragraph:

"However, such a reduction in spacing would reguire technology which may
be beyond the capacity of daveloping countries.”

Paragraph 81

It was proposad that for purpeses of clarification, the second sentence be
revised to read as fellows:

"For satellites operated by different countries, such co-ordination,
while administratively more difficult, is possible and has been carried out
for many existing systems."

It was also proposed that the last sentence be revised to read as follows:

"Since it is difficult or impossible to modify a satellite's
characteristics after it is in orbit, the distribution of transponder tratfic
can be changed to help reduce potential interference and minimize possible
satellite relocation.™
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Paragraph 85

It was proposed that the following sentence be added at the end of the
paragraphs .

"Implementation of this technology would have implications for developing
countries in terms’ of technology available and economics of the system.®

Paragraph 99

It was proposed that the penultimate sentence be revised to read as follows:

"A general reduction in spacing would require changing the assigned
positions of some satellites, but not necessarily every satellite, in the
orbital segment, This would require multilateral co-ordination invelving all
administrations with satellites in the segment.”

Paragraph 105

It was proposed that the second and third sentences be revised to read as
follows:

"The realization of this potential minimum spacing would require
co—ordination and planning followed by adjustments in the positions of
satellites and/or distribution of signals within the individual transponders.
In principle, the entry of any new satellite could result in movement of all
satellites in that part of the orbit, but this would be the extreme case."

Paragraph 107

Tt was proposed that the following sentence be added at the end of the
paragraph:

"The impact of this approach on developing countries from the viewpoint
of both system economics and indigepous production should be recognized.”

Paragraph 111

The view was expressed that the last sentence implied that satellite costs
degreased linearly with capacity, an implication which was not warranted.
Cost-effectiveness would depend upon current and projected future requirements., It
was therefore proposed that the last sentence be revised to read as follows:

"Deployment of standardized low-capacity satellites for the majority of
developing countries may provide a more cost-effective approach to the
establishment of an initial, nationally dedicated satellite system.®

It was alsco proposed that the following gentences be added at the end of the
paragraph:

"There is a need for caution in considering such an international space
. segment in view of the complexities of its organization. In addition, since
the guestion is not ohe of physical crowding, but of radio-frequency crowding,
many Spacecraft can be stationed at the same nominal orbital location through
frequency band segmentation and still reach the same utilization efficiencies
as a single large satellite, For gradual system growth and risk management,
multiple co-lccated satellites, with segmented radio—-frequency bands, could be
equally attractive.”

Paragraph 118
The view was expressed that the last sentence appeared to be out of context
and should therefore be deleted.

Paragraph 122

The view was expressed that while no country had been denied access so far to
the geostationary orbit for any satellites, unsuitable slots/locations may have an
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impact, especially for developing countries, It wad therefore proposed that the
first three sentences be revised to read as follows:

"Under the present co—ordination procedures, although there have been
some ¢ases in which countries have had difficulties adapting their proposed
satellites to the existing assignments, no country has, so far, been denied
access to the geostationary orbit for any satellite, FPor the future, there is
a possibility of congestion which can to some extent be overcome.

Furthermotre, some problems due to radic frequency interference between
satellite systems might oeoutr in particular arcs of the geostatlonary orbit,
particularly in the 6/4 GHz band, which is the most heavily used,”

pParagraph 124

The view was expressed that the last septence was unacceptable since the
‘orbital arcs were being used by 283 satellites of which only four belonged to
developing countries, 1t was considered that if anyone should be educated, it
shonld be the technological powars which exploited the orbit.

Paragraph 126

The view was expressed that the wording of thls paragraph should be changed as
it did not accurately reflect the existing relation between the United Nationa and
ITU and the cbligation of the latter to take into account the recommendations of
the General Assembly and the provisions of the Charter.
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