LEX AMERICANA: THE NEW INTERNATIONAL
LEGAL REGIME FOR LOW EARTH ORBIT
SATELLITE COMMUNICATIONS SYSTEMS

Martine Rothblatt®

Since the dawn of satellite communications in the late 1950s', the
technology of bouncing messages off orbiting electronic machines® has
played a crucial role in improving the quality of life enjoyed by people
worldwide> Due to recent advances in microelectronics®, it is now possible
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! Satellite communications may be dated to the launch, by organizations within
the Soviet Union in October 1957, of Sputnik which transmitted self-generated
tones received throughout the world. However, if one considers human speech to
be a necessary concomitant of communications, then the dawn of satellite
communications (as opposed to satellite technology) may more properly be dated
to the launch of Score by organizations within the United States in December 1958.
This satellite relayed tape recorded Christmas greetings from President
Eisenhower to ground stations in Europe.

2 The way messages “bounce” off of satellites has not changed appreciably since
the launch of the first active real-time satellite, Telstar I, by Bell Laboratories and
NASA in July 1962. An antenna on the satellite is energized by radio signals sent
from a single location on the earth (or from an aircraft in flight), from a
transmitter at an “uplink” frequency which signals are then conducted through
the satellite’s set of electronic receivers and amplifiers and then retransmitted out
an antenna at a different “downlink” radio frequency back to the earth. Since the
satellite is far above the earth’s surface, its retransmitted signal unavoidably
covers a large swath of the earth's surface, just as the area illuminated by a
flashlight increases with the distance from the flashlight.  An electronic device
that is both in the line of sight to the satellite’s retransmission, and tuned to the
“downlink” frequency, such as the familiar rooftop “satellite dish”, may then
reproduce the original communication sent up to the satellite. In this way, any
specific “uplink” location can communicate with any number of “downlink”
locations, a feat which is usually impractical to replicate over very large distances
with any other technology. For an excellent overview of the technology of satellite
communications, see W. PRITCHARD, ET AL., SATELLITE COMMUNICATIONS SYSTEMS ENGINEERING
(2nd ed. 1993). The history of satellite communications has been to add
increasingly sophisticated and higher message capacity elecironic machinery to
the orbiting satellite, but not to change the basic principle of transmission of radio
signals from one part of the earth and real-time relay of those radio signals for
reception by others across large areas of the earth.

3 The immediacy of satellite television news broadcasting creates global
pressure to end wars and ameliorate suffering, the agony of which has been made
more palpable than ever due to graphic visual imagery. The global reach of
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to pack an unprecedented amount of computing power into both satellites
and handheld electronic terminals® One consequence of this
microelectronic revolution is that it is practical, for the first time,® to use
an interconnected network of low earth orbit (LEOQ) computerized satellites
as the backbone for a global personal communications system.” The

satellite videoconference networks enables doctors to diagnose sick persons in
remote areas with disadvantaged health care capabilities, ofien resulting in
lifesaving prescriptions. The low cost of satellite radio channels has enabled
educational organizations to extend their course offerings worldwide, helping
people to earn more money, grow more food, practice better hygiene and
challenge oppressive ideologies. As noted recently by the Hon. Adigun Ade
Abiodun of the United Nations Office for Outer Space Affairs, “the current annual
market value of the global satellite industry exceeds US $10 billion, with about 320
geosynchronous satellites in operation. Almost all countries depend on one form
of satellite communications systems or another for their domestic, regional and
international communications services such as business, entertainment, education
and personal (phone) and general information (TV). In recent years, the
launching of the high powered communication satellites bhas resulted in the
establishment of very small Earth stations, thus making it possible to provide
communications services, such as health care, literacy and agriculture-related
information, particularly in rural areas of developing countries where
communications infrastructure is often lacking.” Opening Address, Asia-Pacific
Satellite Communications Council 94 Workshop, in PROCEEDINGS, APSCC ‘94 WORKSHOP
8 (Seoul, Korea 1994).

4 A generally accepted metric is that computing power per dollar has doubled
every 18 months since transistors first became generally available in the 1960s. In
a similar vein, the telecommunications expert Dr. Joseph Pelton has calculated
that “on the average, digital communications capabilities have doubled about
every five years since [the Morse Code telegraph of] 1850.” J. PELTON, GLOBAL TALK
131-32 (1981).

5 The computing power of the low earth orbit satellite system Iridium exceeds
that of all previously launched 320 geostationary satellites combined. A typical
handheld satellite terminal has the computing power of a desktop computer,
which itself equals in computing power a room full of 1970s era machines.

6  Before the 1990s, computing power measured in the millions of instructions
per second (MIPS), was so bulky (room-size) that even 1 MIPS could not fit within
the size constraints of a satellite. Today, well over 100 MIPS of computing capacity
can fit on a desktop, and hence within a satellite.

7 Substantial satellite computing power is the sine qua non of a low earth orbit
personal communications system because the satellites must operate similarly to a
cellular telephone switching system in the sky, routing upcoming calls among
different sister low earth orbit satellites and/or digitally recomstructing uplink
radio signals so as to successfully relay them and other simultaneously received
signals to the proper destinations. Unlike the communications satellites described
in note 2, supra, low earth orbit personal communications satellite systems must
do more than simply “bounce” signals back to the earth; they often must also
direct them via intersatellite links to a satellite covering the appropriate portion
of the earth, and digitally process relatively weak uplink signals coming from
handheld devices as compared to simply retransmitting powerful uplink signals
from satellite dishes.
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revolutionary development of what this author will call “satellite
compunications” promises to set a mew high water mark for the role played
by orbiting technology in improving our planetary quality of life.’

Three kinds of low earth satellite communications systems have
been proposed to date” These systems may be called Little LEOs, Big LEOs
and Giga LEOs.'” They share in common the feature of worldwide satellite
frequency utilization via constellations of regularly replaced satellites.”
Their differences are in which part of the frequency spectrum they occupy
and which kinds of markets they intend to serve.'? The Little LEOs operate
inbetween the television broadcast bands, around 100-400 MHz, and are
intended to be used mostly for telemetry and teletype communications.”

t

1

1 8 Satellite compunications, digicommunications and other similar
) “signalculture” phenomena were first legally described in Rothblatt, International
n Regulation of Digital Communications Satellite Systems, 32 FEp. Com. LJ. 393
d (1980).

n 9 The great preponderance of proposals have been made in applications for
€ regulatory  operating authority submitted to the United States Federal
e Communications Commission (FCC). The only cumrrent exceptions to this are the
e Russian-authorized GONETS Little LEO system and the British-sponsored [-CO Big
d LEO system. For an itemization of the current LEO systems proposed within the
e United States, see notes 13-15, infra.

ic . 1 The FCC coined the terms “Little LEO” and “Big LEO" to reflect the fact that the
P ' Little LEOs were physically smaller and less expensive satellites compared to the

Big LEOs. See, In re Amendment of the Commission's Rules to Establish Rules and
d ‘ Policies Pertaining to a Mobile Satellite Service in the 1610-1626.5/2483.5-2500
in 3 MHz Frequency Bands, 9 F.C.C. Red. 4936 (1994). This was largely a consequence
2 : of their chosen frequency bands and market objectives. The author is coining
ut 4 herein the term “Giga LEO" to refer to the yet more momentous scope of these
LK g satellite systems.

11 This feature is extremely important for international legal purposes because
ds g the use of satellite frequencies in outer space by organizations under the
:al : jurisdiction of one country may preclude their use by organizations under the
o1, o jurisdiction of other countries. Cf. Article II of Treaty on Principles Governing the

I Activities of Statesin the Exploration and Use of Outer Space, Including the Moon
ms ¢ and Other Celestial Bodies, Jan. 27, 1967, 18 U.S.T. 2410, T.LA.S. No. 6347, 610
1in UN.TS. 205 (entered into force Qct. 10, 1967) [hereinafter cited as Outer Space
ity » Treaty] (“Outer Space .. is not subject to national appropriation by claim of

b sovereignty, by means of use or occupation, or by any other means.").
bit 2 12 Typically, a pioneering company selects a frequency band because it thinks it
) a » will have a realistic chance to gain regulatory approval for a particular type of
mg intended service. The chances of regulatory approval are heightened if there
ink ) there is a logical fit between the amount of spectrum requested and the amount of
ved , spectrum technically needed for the intended service. Generally speaking,
ved - higher capacity communications systems are a better fit with higher frequency
ust bands, and lower capacity systems fit better in the lower frequency bands.
1so S 13 Specifically, the FCC authorized three US companies, Orbital Sciences, StarSys,
jion - and Volunteers in Technical Assistance to operate three separate Little LEO
‘om y systems providing non-voice telemetry and teletype messaging services worldwide
1als in, and thereby practically occupying, the 137-138, 148-150 and 400-401 MHz

bands. Repori and Order, In the Matter of Amendment of the Commission’s Rules



126 JOURNAL OF SPACE LAW Vol. 23, No. 2

The Big LEOs operate in the microwave region, around 1600-2500 MHz (or
1.6-2.4 GHz), and are intended mostly for cellular phone type of
communications.” The Giga LEOs operate well within what is known as the
gigahertz region, around 20,000-30,000 MHz (or 20-30 GHz), and are
intended to be used for all manner of “information superhighway”
communications.”” In practice, the Big LEOs can provide the same services
as the Little LEOs (but not vice versa), and the Giga LEOs can provide the
same services as the Big LEOs (but not vice versa). Consequently, it can be
expected that each kind of LEO is a step in technology evolution, much as
efficiency dictated that telegraph would become secondary to telex and
telex would become secondary to fax.'

International space law clearly requires any activities of non-
governmental entities in outer space to occur only pursuant to the
jurisdiction and control of a State.” Accordingly, all of the LEO systems

to Establish Rules and Policies Pertaining to a Non-Voice, Non-Geostationary
Mobile-Satellite Service, CC Docket No. 92-76, Nov. 16, 1993 (hercinafter referred to
as the Little LEO Order). The FCC denied a Little LEO license to a fourth “low
price” firm ostensibly because of a single page missing from its application, but
more believably because of intense lobbying by other firms to keep out low price
competition. Nearly a dozen additional US companies are seeking permission to
provide this service, and hence the United States is proposing the allocation of
additional Little LEO frequency bands in the 200-400 MHz region. In the Matter of
Preparation for International Telecommunication Union World
Radiocommunication Conferences, IC Docket No. 94-31, June 15, 1995 at
paragraphs 7-26.
14 The FCC authorized four US companies, Motorola’s Iridium, Loral’s GlobalStar,
TRW’s Odyssey, and, provionally, a fourth entrepreneurial startup firm to operate
separate Big LEO systems providing cellular phone type of services worldwide in,
and thereby fully occupying, the 1610-1626.5 and 2483.5-2500 MHz bands. In re
Amendment of the Commission’s Rules to Establish Rules and Policies Pertaining
to a Mobile Satellite Service in the 1610-1626.5/2483.5-2500 MHz Frequency Bands,
9 F.C.C. Red. 5936 (1994).
15 The FCC is preparing to authorize at least one US company, Teledesic, and
perhaps more, to operate a Giga LEO system providing “global broadband
services,” i.e., videophone and world wide web services, in the 18.8-19.3 GHz and
28.35-28.85 GHz bands. In the Matter of Preparation jor International
Telecommunication Union World Radiocommunication Conferences, IC Docket No.
94-31, June 15, 1995 at paragraphs 63-68. The FCC often uses the terminology
“Non-Geostationary Satellite Orbit” or “NGSO” instead of “LEO.”
16 Notwithstanding the probable pregnant obsolescence of the Little and Big LEO
systems, the observation of geostationary orbit visionary Arthur C. Clarke should
be recalled: no communications system has ever totally disappeared, although
they become less and less important as the technological horizon expands.
7 Article VI of the Outer Space Treaty provides, in relevant part, that “activities
of non-governmental entities in outer space, including the moon and other
celestial bodies, shall require authorization and continuing supervision by the
appropriate State Party to the Treaty.” Outer Space Treaty, note 11, supra.
Similarly, Article VIII provides that States retain “jurisdiction and control”
over objects they launch into space. Id. at Article VIII. Furthermore, there is no
doubt whatsoever that low earth orbits are part of outer space. See, e.g., the
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require national authorization." Since nearly all of the LEO systems have
arisen in the United States, and there was very little pre-existing law in
this area, that country has had a unique opportunity to establish a Lex
Americana for low earth orbit satellite communications.”” Somewhat
remarkably, the Lex Americana has been accepted worldwide as de facto
international space law.”

excellent treatment of this issue in 8. GOROVE, DEVELOPMENTS IN SPACE LAW:
ISSUES AND POLICIES 358 (1991) (“As international customary law stands today,
earth-orbiting satellites are regarded to be moving in outer space.”), For one of
the earliest, and certainly most trenchant, analyses of the delimitation of outer
space, see S. Gorove, On the Threshold of Space: Toward a Cosmic Law - Problems
of the Upward Extent of Sovereignty, in 1Proc. CoLLOQ. L. OUTER SPACE 69 (A. Haley
ed., The Hague 1958) wherein we find Gorove’'s Axiom: “He who controls the
Cosmic Space, Rules not only the Earth, But the whole Universe.” With
characteristic prescience, Gorove also predicted in 1958 that “it may be assumed
that cosmic law will govern such relations as will or do arise out of or in reference
to the use of cosmic space.” Id. at 71, n. 1. In other words, if an activity depends
upon and exists within the framework of outer space, then, ipso facto, it will be
governed by the law of outer space. Clearly, then, low earth orbit satellites, which
depend upon outer space for their very being -- without the near-vacuum of
space the satellites would rapidly lose orbital velocity and fall to earth -- are
subject to the law of outer space.

" In the United States, national authorization comes from the Federal
Communications Commission (FCC) because federal law provides that no one may
construct radio transmitting equipment except pursuant to a construction permit
from the FCC, Communications Act of 1934, as amended, 47 U.S.C. 151 (1994). Low
earth orbit satellites are specifically considered radio transmitting equipment that
must be licensed by the FCC. See, e.g., 47 C.FR. §§ 25.102, 25.142, 25.143 (1994),
See, e.g., In re Application of Motorola Satellite Communications, Inc. for Authority
to Construct, Launch, and Operate a Low Earth Orbit Satellite System in the 1616-
1626.5 MHz Band (Jan. 31, 1995).

19 Responding to European Community criticism that the United States should
not establish a Big LEO regulatory regime without the full involvement and
participation of other countries, the FCC responded that “we do not need to delay
the domestic licensing proceeding until international agreements are finalized. ..
Notwithstanding the EC's view, the United States has every right under
established ITU procedures to move forward with licensing systems that are
necessary to satisfy domestic demand for new communication services.” In re
Amendment of the Commission’s Rules to Establish Rules and Policies Pertaining
to a Mobile Satellite Service in the 1610-1626.5/2483.5-2500 MHz Frequency Bands,
9 F.C.C. Rcd. 6020-21 (1994).

20 The Agenda for the first World Radiocommunication Conference to be held
subsequent to the pre-emptive approval by the FCC of several American LEO
systems contains no item which questions: or undermines in any way the
legitimacy of the FCC approvals. International Telecommunication Union Council,
14th Plenary Meeting, Resolution 1065, Doc. C94/149-E (16 May 1994).
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As established by the FCC, the United States has a qualified
exclusive right* to use the frequency bands currently available®® for
commercial® low earth orbit satellite communications for at least the next
14 years, and probably much longer. More generally, under the Lex
Americana, the first country to notify the International Telecommunication

2l The exclusive right is qualified by the fact that the FCC stated that the LEO
systems it authorized would not cause harmful interference to pre-existing uses of
the frequency bands, such as land-based radiocommunications systems in 16
countries [Austria, Bulgaria, Cameroon, Germany, Guinea, Hungary, Indonesia,
Libya, Mali, Mongolia, Nigeria, Poland, Romania, Senegal, Czechoslovakia, and the
Russian Federation], the Russian satellite navigation system called GLONASS, and
certain radio astronomy sites, and that the FCC recognized an obligation to
negotiate with any other country that wanted to use the frequency bands for a
satellite system. See, e.g.,In re Amendment of the Commission’s Rules 1o Establish
Rules and Policies Pertaining to a Mobile Satellite Service in the 1610-
1626.5/2483.5-2500 MHz Frequency Bands, 9 F.C.C. Rcd. 5936, 5996 (1994) (“it is
important that we make clear the obligations of Big LEO operators to coordinate
their systems worldwide [with other countries making use of the frequencies]”).
See also, id. at 6020 (“Regardless of the spectrum licensing arrangement within
the United States, we would work with affected administrations to resolve any
spectrum sharing or technical issues.”), On the other hand, the FCC elsewhere
clearly determined that there was not enough worldwide spectrum available in
the Big and Little LEO frequency bands for all of the applicants before it; ipso facto
there is no spectrum available for other Big or Little LEO systems from outside the
United States. See, e.g., Id. at 5954-5975. Consequently, it would appear that the
FCC’s stated willingness to “work with affected administrations to resolve any
spectrum sharing or technical issues” does not meaningfully apply to current LEO
systems, but only to pre-existing users of the LEO frequencies or to possible
foreign LEO systems more than 10-20 years from now..

2  Additional Big LEO frequency subbands within the 1800 - 2200 MHz region,
and Little LEO frequency subbands within the 200-400 MHz region, will likely
become available soon after the turn of the century. See generally, In the Matter
of Preparation for  International Telecommunication Union World
Radiocommunication  Conferences, IC Docket No. 94-31, June 15, 1995 at
paragraphs 16-26 and 39-45.

¥ Other frequency bands are available for low earth orbit satellites but are
apparently occupied by defense systems and do not arise for discussion within
the publicly available legal literature. Yet other frequency bands are available
for Little LEO systems subject to constraints that may not be commercially
acceptable. See, e.g., ITU Radio Regulations Article 8, Footnote Numbers 641 and
641A (“the bands 235-322 MHz and 335.4-399.9 MHz may be used by the mobile-
satellite service, on condition that stations in this service do not cause harmful
interference to those of other services ... The bands 312-315 MHz (Earth-to-space)
and 387-390 (space-to-earth) in the mobile-satellite service may also be used by
non-geostationary-satellite systems”). Also, one of the Little LEO systems, VITA, is
classified as a non-commercial system. Little LEO Order, note 13, supra.
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Union (ITU)* of its intention to launch one or more LEO systems, and to
subsequently implement that intention, has a qualified exclusive right to
the frequency bands those LEO systems employ. Whether or not users can
access a LEO system from any particular country is left up to each
country’s sovereign discretion, but countries can neither prevent the LEO
systems from operating over their territory, nor can they operate their own
LEO systems in the same frequency band. These are substantial departures
from the satellite communications international legal regime that has
prevailed to date.”

Perhaps the most striking evidence of how the new Lex Americana
regime for LEO systems departs from that which prevails traditionally at
the International Telecommunication Union (ITU) is the FCC’s treatment of
the “failed system” contingency.” While the FCC has claimed on behalf of

2 At the 1992 World Administrative Radio Conference, a detailed protocol was
adopted for notifying to the International Telecommunications Union (ITU) all
relevant technical parameters of Little and Big LEO systems, and for coordinating
technical interference potentials among such systems and other occupants of the
frequency bands. See Final Acts of the World Administrative Radio Conference for
Dealing with Frequency Allocations in Certain Parts of the Spectrum (WARC-92),
Resolution 46 (1992). The ITU protocol does not contemplate, however, what
occurs when one country arrogates unto itself all of the remaining spectrum
available worldwide in a particular frequency band. Under the Lex Americana,
this usurpation is apparently legitimate, provided it is not of unlimited duration
and pro forma compliance with ITU protocols is maintained. But compare with
Little LEO Order, supra note 13, at para. 20, where the FCC observes that Little LEO
“system capacity may have to be decreased over time as U.S.-authorized NVNG
[Non-Voice Non-Geostationary] systems coordinate their operations with those of
neighboring jurisdictions.” In other words, the U.S. has arrogated unto itself all of
the available Little LEO spectrum, but is recognizing it has an obligation to share it
pursuant to an unknown methodology with other countries.

25 Non-LEO systems operated under the regulatory mandate to share every
frequency band with as many other countries as were prepared to use it, albeit
from different orbital locations. Rothblatt, ITU Regulation of Satellite
Commaunication, 18 STANFORD J. INT'L L. 1 (1982). This regime has successfully
enabled several international organizations (Intelsat, Arabsat, Inmarsat, Eutelsat)
and many countries (Indonesia, Canada, United States, Russian Federation, China,
Luxembourg, Japan, India, Brazil, Mexico, Israel, Turkey, the United Kingdom,
France, Spain, Italy, Germany, Argentina and Australia) to each implement their
own satellite systems in the 1.5, 4, 6, 7, 11, 14, and 20 GHz bands. Whenever this
mutual accomodation approach became problematic, such as due to competing
demands for the same orbital slots, the world community would develop a plan to
segment the frequency band at the congested orbital slots into channels that could
be allotted to each country. Butler, World Administrative Radio Conference for
Planning Broadcasting Satellite Service, 5 J. SPACE L. 93 (1977). This regime has
successfully enabled several countries to implement direct broadcast satellite
television systems.

26 Systems frequently fail to use -- or to continue to use -- the orbital positions
and frequencies that are initially notified to the ITU, The entire Big LEO service,
for example, is built upon the Geostar radiodetermination satellite service (RDSS)
frequency bands. The author, N.A. Samara of WorldSpace Corp. and R.D. Briskman
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