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EXECUTIVE SUMMARY

In this applicaticn, Ellipsat Corporation seeks authority
to construct ELLIPSO®I, an elliptical orbit satellite system
consisting of six miniature Eyesat-class satellites. The
ELLIPSO® system will offer radiodetermination satellite
service and mobile voice services within the continental
United Statec ana domestic offshore points. The system is
intended to complement, not compete with, existing ana future
cellular systems.

The ELLIPSO® system is highly innovative from a technical
and design standpoint. Among the hbenefits of the system are
"ceamless” roaming and intercomnecticn with the public
tclephone network. HWHighlighted below are these and octher

gignificant public interest benefits of the systen.

A. ELLIPSO® COMBINES STATE-OF~THE-ART
TECHNOLOGY IN A UNIQUE FASHION

ELLIPSO® is highly innovative in overall system design,

spacecraft and constellation architecture.

System Design. The system is designed to use the latest
digital technologies, including CDMA or spread spectrum
techniques, to ensure transparent interconnection with the
public telephone network and "seamless" roaming by cellular
users. To provide radiodetermination service, ELLIPSO® uses a
unique satellite-based ranging system, called Geobeacon,

developed at MIT.
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Spacecraft. ELLIPSO® proposes the first commercial use
of miniature Eyesat-class satellites. These satellites can be
built and launched rapidly, at a fraction of the cost of a

comparable geosynchronous system.

Constellation Architecture. The censtellation design,

using elliptical orbits, is unique. This design ensures
continuous coverage over the United States without the need
for satellite-to-satellite cross-links. The elliptical orbit
also ensures that the percentage of time spent over the
Northern Hemisphere 1s 1ncrzased relative to the totai orbital

period.

B. ELLIPSO® IS DESIGNED TO ENSURE
RAPID MARKET ACCEPTANCE

ELLIPSO® is designed to ensure rapid market acceptance

and development.

User Equipment. User equipment is designed for ease of

use and cost sensitivity. Users of existing cellular systems
need only add an RF unit and antenna to existing equipment,
for a nominal price of about $300, to receive the benefits of
satellite service and extend the range of operation. New

users may purchase a combined satellite/cellular unit that is



eXpected to retail for approximately $1,000. The geo-location

service does not require any additional hardware.

Cost of Service. The cost of service to the end-user is

expected to be comparable to current cellular service,
approximately 40-50 cents per minute. A profit margin of
twenty-to-thirty perecent is projected for retaiiers of
ELLIPSO®

service.

New Service. The system will provide service to

presently unserved target populations, primarily roamers
outside metropolitan areas and rural users. N~ ~urrent system

MmeeTs Lhils existing need.

Broad Range of Services. ELLIPSO® offers a combination

of satellite-based position determination and mobile voice
services for the first time. The system will provide users
with the option of transparent interconnection to the public

telephone network and the advanced services it offers.

Participation by Value Added Partners. The ELLIPSO®

system is based on active participation by Value Added
Partners (VAPs), with Ellipsat acting as the system organizer.

The VAPs, who will provide ELLIPSO® service to end-users, may



be cellular companies or companies serving specialized

industries.

C. ELLIPSO® PROVIDES OTHER
PUBLIC INTEREST BENEFITS

ELLIPSO® provides other significant public interest
bene:fits that further Fecc policies and objectivas in the

satellite field.

Multiple Entry. Other systems can co-exist with ELLIPSO®

inn £he same frequency band, providing opportunities for

multiple entry.

Efficient Use of Spectrum. Through CDMA, spread spectiyn

techniques, ELLIPSO® will efficiently use avaiiable spectrum.

Provision of RDSS. ELLIPSO® will provide publicly

beneficial satellite position determination services using the

innovative Geobeacon technique.

Non-interference to Other RDSS Systems. ELLIPSO® ig

compatible with and will not cause interference to Geostar or

other licensed RDSS systems.

New Entrants. The proposed system represents the kind of

technological innovation that the Commission seeks to



encourage with its policies favoring open entry in the field
of domestic communications satellites. Although Ellipsat is a
new entrant, the company's principals have extensive
experience in the development and marketing of satellite

technology and services.
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Ellipsat Corporation (hereinafter "Ellipsat" or
"Applicant") hereby appiies for authority to construct
ELLIPSC®I, an elliptical orbit domestic satellite system.

T.

SUMMARY AND OVERVIEW

Ellipsat requests authority in this application to
construct ELLIPSO®I, an elliptical orbit satellite system
consisting of six satellites. The ELLIPSO® system, which will
ultimately include a full complement of twenty-four
satellites, will operate in the 1610-1626.5 MHz (uplink) and
2483.5-2500 MHz (downlink) bands.' The satellites will
utilize an elliptical orbit providing continuous coverage of

the continental United States and domestic offshore points.

! The ELLIPSO® system consists of two constellations,
ELLIPSO®I and ELLIPSO®TII. Information about the ELLIPSO®II
system is provided in this application solely for the purpose
of providing an overview of the applicant's business plans.
Prior to implementing ELLIPSO®II, appropriate applications will
be filed with the Federal Communications Commission.



The business purpose of the applicant is to provide
radiodetermination satellite services within the continental
United States, and cellular services on an ancillary basis.
Ellipsat anticipates that its service will complement the
existing cellular network by providing coverage of unserved
areas. Ellipsat, in effect, will be the network organizer
providing space segment capacity and related ground facilities
to "value added partners" for resale to end-users.

The ELLIPSO® system'is highly innovative in overall
system design, constellation architecture and spacecraft
technclogy.2 It uses state-~of-the-art technology in all
system components. This application represents the Ffiist
commerc<ial proposal for an elliptical orbit sateilite syctem.
and tne [irst commercial use of miniature Eyesat-class
satellites. The ELLIPSO® satellites will orbit the Earth in
four inclined orbits, ensuring maximum duration of coverage
over the United States without the need for satellite-to-
satellite cross-links. As a result of low orbital
characteristics, and the proposed use of Code Division
Multiple Access (CDMA) techniques, also known as spread
spectrum, the system will facilitate "seamless" roaming
between terrestrial and satellite cellular systems. Moreover,

the benefits of the ELLIPSO® system will be available

2 Ellipsat is applying concurrently to the United States

Patent Office to protect the proprietary aspects of the ELLIPSO®
system.



expeditiously and economically, because of time and cost
savings achieved through the use of small satellites.

In this application, Ellipsat supplies comprehensive
details about its proposed ELLIPSO®I satellite system,
including the information required for domestic satellite
space station applications as appropriate. See Appendix B of
Space Station Appiication Filing Procedures, 48 Fed. Reg.
40256 (September 6, 1983). Included is a description of all
pertinent technical and operational aspects of the system, the
proposed services, and the applicant's ability to proceed

expeditiously with construction and launch of the system.

2

epar=ta applicactions for the siy satellites comprising

ELL1PSO®I, are attached. Because of the irnovative nature of

the service and tecnnology, Ellipsat reguests a "pioneer's

preference" and sets forth in this application all pertinent
information specified in proposed Rule 1.402 for claiming that

preference. See Establishment of Procedures to Provide a

Preference to Applicants Proposing an Allocation for New

Services, General Docket No. 90-217, 5 FCC Rcd 2766 (1990).3

3 This application is being filed in response to the

Commission's Public Notice, Report ©No. DS-999, released
September 4, 1990, in which applications of Geostar Positioning
Coporation ("Geostar") were accepted for filing. In that the
Geostar applications involve substantial and material
modifications of its authorized system, Geostar has effectively
applied for a new satellite system. Accordingly, pursuant to
Commission Rule 25.392(b), the September 4, 1990 Public Notice
establishes a sixty day cut-off period for the filing of
applications to be considered in conjunction with the Geostar
applications. The subject application is timely filed and
entitled to be considered concurrently with the Geostar
applications. See Ashbacker Radio Corporation v. FCC, 326 U.s.

3



II.

SYSTEM PROPOSAIL AND DESCRIPTION

A. APPLICANT INFORMATION

The applicant's name and address is:

Ellipsat Corporation
2420 K Street, NW
Washington, DC 20037

Correspondence and communications concerning the

application should be addressed to:

Mr. Robert G. Perry

President and Chief Operating Offlcer
Ellipsat Corporztion

2420 X street, NW

Washington, DC 20037

(202) 337-2493

and/or directed to applicant's attorney:

Jill Abeshouse Stern, Esq.
Miller & Holbrooke

1225 - 19th Street, N.W.
Washington, D.C. 20036
(202) 785-0600

327 (1945).



)

GENERAL DESCRIPTION OF
OVERALL SYSTEM FACILITIES

The ELLIPSO® system consists of three major segments:
Space Segment, Ground Segment and User Segment. The operation
of these segments is depicted in Figure 1 and fully described

below.

Satellite S lite

$
L-Band S-Sa>\t'8and -
N 4 \\\
v’ & S-Band M‘\\ 2

Mobile yser /

To Telephone Netwnri From Telephone Network

1. Space Seqment

The ELLIPSO® space segment will ultimately consist of a
constellation of twenty-four Interferometrics Eyesat-class
satellites located in elliptical orbits. The ELLIPSO®T
constellation consists of six satellites, orbiting the FEarth
in an inclined elliptical orbit. The elliptical orbit
provides continuous coverage of the United States and its
territories, and increases the percentage of time spent over

the United States relative to the total orbital period.



The ELLIPSO® spacecraft orbits are elliptical, with the
apogee over the Northern Hemisphere. The eccentricity of the
ellipse is equal to 0.0517, with an apogee of 1250 kn above
the Earth and a perigee of 500 km. The speed of the
satellites increases as they approach the perigee point,
located below the Equator, and decreases as they reach apogee,
a point thzi remains in the Norther:n Hemisphere. The center
of the Earth is’lécated at one of the foci of the ellipse.

Figure 2 illustrates a representative orbit.

1250 krn
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Figure 2.

The six ELLIPSO® I satellites are equally spaced within
the orbit. The four elliptical planes are phased 90 degrees
apart. A typical footprint over the United States having a

diameter of 5355 miles is shown in Figure 3.



Fiourz 3.

The ELLIPSO® I constellation will provide sufficient
coverage of the entire United States, including Hawaii, for
initial service. Due to the partial complement of satellites,
there may be gaps in coverage relative to time during initial
operation. Beginning in 1995, six enhanced additional
spacecraft will be added to the constellation every four
months, to complete the ELLIPSO® constellation. A depiction
of the global coverage provided by the twenty-four satellite

ELLIPSO® II constellation is shown. in Figure 4.



Ellipso coverage with 24 satellites

Figure 4,

2. Ground Segment

The ELLIPSO® ground segment consists of Telemetry,
Tracking and Control (TT&C) facilities (primary and redundant)
and Ground Control Stations (GCS). The GCS, which will number
up to twelve, contain the necessary ground segment equipment:
antenna, up and down converters, high power and low noise
amplifiers, baseband processing equipment, and call processor
computer. Each GCS is connected to a Telephone
Interconnection Facility (TIF) which, in turn, is linked to
the public telephone networks with total signalling system
compatibility. Private Interconnection Facilities (PIFs) will
allow interconnection between ELLIPSO® and private customer-

owned facilities.



The TIF adds a dimension to the traditional satellite
network ground station in that it has a Signalling Transfer
Point (STP) module. The STPs in public telephone networks
route the signalling information through a packet switched
network, in order to provide session control, routing and many
other subscriber services such as calling party identifi-
cation  The sTPs retrieve network infcrmation; such as credit
card validation, from Signailing Control Points fsCPs) that
contain databases, dynamically updated through the STP
network. The protocol governing these interactions is called
Signalling System 7 (857). A "slave" STP module, compatible
with £357, 1s inciudsd in the TIFs to allow a complete
interconnection in real-time with the telephone network and
with cimilariy designed callular Systems. The diagrams ovelow

illustrate a GCS and its connection to the TIFs.
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ELLIPSO® will use a combination of Fregquency Division
Multiple acrness (FDMA) and Code Divigieon Muitiple Access
(CDMA) to carry its services to digital telephones so
equipped. The frequency pian is based on this FDiA/CDMA
approach. Ten 1.6 MHz CDMA channels are frequency-divided
within the available L-and S-bands. Eight CDMA channels are
used for communications and two channels are used for
signalling. One signalling channel supports the uplink, while
the other supports the downlink. The diagram below depicts

the channel organization:

10



Channel® 1 2 3 4 5 6 7 8 9 10

L Band

S Band

3. User Segmoent

The user segment consists of universal cellular/satelliite
user units (UNICELL®s) and satellite-only user units
(SKYCELL®s). Users that already have a digital CDMA cellular
Tmelephone can upgrade their cquipment to a UNICELL® by
purchasing an "add-on" RF-antenna unit. The UNICELL® unit
combipes both satellite and terrestrial capawbilities. Utner
users can purchase a complete SKYCELL® unit. Typically,
equipment and service will be offered by Value Added Partners
(VAPs), as detailed below, who resell ELLIPSO® service to the
end-user.

The mobile users are connected with the nearest regional
Ground Control Stations (GCS) through the most optimally
located satellite in view. When more than one satellite is
capable of relaying the transmission between the user and the

GCS, only one will be assigned to transfer the call based on a

= Communications CDMA Channel, Voice or Data:;

u = Uplink Signalling Channel:

d = Downlink Signalling Channel;

Voice communications channels are voice activated.

c
S
S
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common algorithm which is computed by all the satellites. The
algorithm divides the footprint of the satellite into
geographical "regions" which are then dynamically assigned to
the satellites. The satellites will hand off the calls as
they pass in and out of view of the user and the GCS. Each
region will be assigned one of the ten L-band and S-band
ci:annals. Devending on lozation, “he mobile user wili select
the assigned regional channels for transmission through the
appropriate relay satellite to the GCS. The GCS will process
tne call and route it to the telephone network or to an
ELLIPSO® satellite if the call is to another ELLIPSO® mobile
user in the same rzgyion.

UNICELL® and SKYCELL® modules possess dual transmi+ and
receive antennas. The antenna is a radiatiry pactch optimized
to provide symmetrical azimuthal coverage within elevations
from 5 degrees to 90 degrees above the horizon. The effective
antenna gain within this region is 5dBic after antenna
resistive and polarization losses. Feeder and matching losses
at the receive S-band antenna account for 5dB which yield a
G/T of - 20.0 dB/K in combination with a low noise amplifier
(LNA) with input noise temperature of 80° Kelvin. The cable
losses between the solid state power amplifier (SSPA) and the
L-band antenna are 1.5dB in order to permit the remote
installation of the SSPA (in the trunk of a car, for example,

with other cellular electronic components) .

12



SSPA's with nominal output power of 3 watts are the basis
of the transmit module. Theée consist of single transistor
output Class-C amplifiers with DC to RF efficiency exceeding
60 percent. The output power of the SSPA is power controlled
within range of 8dB in steps of .5dB by controlling the output
voltage at the power supply. The power control is an "open
Loop" based un the signal strength of the iorward signalling
channel.

The forward signalling channel is continuously received
by the mobile receiver Satellite Acguisition and Signalling
Unit (SASU). In addition to uplink power contrel, the SASU
rrovides the required fréquency ccupensation of Doppler
fregquency chifts intioduced by tha sztellite moving in its
eiliptical orbit, as well as the reception of satellite
network commands and network management information. The SASU
is mounted inside the vehicle together with the SSPA, up-
converter, down-converter and synthesizer as shown in the

diagram of the SKYCELL® unit below.

Dual
Antenna
LNA égl SSPA

Baseband
(COMA) <5

Handset




In a universal cellular-satellite configuration, the
800 MHz cellular RF may constitute an IF stage to the
satellite RF, with an electronically activated switch (when
out of the cellular service area for example) that is "on" for
satellite use and "off" for cellular use. The diagram below

shows a rossible implementation ¢f the UNICELL® unit.

Duai
Antenna

!
i — ELLIPS0 Baseband
; | ] Handset
m’trh)—'— RF @ (CDMA) f——jr—__/

% |

Figure 8

The general mounting configuration on a passenger

automobile is depicted below.

To Handset

Figure 9
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C. GENERAL TECHNICAI, INFORMATION

The ELLIPSO® I spacecraft is a modified version of the
Interferometrics Eyesat design, with the added features of
gravity gradient stabilization, higher gain antenna, attitude
control and increased solar power. Interferometrics is the
licensed manufacturer and distributor of this lightsat design,
whicbh was launched hy AMSAT in January 1920 and 1s presently
being used for packet messaging and electronic mailboxes. The
proposed version of this Eyesat-class satellite with its
gravity gradient boom and S-~Band/L-Band antenna is shown in
Figure 10. The ELLIPSO® IT spacecraft will be an enhanced
vers.icn of ihe Eyesat design, with greater “iansmitter power
and throughput capacity. The enhanced snacecrzft, depicted in
Figyure 11, will weigh approximately 150 pounds and generate
170 watts of electrical power. Detailed technical information

about the spacecraft is provided in Appendix A.

L Band Antenna

. Figure 10

S N
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The enhanced spacecraft will use three-axis
stabilization, with a gravity éradient boom for roll and a
momentum wheel for the other two axis. Cold gas thruster fed
by nitrogen bottles will be used for station-keeping. Two
deployable solar array panels using high efficiency solar
cells will provide primary power to the spacecraft. The
rotating arrays will be mounted on each side of the spacecraft
and oriented toward the sun during daylight hours. The
continued output power of the solar arrays will be
approximately 200 watts at the beginning of life and 160 watts
at the end of life. Nickel cadmium batteries will provide
secondary power during eclipse. The batteries will also be

used to provide increased power to the spacecraft transmitters

16



while it is over the United States. Thus, the solar energy
accumulated by the solar panels and stored in the batteries
during its total orbital travel of 100 minutes is released
during its 15 to 20 minute pass over the United States service

area.

17



D. DESCRIPTION OF SERVICES

ELLIPSO® offers an innovative solution tc the problem of
providing cost effective and accurate position information to
mobile transceivers by satellite. In addition, the system
concurrently provides nationwide, satellite-based voice
service uniquely capable of interconnecting with the Public
Switched Telephorie Network (PS1M! and the rsllular Mobile
Telephone Switching Office (MTSO) via a user transparent
interface. Through this efficient use of spectrun, ELLIPS0O®
offers a variety of services to support emergency, safety, and
personal communication needs on a nationwide basis. Tt
achieves these public lutecrest venefits at a cost Conparapnle
Lo current cellular systems. The publicly heneficial service:

offered by ELLIPSO® are described below.

1. Position Determination By Satellite

ELLIPSO® provides accurate positioning information by
satellite. The Commission has acknowledged the public
interest benefits of, and the many services potentially

provided by, radiodetermination. See Report and Order, Gen.

Docket No. 84-689, 58 R.R.2d 1516 (1985). Safety-of-life and
law enforcement applications of RDSS include emergency locator
services, nationwide car theft prevention, and motorist
roadside assistance. Other uses include resource management,

navigation, and exploration.

18



To provide these RDSS services, ELLIPSO® uses Geobeacon,
the satellite-based ranging system developed by Professor cC.
C. Counselman of the Massachusetts Institute of Technology
(MIT), to locate transmitters in its system. The technology
to implement this system is available today, and
Interferometrics has implemented a version of the Geobeacon
system using adjacent geosynchronous satellitex. inter-
ferowetrics has demonétrated and patented a transmitter
locator system that uses Time Difference of Arrival (TDOA} and
Frequency Difference of Arrival (FDOA) technigues to recover
extremely weak signals (less than 40 db below noise level) in
the precernce of strong digital and video traffic. &
simplified version of this system using CDM2 signals and a
digital correlation processor will determinz a line of
position of the mobile transmitter for each satellite pair
measurement. The process is similar to that used in making
GPS range measurements. The strong CDMA signals greatly
simplify the geo-location correlation and data processing
task, allowing rapid determination of the locations of the
transmitter in the system. A simplified block diagram of the

ground processing scheme is shown in Figure 12.

19
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2 zimplified Aiagram of the satellite relay operations

needed to perform the geo-location measurements is shown in

Figure 13.
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The low-power radio transmitters required to implement
the Geobeacon system are incorporated into the UNICELL® and
SKYCELL® units. ©No additional hardware will be needed. The
signals from all transmitters in view will be repeated by the
satellites to the Ground Control Station where detection,
measuremant, and data procezsing take place. Tracking
algorithms based on a stochastic description of the kinematics
and ionosphere contributions éf the received signal
freguencies and phases have been developed. Highly accurate
position determination is easily ach;avable given good

sat

4]

llite geometry and detecilon circuitry.

2. Voice Services

During ELLIPSO®I, nationwide, satellite-based mobile
voice services will be gradually introduced and perfected.
The ELLIPSO® system is intended to complement, not compete
with, terrestrial cellular telephone systems. It will offer
direct and transparent interconnection with terrestrial
cellular systems and the telephone network. These highly
innovative features are built into the system design. Among
the benefits of the system to the user are (1) highly
competitive equipment and service charges; and (2) equipment
design that provides ease of use and integration with other
electronic components in the vehicle. Because of its

innovative satellite and constellation design, ELLIPSO® can

21



provide the proposed services technically and economically.
This should lead the way to faster user acceptance, rapid
technology innovation, and enhancement of American leadership
in space science and technology.

Contributing to user acceptance of the system is the ease
of implementation. As proposed, existing cellular user units
will not need *o be rTeplaced by users who want o use Lhe
satellite mode. To expand the capabilities of current units,
only the RF components and antenna need to be added. af

“ourse, a user will be able to purchase a new Ui

boi
et
or
i
a
f-!,

s

- Figures

4]

combines both satellite and terrestrial capabilitie
Y and 8 in the preceding section illustirate tne typical
UNICELL® and SXYCELL® user units. ’

ELLIPSO® yizses CDMA or spread spectrunm technology for
efficient access and spectrum utilization. CDMA combines the
benefits of frequency division and time division access
methods through a series of codes associated with each
transceiver. Silences are integrated and utilized totally; no
bandwidth is wasted. As a result of CDMA, the efficiency of
the system increases with the number of users, in contrast to
other systems. CDMA technology also allows easy adaption to
variable loads, to accommodate demand. Figure 14 illustrates

the well-known technique.

22



services that are consistent with the primary purpose of the
frequency band.

Recent low earth orbit satellite service applications
indicate demand for emergency locators, messaging devices and
low data rate transmission to be between 5 and 10 million
users. See, e.d., Application of Orbital Communications
Corporation, FCC file No. 22-D8S~MP~90(2J): Applicaticn of
Starsys, Inc., FCC File ¥o. 33-DSS~P-90(24). Ellipsat
proposes to address a more limited market, namely, users of
digital cellular systems that require position location. This

market is estimated to be approximately 500,000 users.

(b) Voice Services

Reflecting the demand for callnlai service, the nuiker of
cellular telephones now exceeds 7 million. However, the
territorial coverage of cellular service is expected to reach
only 45 to 65 percent of the continental United States by the
mid to late 1990's. This projection leaves a large population
unserved by cellular telephone service or any other economical
means of mobile communication. This target population
includes (1) unserved rural users; and (2) roamers into
unserved areas. ELLIPSO® service can be used by rural users
to complement local telephone service in a transparent
fashion, with built-in compatibility to the public telephone

network.

25



The unserved target population is currently estimated at
100 million. Assuming that one third of the market is
addressable by technologies other than =zellular telephony, a
target population of about 35 million now exists. The target
population requires an economical voice system that provides
transparent, uninterrupted roaming. Demand exists for
services provided at an end-user price comparable to existing
cellular systems.

Ellipsat's market analysis is based on the assumption
that the unserved target population will decline by the end of
the century as new technologies come on line. 2s a result, by
the tihe of deployment of ELLIPSO® II, it is assumed that
there will be an available pool of about 18 million pctential
subscribers who will form *hz main targel poepulalion for the
proposed voicz services. A summary of Ellipsat's market datca

is provided below.
MARKET ANALYSIS AND FORECAST

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
RDSS
Addressable Pop. 80,000 140,000 210,000 320,000 420,000 500,000 560,000 610,000 650,000 680,000
ELLIPSAT Plan 3,000 16,000 32,000 45,000 54,000 60,000 64,000 48,000
CELLULAR
US Population (M) 260 264 268 273 217 281 286 291 295 300
Served Pop. (M) 160 180 200 210 220 228 236 264 254 266
Userved Pop. 100 84 68 63 57 53 50 47 41 34

Cellular Pool (M) 4.20 5.04 6.05 7.26 8.7 10.45 12.54 15.05 18.06 21.67
Penetration (X) 0.03 0.03 0.03 0.03 0.04 0.05 0.05 0.06 0.07 0.08

ELLIPSO Penet.(X) 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.062 0.02 0.03
Ellipsat Target 33 28 23 21 19 18 17 16 14 11
Ellipsat Address 0.00 0.00 0.23 0.24 0.25 0.27 0.30 0.32 0.33 0.31

Ellipsat Plan [ 0 3,000 10,000 30,000 80,000 120,000 200,000 200,000 200,000
(in thousands)
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4. Areas and Entities to be Served

The continental United States (CONUS) and domestic
offshore points will be coverad by the ELLIPSO® I
constellation as more fully detailed in Section II B, above.
Because of the advantageous selection of orbital parameters,
Hawaii, Alaska and Puerto Rico, the Virgin Islands, and
coastal areas willi be served with virinally the same coveraye,
availability, elevation angle, and other quality attributes as
any other point in CONﬁSk Moreover, ELLIPSC® offers the
potential for expanding service to adjacent areas, such as
Mexico and Canada.

As indicated above, the end-users oi ELLIPSO® will be
primarily current and future subscrikers of mrhile
communications services who roam beyond their area of
coverage, and unserved rural users. Access to the system will
be through the value added partners (VAPs) who sell ELLIPSO®
services to end-users. The VAPs may be cellular carriers,
including rural carriers, and/or other entities serving
specialized industries. These may include: wireline and non-
wireline cellular companies, mobile communications equipment
manufacturers and distributors, organizations offering
services to motorists, rental car industry, government users,

local and state agencies, and auto manufacturers.
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5. Technical Attributes

Technical attributes of the system, including
transmission characteristics, performance objectives, link
noise budget, earth station parameters, modulation parameters
and link performance analysis, are detailed in Appendix B

hereto.

6. Transponder Capacity Estimate

Ellipsat estimates that the average user will use the
system for 74 minutes per month, with an average of two calls
per day. This leads to an average utilization of .00268
Krizngs per user if a fifty pexcenL peak-to-nonpeak ratio is
assunied. The ultimate constellation will bhave an average of
2.8 savellites effective at aity one time leading to a per
satellite requirement of 191.18 Erlangs to support 200,000
users. This will be achieved with about 200 CDMA carriers per
satellite and an average power requirement per satellite of
170 watts. With ELLIPSO®I, approximately one-eighth of that
capacity will be deployed. Appendix F provides a more

detailed analysis of capacity requirements.
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E. INTERFERENCE ANALYSIS, SYSTEM
RELIABILITY, LAUNCH AND TT&C

1. Interference Analysis
and Compatibility with
Licensed RDSS Systens

The ELLIPSO® system does not interfere with similar
services in the specified frequency bands. It can coexist
ith current and future RDSS licensees, through the use of
CDMA te~hniques. The ELLIPSO® system: uses spread spectrum
technology and is compatible with other users in the bands,
provided the orthegonality of the codes is assured. FTLLIPSO®
will be tailored tec accommodate the parameters of existing
KDsS llcensees, In fact, the system can support existing RD3S

users very efficiently, as the 40 Watt Geostar RDSS signal

%]
(&8

cpread over 16MHz can be accommodated by a system based on
to 4 Watt and 1.6MHz spread.
The orbital parameters of ELLIPSO® render the two degree

spacing requirement inapplicable.

2. System Reliability

The system is designed to ensure optimum service.
Relevant design criteria are provided below.
Satellite: 3 years life time
Earth Stations: 99%, MTBF=30,000 Hours
User Terminals: 99%, MTBF=30,000 Hours

Orbit Gaps: Minimal
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3. Launch Vehicle

Ellipsat plans to launch the six ELLIPSO® I satellites in
a single Ariane ASAP platform. The next available ASAP launch
is scheduled for 1993. There are six launch stations
available for boosting the satellites into a sun-synchronous
orbit. Four of the Eyesat-class spacecraft were launched on a
similar Ariane vehicle in 1990. The interfaczc and
qualification test requirements have already been approved for
the proposed satellites. An alternative launch vehicle for
the ELLIPSO® satellites is the Orbital Sciences Pegasus
vehicle.

only une'launch will be required four the six ELLIPSO® T
satellites. Degasus, for example, is capable of boosting as
m2ny as sixteen Eyesat-class satellites at one time, as
described in the attached paper by King, Beidleman and Stoltz:
"A Multi-User Carrier Structure for Deploying Pegasus-Launched

Micro-Satellites". ee Appendix C.

4. Telemetry, Tracking
and Control (TT&C)

The TT&C system consists of redundant telemetry, tracking
and control capabilities both on the spacecraft and on the
ground. The TT&C uplink and downlink share the L-band and S-
band frequencies with the voice and RDSS functions. Two
command receivers, decryptors and decoder/encoders are

contained on each satellite.
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Two TT&C ground stations based in the United States will
monitor the satellites' functions, track the satellites!
position, and provide essential commands zand computer program
modifications. The master control station signals will be
used to determine precisely, using interferometric ranging
techniques, the position and velocity of each satellite. The
coded radic signals emanating rcom these f£iwed, known ground
transmitters are used to calibrate the offset in the
satellite'’s local oscillator and to remove the atmospheric
delay uncertainties priocr tec éemputing an accurate geo-
location for the unknown mobile subscriber. The TT&C
operations will be conducced simultaneously with

communications operations. with no irtarruptien.

F. SATELLITE IOCATIONS AND CONSTELLATION

A detailed explanation of satellite locations is provided
in Section II.C., above. The applicable parameters are
summarized below.

Satellite Altitude: 500 km perigee, 1250 km apogee

Satellite Inclination: 6.35 degree for major axis of
orbit with eccentricity equal to .0517

Orbital Period: 102.5 minutes
Duration of US illumination: 10 to 20 minutes
depending on orientation and direction of

satellite pass.

Satellite Planes: ELLIPSO®I: 1 plane;
ELLIPSO® II: four planes

Satellites/Plane: six
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Number of ELLIPSO® I Satellites: six
Number of ELLIPSO® II Satellites: twenty-four

Area of continucus coverage: Northern Hemisphere
above 25 degrees latitude

The reasons for the above constellation are to achieve:
(1) optimum duration of US coverage per sinqgle wzatellitec:
(2} cptimum elevation éngle; (J)SGPtimum utilization of the
system for the United States;‘(é} rapid return from perigee;

and (5) optimum conditions for centrol of orbit precession.

G. PROGRAM SCHEDULE AND MILESTONES

Ellipsat anticipates that its ELLIPSO® system can be
constructed within twenty—fdur months after FCC authorization
is received. The following schedule assumes, for purposes of

developing milestone dates, that grant of the subject

application will occur by September 1991.

Authorization Granted to Construct

ELLIPSO® I Satellite System Sept. 1991
Application Filed for Launch and

Operation of ELLIPSO® I Oct. 1991
Spacecraft Construction Commences Nov. 1991
Launch Services Contract Executed Mar. 1992
ELLIPSO® I Spacecraft Construction May 1993

Completed
Launch of ELLIPSC® I Constellation Sept. 1993
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The focllowing preliminary schedule for ELLIPSO® II is

provided for informational purposes only:

ELLIPSO® II Application Filed Mar. 1991
Authorization Granted to

Construct, Launch and Operate

ELLIPSO® II Sen. 1991

Start Construction of FLLIZFSO® II Apr. 1993
Corngtellaticn

Launch of ELLIPSO%® II Constellation May 1995
(First Complement)

Launch of ELLIPSO® II Constellation Sept. 1995
{Second Complement)

Tauuch of ELLIPSO® II Constellation .~ Jan. 1996
(Third Compiement)

Launch of ETLLIPSO® TI (onstellation May 1994
(Fourth Complement)
H. INVESTMENT AND OPERATING COSTS
A detailed schedule of estimated investment and operating
costs, depreciation, maintenance, and annual revenue

requirements is provided in Appendix D.

I. FINANCIAL QUALIFICATIONS

Ellipsat is financially prepared to construct, launch and
operate the ELLIPSO®I system for one year. The system will be
funded from estimated income or revenues from the proposed
operation of the satellite system. In addition, Ellipsat has
received assurances that adequate financing can be arranged

for its system. Letters to that effect from Venture First
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Associates, the Southeast's largest high technology early
stage venture capital firm, and ITR Group, Inc. which also
specializes in the financing of high technology ventures, are

attached as Appendix E.

1. Source and Amount of
Estimated Revanues
Prom Proposed Sataiiite Opearations

Eilipsat intends to sell capacity options to the VAPs
during the pre-operational phase in order to finance
ELLIPSO®I. The cost of constructing the six satellites and
related ground facilities is estimated at $9.7 million,
including pre-cperational expenses. Ellipsat's forecast for
capacity option czles is €10 million over the first three
years cf pie-operation. This 1s a conservative proiection
based on approximately 10,000 user-years.

At system maturity, user expenditures are expected to
generate a net revenue for Ellipsat of $140 million, based on
an average price of $.35 per minute to the Value Added
Partners (VAPs). Ellipsat has based its estimated revenues on
end-user costs of $0.40-0.50 per minute. Ellipsat expects to
generate consolidated revenues of about $700/year per
subscriber. Ellipsat intends to "wholesale" capacity to the
VAPs, who, in turn, will have an average profit margin of
twenty-two percent. The actual margin per VAP will depend on

volume, time and duration of the commitment for services.
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Financial projections for the system are attachad as

Appendix D.

2. Source and Amount
of Committed or

Potential Financing

Ellipsat has received assurances from two highly
resprcted ventur2 capital firms, Venture First Associales and
ITR Group, Inc., that sufficient financing can be arranged to
finance the proposed satellite system. Letters of assurance

from these firms are attached as Appendix E.

3. Other Resources

A pro forma balance sheei for pilircat is submittzd in
Appendix E. Although Fllipsat Corporation is a newly-formed
corporation, its principals have extensive experience in
developing and marketing communication technologies. For
example, Interferometrics, one of the principal stockholders
of Ellipsat, is an employee-owned technology and engineering
company, founded in 1982 with sales of $7 million. The
company is well known for its work in locating and tracking
satellites, locating interference to satellites, and
transmitter location (Geobeacon). Of particular relevance
here, Interferometrics is licensed to manufacture and sell the
Eyesat-class satellites as noted above. Further information

about the company's capabilities is provided in Appendix F.
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J. LEGAL QUALIFICATIONS

Legal qualifications of the applicant are set forth in

FCC Form 430, attached hereto as Appendix G.

K. REGUIATORY STATUS
In the RDSS Licensing Order, Radiodetermination Satellite
Service, 60 R.R.2d 298 (1%36), the FCC decided not to inpose

common carrier obligations on RDSS providers. See also

Qualcomm, Inc., 4 F.C.C. Rcd 1543, 1545 (1989). Consistent
with this regulatory approach, Ellipsat proposes to structure
its service offerings on a private carrier or shared private
network basis to meet the needs of igdividual custouwers,
specifically the Value Added Partners of the ELLIDSC® servics
described above. Although Ellipsat believes that the
regulatory policies underlying the RDSS and Qualcomm decisions
are applicable here, if the FCC should conclude otherwise,
Ellipsat is willing and able to operate as a common carrier.
In that event, however, Ellipsat contends that forbearance
would be appropriate because the possibility of multiple
systems in the RDSS band ensures that no one system will be

dominant.
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III.

PUBLIC INTEREST BENEFITS
OF THE ELLIPSO® SYSTEM

The proposed satellite system will further the
Commission's policy goals and public interest objectives in
the following ways.

First, the ELLIPSG® system is highly innovative from a

technical standpeint. The use of elliptical orbits, in
particular, is 2 novel feature that will facilitate nationwide
coverage. Other unique aspects of the system include the
provision of geo-location using the Geobeacon ranging svetem:
the rirst commercial use of Eyesati cliass, miniature
communicaticn satellites: and a bvilt-in dasign for
transparent interconnection permitting "seamlecs" roaming and
integration with the public telephone network.

Second, ELLIPSO® is spectrum efficient. Although CDMA or
spread spectrum is not new, the technique is used in the
ELLIPSO® system to maximize spectrum utilization. In fact,
the efficiency of the system increases with the number of
users, in contrast to other systems. CDMA also allows the
system to use efficiently an existing spectrum allocation
without any displacement of existing users.

Third, the ELLIPSO® system will achieve nationwide
coverage of the United States within twenty-four months after
grant of authorization. This rapid introduction of service

will provide the benefits of nationwide coverage for position

37



determination and voice services more efficiently and less
expensively than any known technology.

Fourth, the ELLIPSO® system complemenis and enhances
existing and proposed cellular service. It is intended to
provide an additional, not competitive service, for cellular
companiec. including rmral cellular carriers. For a marginal
aaued cost, a modified RF and antenna package car pe added to
existing system to allow use of both cellular and satellite
systems, or a new coﬁbined cellular-satellite unit can ke
purchased. The ELLIPSO® system offers a critical role for
cellular companies and other service providers as Value Added
Partners of the systemn.

Fifth, the proposed zystem will zchieva the rukiiz
benefits envisioned for RDSS, by providing the economic base
of support it requires. Although valuable L-Band spectrum has
been allocated to RDSS, subsequent events have raised
questions about whether the market demand for RDSS, standing
alone, is sufficient to support the existing allocation.
Ellipsat has proposed a system that will offer RDSS, as
authorized by the FCC, while utilizing the spectrum for

publicly beneficial ancillary services.’ The system uses an

> Ellipsat proposes to provide voice services on an ancillary

basis pursuant to Rule 25.392(d). It is noteworthy in this
regard that projected annual revenues attributable to RDSS and
voice services are comparable for the ELLIPSO®TI system. See
Appendix D. - Ellipsat believes that voice services are

permissible as ancillary to the radiodetermination service
within the meaning of Rule 25.392, and are, therefore, a
conforming use of the frequencies. The Commission has expressly
allowed for the possibility of combined voice/RDSS services in
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accurate, spectrum efficient, economical and highly innovative
RDSS method developed at MIT and implemented by
Interferometrics.

Sixth, consistent with the FCC's domestic satellite
policy goals, the ELLIPSO® system will provide opportunities
for new and multiple entry. Through the use of CDMA
technology, the ELLIPSO® system cun coexist with Geostar and
also permit licensing of additional users in the ffequanay
band. Morecover, this application proposes the kind of novel,

cost-effective and technologically innovative system that the

the RDSS bands. See Radiodetermination Satellite Service, 60
R.R.2d 298, 304-305 (1986). This application contains ample
demonstration that, in this case, the combined services would
best serve the public interest. If, however, the proposed voice
services were considered to be non-conforming, the Commission
has also previously held that non-conforming uses of the RDSS
frequency band may be permitted where there is no prospect of
causing interference to conforming operators, and compelling
justification has been shown. See id. at 30s. See also
Qualcomm, 4 F.C.C. Rcd 1543, 1544 (1989); Rural Cellular
Service, 58 R.R.2d 517, 519 (1985); DBS Systems, 92 F.C.C. 24
64, 68 (1982). As demonstrated herein, Ellipsat's system will
not interfere with licensed RDSS service in any respect, and
compelling public interest reasons exist for authorizing the

ELLIPSO® sgsystem. Ellipsat's provision of voice service
therefore meets the applicable criteria for non-conforming use
of the specified frequencies. In the event, however, that

Commission Staff were to conclude that a waiver of existing
rules (Rule 25.392(d) and/or other applicable provisions) is
necessary to grant of this application or to permit voice
service as a non-conforming use, it is requested, in accordance
with Rule 1.3, that this application also be construed as a
request for such waiver, which is fully supported by the data in
this application, and that no separate waiver request be
required in the interests of administrative convenience and
prompt initiation of service to the public.
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Commission seeks to encourage with its pro-competitive domsat
policies.®

Seventh, the ELLIPSO® system is an American system. Its
primary focus is on United States service, and can therefore
be implemented without direct involvement of foreign
governments. It will also permit domestic comnanies to assume
a leadership role ir dévelsping this new *echnology.

Eighth, the ELLIPSO® system is cost effective. As
detailed herein, sighificant economies will be achieved
through the use of microsatellites. The cost of constructing
and launching the entire ELLIPSCO® satellite system is only a
fraction of the cost that would be incurred to construct aad
launch & geosynchironous svsten with comparable capabilities.
as a result of these economies, the cost »f the system to VAPEs
is projected to be $0.35 per minute, which will enable them to
provide this service on a competitive basis. Economies to the
end-user will also result from the low orbital character-
istics; for example, existing cellular equipment can be
modified at a nominal cost (estimated at $300) for use in
conjunction with the ELLIPSO® system.

In short, ELLIPSO® offers a unique combination of
technical, design and other innovations that ensures

significant public interest benefits.

6 See Establishment of Domestic Communications-Satellite

Facilities by Non-Governmental Entities, 35 F.C.C.2d 844, 847
(1972) .
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Iv.
WATVERS AND CERTIFICATIONS

Pursuant to Section 304 of the Communications Act of
1934, as amended, Ellipsat hereby waives any claim to the use
of any particular frequency or of the ether against the
regulatory power of the United States because of the previous
use of the same, whether by license ur otherwize.

The applicant's submission reflects a serious and
conscientious effort to answer all of the Commission's filing
requirements as fully and completely as presently possible.
While the applicant believes that it has fully complied with
all pertinent Ccmmission rules and policies, ana nas supplied
all the information, =2z appropriale, romuested Ly Zpperdix B
of Space Statica Application Filing Procedures, it hereby
requests that, to the extent it has not satisfied the
applicable requirements, a waiver be granted.

The applicant certifies that all of the statements made

in this application are true, complete and accurate to the

best of its belief and knowledge, and are made in good faith.

V.
CONCLUSION
For reasons detailed herein, the ELLIPSO® system will
provide significant public interest benefits, including use of
highly innovative technology, provision of radiodetermination

satellite services, availability of nationwide cellular
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coverage economically and expeditiously, "seamless roaming"
and integration with the telephone network. Accordingly,
Ellipsat Corporation requests that the Commission authorize
construction of ELLIPSO®I, and the public benefits it will

provide, as expeditiously as possible.

Respectfully submitted,

ELLIPSAT CORPORATION

T o -
3y u/ﬂk ,
Dr. David Castisl
Chairman and
Chief Executive officer

Of Counsel:

Jill Abeshouse Stern, Esq.
Miller & Holbroucke

1225 19th Street, N.Ww.
Suite 400

Washington, D.C.

November 2, 1990
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CERTIFICATION OF PERSON RESPONSIBLE
FOR PREPARING ENGINEERING
INFORMATION SUBMITTED IN THIS APPLICATION

I hereby certify that I am the technically qualified
person responsible for preparation of the engineering
information contained in this application, that I am
familiar with Part 25 of the Commission’s Rules and
Paguliations, that I have either prepared or reviewed the
engineering information submitted in this application,

and that it is complete and accurate to the best of Yy

knowledge.

e Aoy QB

Dr. Dino A. Lorenzin?
Executive Vice President
Interferometric, Inc.
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APPENDIX A

TECHNICAL INFORMATION

1. Radio Frequency Plan

Freguencies: 1610 toc 1626.2 fHz uplink fiom mobile or GCS
2483.5 to 2500 MHz downlink to mobile or GCS
10 segments of 1.6MHz each in each band

Bandwidth: 16 MHz in each directicn

Emission Designator: 16MH2 at 1610, 1sMHz at 2500

Power into Antenna: 13-15 ARW |

Sate:llite Antenna Gain Contour: see Figure A-1.

Figure A-1



2. Power Flux Density Levels:

At Earth: -256 dBW/m?/4KHz

3. Number of Satellites

(a) In orbit: 6 ELLIPS0O® I

(b) On-the-ground spares: None

4. Estimated Number of Earth Stations

{a) Transmit and Reaczive: 10
(b) Receive Only: -None

(c) Transmit Only: None

5. Characteristics of the Space Station

(a) Weight : 30 lbm
Dimensions: 9 x 9 x 13 inches, plus antenna
Solar Power: 15 watts
Transmitter Power: 25 watts peak, 14 dBW

(b) Estimated Operational Lifetime: 3 years.

A summary of the enhanced spacecraft characteristics

provided in Table 1.

is



TABLE 1.

SUMMARY OF ENHANCED SFACE STATION CHARACTERISTICS

Orbit 63.5° inclination elliptical orbit
500 km Perigee; 1250 km Apogee

Nurper of Satellites 24; 4 planes with 6 satellites/plzne

Mass in Orbit (Bocg) 150 lbs.

Size 18 x 18 X 18 inches + boom

Stakbilization Gravity Gradient

3-Axis Magnetic torguing & damping

Station keeping + 5 dedgrees In plane
13

. 2 deyrees Qut-~of-plan

Mission life 5 years &
Eclipse Capability 50 percent )
Earth Coverage 5,555 km at 5° elevation angle
Power Nominal 120 watts at BOL
Peak 360 watts at BOL
Polarization Circular
Uplink Channels 10 at 1.6 MHz BW; 1610 MHz-1626 MHz
Downlink Channels 10 at 1.6 MHz BW; 2484 MHz-2500 MHz
Transmit EIRP 27 dBW @ 2500 MHz
Satellite G/T -2.0 dB/K @ at 2500 MHz
Power Flux Density -256 dBW/M2 /4KHz
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APPENDIX B

TECHNICAL SYSTEM SPECIFICATIONS

1. Performance Objectives
Performance objectives are 99% service when mobile

transceivers are in line of sight of an XLLIPSO® satellite.

2. Link Noise Budget
RDSS
Return Forward
Channel Channel

Transmic Fcwer 3.3 23 dBwW
Antenna Gain 5 27.1 dBi
FIRP/user ' 8.3 2.1 ArRwW
Path Loss 164.9 15€.7 AR
Other Losses

(Atmospheric...) 1 1 dB
Satellite Transponder

Gain 147.8 147.8 dB
Satellite Antenna

Gain 12.0 12.0 dBi
Receiver G/T 6.2 -20.0 dB/K
Effective Downlink

C/No (including

Multiple Access

Interference) 40.4 41.5 dBHz
Margin 0.6 0.5 dB

3. Earth Station Parameters
Tx Power 100w

Antenna Gain 27.1 dBi

G/T -14.7 dB/K



4. Modulation Parameters
Access Method FDMA/CDMA
Modulation: Direct Sequence BPSK
Spreading @ 1.28 Mcps
FEC decoder by soft decision
FEC encoder Rate 1/2, K=7
4800 bps voice-activated transmission
RDSS through Geo-beacon code detection

and interpretation



SPECIFICATIONS EYESAT
Physical: 23 cm cube: 9.5 kg Power Fequirements: RF output: 2 to 4 watts
Average Power: 8to 10 watls_ : at > 75% eff. (300 to 1000 MHz)
Payload Power: 4 watts contifuous; 50 watts max CPU: 2 watts peak
Stabilization: Passive magnetic with solar spin Receiver: 260 milliwatts
UHF, VHF & S-Band downlink

Operating Frequecy:

Avainable Channeils:

VHF uplink Computer:

£ Receivers
1200 ¢ 9600 kaua
2 Transmitters
PSK Modufation at 9600 baud

yload Module

Power & Bat’(erles

Fllght Computer

Transmltters

CMOS V-40 microprocessor

10 Megabytes RAM; 8.2 MHz oscillator
256K RAlA EDAC memory
Muli-rasking environment

‘Direct Memory Access

0990

FOR ADDITIONAL INFORMATION:

CONTACT

Dr. Dino A. Lorenzini
Executive Vice President

INTERFEROMETRICS INC.

8150 Leesburg Pike Suite 1400
Vienna, Virginia 22182-2799

PHONE: (703) 790-8500
FAX: (703) 848-2492
TELEX: 753612 INTER.VLBI



INTERFEROMETRICS INC.

EYESAT

_Description

EYESAT is a compact (21 Ibs @ inch cube) highlv‘
efficient satellite that embodies significant advances
in low-cost engineering. Configured in a modular
(expandable) stack arrangement, EYESAT can
support a variety of missions, from store-and-forward
communications to specialized scigntific appiications.
Intended for low Earth orbit, EYESAT brings a new
level of performance, low Cust and flexibility to the

' sareiiie user community. '

Applications

» Store-and-Forward Communications
« Earth Imagin

+ Remote Data Relay
« Scientific Payloads

Features

+ Low cost design uses "off-the-shelf* standards for interfaces, protocols, software, and system test.
+ Spacecraft Local Area Network (LAN) minimizes wiring harnesses.

+ Maximizes use of Computer Aided Design for efficiency and low cost.

Modular Design allows simple growth, low-cost fabrication, and a variety of payloads.
* Alternative configurations, stabilization methods, and missions are possible.

+ GPU controls spacecraft. Uploadable onboard commands modify mission data.
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A MULTI-USER CARRIER STRUCTURE FOR DEPLOYING

PEGASUS-LAUNCHED MICRO-SATELLITES

J. A. King, N. J. Beidlemar, Dr. P. M. Stoltz!

Now that the viability of the Pegasus air-launched booster has
been demonstrated, it is possible, and indeed appropriate, to devise
methods for exploiting the launcher so that it can launch multiple
micro-satellites. Such spacecraft may be launched for a single
user, or the capacity of a single launcher may be divided among
multiple users. In fact, not all of the satellites on a single launch
need to be placed into the same orbit.

This paper describes a concept, developed by OSC, to place
multiple micro-saieilites fuo varizus orbits using a single Degorus
launch vehicle. The concepi inakes use of separable “pallets”
whick iiiay ve stacked, one on top of the other within the Pegasus
fairing. Each pallet can have an integral propulsion system and
may transport from one to six micro-satellites into an orbit
modified from the reference orbit provided by the launch vehicle.
Examples are given as to how the system may be used to
implement a variety of mission options. If a constellation- of
communications satellites are deployed by this approach, global
coverage can be provided at what is believed to be the lowest cost
available today.

The mechanical and propulsion system designs of the pallet are
discussed and user constraints are reviewed. The performance
capability of the Pegasus vehicle is reviewed as it impacts the
individual micro-satellite payload mass.

The successful flight of Pegasus F-1 has verified that the price per kilogram of
mass to low earth orbit can be maintained even when the total mass of the
satellite system being launched is low. This places options in the hands of small

! Members of the technical staff, Orbital Sciences Corp.,

Space Technology Laboratory, Boulder, Colorado
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satellite designers that have never before been available. Orbit choices, launch

window decisions and deployment strategies have never been choices for small .

satellites that have heretofore been flown as secondary payloads on large launch |
- vehicles. For example, Pegasus has made viable the concept of a distributed LEO
- network of multiple satellites in multiple orbit planes in order to provide
continuous global coverage. While the concept has been known and studied since
the beginning of the space era, until now this approach to satellite networks has
been cost prohibitive. By using a single Pegasus launch vehicle per spacecraft or
per orbit plane, the aggregate cost of a network is of the same order as that of a
global geostationary network. Simvlarly, fractions of tuch a aetwork (that can
demonstrate the whole network), satellites that fly in formation (clusters), and
mother/daughtcr mission concepts can be implemented more effectively with a
flexible, low cost, launch capability. '

As a parallel development, micro-satellite technology has advanced so that
significant comumunications and scientific payloads can be incorporated into
spacecraft with masses as low as 10 to 20 Ibm. Such spacecraft may be ideal for a
thin-route giobal data communications network, however, it is important to
cbserve that the value of the technique (and in 2 zommunicasions sense, its
capacity) comes fror the aggregate of the satellites, not from the value or
capacity of any single member satellite in the network. This roint has besn
frequently missed by those reviewing the design of 2 single micro-satellite whict
tor all its "cuteness,” is no: physically impressive. There is a tendency to think of
a micro-satellite as a toy. Indeed, taken by itself, such a device is only a piece of
an engine, not the car itself,

Using a single launcher to place a significant number of small satellites into orbit
has only been done infrequently. Creating an entire global LEO network of small
satellites has not yet been achieved by any launch means, although it has been
studied may times and is now being proposed by a variety of commercial entities.
Pegasus could be used to distribute multiple satellites around a single orbit plane,
or it is possible to do even better. An entire global network of micro-satellites, in
multiple orbit planes may be orbited by a single launch vehicle. Indeed, a
number of variations in the network are possible, depending on the needs of a
particular customer (or customers) and the characteristics of the orbit.

SWARMS, PALLETS AND STACKS

The following terminology will be used to explain the technique for deploying
multiple micro-satellites from Pegasus:

Swarm: The entire group of micro-satellites incorporated on the launcher will be
referred to as the swarm once they are deployed.



Pallet: A sub-group of spacecraft that are intended for the same specific orbit
may be placed on 2 frame structure to be known as a pallet.

Stack: The pallets are placed one on top of the other to form a stack. The stack
is the entire set of hardware launched by Pegasus.

MISSION HARDWARE

Mechanical Design

Figure 1 shows a singie pallet carrying four individual sateliites. The pallet
structure itself consists of a lightweight aluminum frame cantilevered from a
central support cylinder. The frame shown is square and supports four very small
satellites. It would also be possible to have a hexagonal platforr supporting six
small spacecraft. The satellites shown are the same size as the AMSAT Microsats
using the extended module configuration (like Webersat). Spacecraft with a
larger base dimension could be used and the cantilevered platform could be ,
Saicnued outward, provided that the particular pallet was carried low in the siack
so that it is. positioned away from the Ogive portion of the launch vehisle fairing,
Snacecraft thai are configured zs hezagnral, octagonal or circular cylinders cuu
just as easily be flown in these same positions, ‘

A separation system similar to that used on Microsat is also shown in the pallet
design. A single tie-down bolt centrally located in the bottom surface of each
spacecraft passes through a machined fitting on the pallet. A bolt cutter is
contained on the pallet side of the interface. The spacecraft sits on four or more
locator pins which fit into mating locator pads properly positioned on the pallet.
These pins/pads also provide shear load support for the spacecraft during launch.
Single or redundant bolt cutter designs are possible. A compression spring,
concentric to the tie-down bolt pushes the spacecraft away from the pallet at the
instant of separation.

Shown in Figure 1 are four thin walled tubes extending from the bottom side of
each pallet. The tubes are connected only to the bottom side while the tube ends
which separate from the pallet below are fitted onto tappered locating mounts.
The tubes are intended to reduce the lateral bending (and increase the first mode
resonant frequency) of the entire stack during launch.

The central support cylinder may contain a single, small solid propellant kick
motor. A Thiokol TE-M-790-1 motor (STAR 6B) is shown in Figure 1. Larger
motors with more propellant are also possible or the cylinder need not



Figure 1 - Pallet Configuration
and Pegasus Envelope
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Figure 2a - Stack Configuration
and Pegasus Envelope
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Figure Zb - Pallet Deployment Sequence
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Figure 2¢ - Stack Configuration
in Fairing Half




Figure 3 - Marmon Clamp Assembly Detail
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contain a kick motor at all. A desirable property of the STAR 6B is that the
motor casing may be used as the central support cylinder itself with only slight
modifications. This reduces the mass of the overall pallet. The pallets are
separated from the stack, one at a time, starting from the top. A marmon ciamp
separation system with spring is envisioned for this task. The clampband assembly
is located at the lower end motor interface. Figure 2-a shows a stack of four
pallets. Figure 2-b shows the separation of the first pallet from the top of the
stack. Figure 3 shows the detail of the proposed marmon clamp assembly.

Electronic Design

The design of the electronics (or avionics) to support this appreach is somewhat a
function of individual mission requirements. Ir all cases, however, it has been
assumed that there is more than the average amount of interaction between the
spacecraft and the launch vehicle. in the simplest case, the launcher and the
pailet structures are used as a carrier until orbit is achieved. No propulsion from
the pailets is necessary. It is only necessary for the launcher to issue separation .
commands. Initially, the first four spacecraft are <eparated, theg the empry pallet
is jettisoned. This is followed by the second four satellites and the second pallet.
And so it goes until "everyone is off the bus." In botween pallet separation =vents
it is possible for Pegasus to perform a re-orientation maneuver that will maxirize
ihe raiss distance of the individual satellites. In tids sunplest of cases, no roll-up
of the launcher wouid be required. Tke sequencing operation is accomplished by
the launch vehicle flight computer and a ordnance box known as the Pyrotechnic
Driver Unit (PDU). Each PDU is capable of 12 outputs to fire standard initiators
(5A for 75 mS). The input to the PDU is a serial bit stream from the flight
computer. If each of 16 spacecraft takes two redundant ordnance lines for
separation and if each pallet takes two more, then the total ordnance count is 24,
thus two PDUs must be added to the third stage electronics to support the
mission.

For other types of missions, however, the situation is more complex. For missions
where each pallet has propulsive capability and the satellites are separated
considerably after separation from the launcher, each pallet must carry its own
PDU. This, in turn, implies that power and sequencing signals must be supplied
by electronics on-board the pallet. It may even be necessary for some attitude
control capability to also be added. Since each pallet contains several spacecraft,
none of which are likely to be particularly busy, it is proposed that power and
serial communications interfaces be created between the spacecraft electronics
and the PDU. Continuous power is likely to be available since the solar arrays on
each spacecraft will be illuminated, even though shadowing will be more frequent.
The spacecraft (one or more for redundancy) may be used to sequence separation
and kick motor ignition. This may be done via a timer initiated by one of the
spacecraft computers or via ground command to one or more of the satellites.



Normally, the pallet and its spacecraft would comprise a stable spinner. Spin
would be provided to each pallet by executing a pre-programmed launcher roll-up
maneuver. In some multi-mission scenarios the pallets may keep their spacecraft
for a long period of time. In this case, re-pointing of the spin vector may be
required. Two methods of accomplishing this have been considered. In the best
case (lightest weight solution), if sensors and torquer coils or small momentum
wheels are already available for attitude control on one to several of the
spacecraft, they may be used to orient the pallet. If this is not the case then a
singi= torquer coil, a flux gate magnetometer and possibly a s'mple sun sensc

may be 2dded to e pallet. In any case, it has been assumed that the "Ioop wﬁl
be closed" by making use of one of tte spacscraft computers. Botb the spin rate
and the direction of the spin vector of the pallet can be controlled with a single
torquer coil in a LEO spinning body. While details must be worked out, the
principle is straight forward. OSC has developed various forms of light weight,
low cost serial data and power interfaces for use across the separation plane
between spacecraft and pallet.

SOME APPLICATIONS FOR THE MULTI-USER CARRIER STRUCTURE

With a panet and stack approach to launching micro-satellites, there are truly
many ways in which this capabiiity can ve expioited. The possibility exists to
divide the capacxty of the vehicle among multiple customers each ~un multiple
satellites or it might be used to put an entire network of satellites in place for a
single customer.

In order to provide estimates of capability, it’s necessary to provide mass

estimates for the pallet hardware. A mass budget for the pallet shown in Figure 1
is given in Table 1. The values are for the pallet without motor propellant but,
with the motor casing (acting as a structural member). The pallet can take larger
motors with different casing masses so one needs to keep track of this factor. The
pallet masses then must be subtracted from the total mass available to the micro-
satellites.

A study orbit has been picked that is good for demonstrating the usefulness of this
concept. The orbit is 460 km X 1000 km X S5 degrees inclination. The perigee
of the reference orbit is high enough to be out of the serious part of the drag
region, the apogee height is "about right” for various LEO communications and
earth observation missions and the inclination is high enough to provide coverage
of most of the earth. In some cases it is desirable to circularize this

10



ch. Arms 2.68 lbm

pport Struts 2.60

amp Band 1.85

tor Hardware 2.00

tor Casing (STAR 6B) 9,17

lcaration Sprin§ 1.50

ier Hardware/ Misc. 5.20

-zl Pallet Mass ;;T;O 1bm = 11.33 Kg.

Table 1 - Pallet’Mass Estimate

tllets No. S/C Per Pallet Mass Per Pallet

2 259 1lbm
(117.6 Kg)

4 1" .

6 1]

2 165 lbm
(74.7 Kg)

4 1]

6 1

2 118 1lbm
(53.5 Kg)

4 1"

6 1!

8 "

Table 2 - Possible Pallet Configurations

11



oit. For example, if four micro-satellites each weigh 11.3 Kg (25 1bm) then,
unting the pallet mass, about 3.0 Kg of solid propellant in the STAR 6B motor
required to circularize the above orbit (delta-V applied at apogee). Table 2
ovides some of the options for the pallet and stack system. The masses shown
the third column must be treated with some care. First of all, they are based
trajectory analysis runs using Pegasus data provided prior to our F1 flight.
{justments to the vehicle performance need to be made based on F1

ormation plus upgrades presently being made to Pegasus which improve
-formance over the F1 version of the vehicle. The net sum of these may be

S€ 10 or even above the values given in the table but, the table -houid he
sicered preliminary,

gle Orbit Plane - Twelve to Sixteen Spacecraft

discussed above, the siniplest approach is to use pallets as carriers to place ajll

:ites into the same orbir. The separation sequence has already been

ribed. The satellites will all separate out slowly within the same plane. The

14 orbit is 460 km X 1000 km X 55 deg. Orbital velocities of the spacecraft

uid differ cnly by the “deita-V" of the separation springs. [ [our pallsts are

1 as shown in Figure 1 and if a0 mass is used for propellant, then the satellites
each weigh 13.4 Kg (29.5) Ibm. Similarly, if three pallets are used vnAth four
lites per pallet then the satellite mass goes up to about 18.7 Kg (41.2 ibm).
volume avaiiable for each spacecralt is approximately coasistent with the

ent values for the mean density of electronics and the available mass per
‘ecraft.

satellites on each pallet, or on different pallets need not be of the same mass

1¢ spacecraft are deployed from a non-spinning Pegasus. Gross imbalance,
ever, should be avoided.

le Launch Satellite Network - Multiple Orbit Planes: Twelve to Sixteen
-ecraft

scenario is similar to the first, however, each pallet now makes use of the

R 6B motor as shown in Figures 1 and 2. OSC has developed a proprietary
.od for placing each pallet and its associated satellites into a different orbital
*. The planes may be equally spaced or staggered relative to one another.
dnal orbits of the satellites are a function of the quantity of propellant loaded
:he STAR 6B motors and the final satellite masses, however, it is assumed
one of the more useful final orbits (per this example) would be circular at
km altitude and 55 degrees inclination. By making use of this unique

re, it becomes possible to launch an entire global LEO network with a single
us launch vehicle. It is believed that this is the lowest cost method of

ding global communications coverage via satellite available today.

12
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-each pallet should have balanced mass properties so the pallet is

:r. It must act as a spinning bodv until after motor burn-out and
ition.

- Eight Spacecraft

¢ Is assumed there are two different customers each with multiple
th different orbit requirements. User A wants to place four
circular orbit at 1000 km and 55 degrees inclination while User
1 CIrQuiar orbit ag 55 deprasc inclination and also proposes to
:$ on his pallet. Each user shares » ride to the common

ven above and each has a total mass of 117.6 Kg or 259.5 Ibm.

> and released first and at the apogee of the orbit fires his kick
sus vehicle has given the pallet an orientation so that the motor

1
L

th the velocity vector, increasing the velocity of the orbit at

253 of the propellant is trimmed to 6.62 Kg (max. propellant for
.11 Kg) and the mass of the four spacecraft are each 27.75 Kg -
‘¢ delta-V provided bv the motor i 141 m/s which circularizes
“u aiutude  User B s also Spun up and reieasca bui, is aligned
'* motor aimed against the velocity vector of the orbit. This
Jser B at the perioee of ihe orbit., The propeilaint foi this
amea 10 60.75 g and cach of the satellitcs must weigh 27.71 Kg
vill result in a delta-V of -144 m/s ("-" indicates velocity is

> orbit) which will circularize the initial orbit at 460 km.

s) Mission

Tmissions it is useful to launch two or more spacecraft together
:r and then split the spacecraft apart. One spacecraft may go
cal orbit while the other may stay in a lower circular orbit.
perform correlative scientific experiments using orbits that

*0t vantage points. The NASA/MPI mission known as APEX
SA/ESA International Sun/Earth Explorer mission are two

'f this approach. In this example, suppose that a single

1 90 Kg (198 1bm) is to be placed into an orbit 460 km X

3rees inclined. The other spacecraft (four micro-satellites) are
1 a circular orbit 460 km in altitude. The initial reference

100 km X 55 degrees as before. If a STAR 13A motor is used
aft and fired at perigee (motor aligned with the orbit velocity

: 33.1 Kg of propellant (Isp = 286.5 sec) will place that

rrect 460 km X 10,000 km orbit, A single pallet containing the
 Is then aligned against the velocity vector of the orbit at
Pegasus and released. The motor on the pallet is then fired

: orbit. The delta-V required for the maneuver is -144 m/s

13



in the previous example). In this case, we need slightly more.

an can be accommodated by a STAR 6B motor. Instead, we assume
-aded STAR 10 motor is used. The normal propellant loading for
~.9 Kg while the fuel required for the circularization burn is 8 Kg. It
imed that the dry pallet mass has now increased to 16 Kg in order to
: additional stiffness for the added spacecraft plus motor mass and to
- heavier motor casing. The mass remaining can then be divided.

‘g the four micro-satellites (which are not so "micro") giving a mass

T of 33.25 ¥q (73.3 Ibm). The initial elliptical orbit has now been

t the perigee altitude of 460 km apd tha four zmall srentific
deployed from: the pallet. '

SPACECRAFT/PALLET INTERFACES

¢t and stack approach to launching multiple satellites on Pegasus has
deen done, it is perhaps a bit early to be proposing specific

sarly, considerable mission analysis and mechanical 2ad sirverural
reeds to be completed before a configuration could be finalized.

a few useful inputs are in crder.

aterfaces

f the micro-satellites to the pallet should conform to some standard
or no other reason than to reduce costs and shorten integration
r mechanical attachment of the spacecraft to the pallets it is

S/C > 20 Kg Mass: Use Standard Delta/STS 9" Marmon Clamp.

S/C < 20 Kg Mass: Use Single Tie-Down Rod/
ssion Spring Separation System (See Above).

mp is a very reliable, secure separation system. One of two

t cutters will separate a single spacecraft. A 9" clampband will

200 Kg and is almost overkill for this application. Marmon clamps
micro-satellites consume considerable vertical height, which is in
ithin the Pegasus fairing. For this reason marmon assemblies are

Tnissions requiring three pallets or less where more height per pallet
.able.

14
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¢ specific method proposed, using a tie-down rod or bolt, is an old but, well
Jven concept. It was originally used for Agena-launched secondary payloads

*k in the early 1960’s. The approach is simple, low cost and can be made very
‘able by using two bolt cutters and a single tie-down rod.

¢trical Interfaces

adards for electrical separation of the spacecraf; ar
inance devices using staridard NASA imtiators are sirongly recommended, It
roposed for hoth marmion separation sysi=mis and for the lighter weight tie-

T rod system, a cutter/power cartridge like the Hi-Shear SL-1034/P(C19-19, be

i. For a typical mission, OSC would furnish the cutters and perform the

hanicai and electrical operations associated with mating the spacecraft to the
28,

< also imporiant to review.

rder 16 achieve compatibility between s
* complex missions requiring the pallet
e) significani cicctrical interfaces betwe
rolve. -While it is too early to be speci

Pacecraft and pallet electronics (for

to fire kick motors and oricus iiselt in
en the spacecraft and pallets will have
fic, two general comments are offered

1) Small spacecraft frequently benefit from having lower voltage power
>s. The mass of even smaller capacity battery cells becomes significant when
volt bus is used. It is suggested that battery strings that produce voltages in

ange from 10 to 14V would be best. If this can be agreed upon, then the
t electronics can be designed for the same range.

2) Serial data interfaces should be used to communicate data to and from

craft via umbilical lines or for data intended between pallet and spacecraft.

ndard such as RS§-422 or the multi-drop version of same, RS-485, should be
ed.

IARY AND CONCLUSIONS

cal argument raised against deploying
ier is related to the risk of launch failure (the old problem of putting all of
ggs in one basket). One must remember, however, that these are small
>oth physically and fiscally). A rule-of-thumb which is sometimes used for
missions is that the cost of the payload should not exceed the cost of the
vehicle itself, Larger launchers like Ariane, however, carry payloads

in excess of two times that of the launcher. If we apply this sort of rule to
s, then the aggregate payload should not be valued at more than say $§M

multiple satellites with a single

15



on one’s willingness to take risk. This amount can, in fact,
aetwork of micro-satellites. Further, using the pallet concept,
. is possible so that the risk of failure taken on any one

1 by several groups.

: has been presented for users to share a Pegasus launch

:ly, use it to deploy a variety of different satellite networks.
»ts presented are not exhaustive and OSC would like to hear
ow this idea can be expanded. Perhaps, most importantly,
1wching secondary payloads provides flexibility that has never
= {0 a "lightsater." It': also worth noting:

spacecraft is a primary payload.

{4
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BUSINESS PLAN SUMMARY

Users
nutes/user/month
nutes/User/day
» Call /day

» peak-calls/hour/day
il ¢ buration in hourr.
‘{angs/User

‘{angs in System
; Effective Satelllites
‘iang Requirements/Sat.

> CDMA carriers/Sat,
yer Req./Sat. (in Watts)
inP/Sat (dBW)

ser expendicures{s/month)
AP Usoos Beoverye (SM/vear)
ubscription Fees ($M/year)
on Peak Revenues ($4/year)
Total VAP Revenues ($M/yr)

LLIPSO RDSS Revenues ($M)
LLIPSG Voice Revenues ($M)
Total ELLIPSO Revenues($M)

200,000

74.00
3.08
2

0.04
0.06

.00268

535
2.8

191.18

200
170
22.31

37
89
48
13
150

22
17
139

ASSUMPTIONS
(@ days/month 24 )
(Peak/Non-Pk ratio 50%;
(Efficiency $6%)
(Avg. Watt/Carrier 0.85 )
(Price/Hinute 0.5 3
(Monthly Subs. Fee $20 )
(Non-Peak Ratio 15%)

(9 $30/month/user, end-user)
(Wholesale Margin 22%)
¢at constellation maturity )



Use of Funds

Pre-Ops Exps
RSO

cot Zonstruction

<

Launch

A
Y
e

‘o

insurance
TiFs RSD

—d

fs Ceploviment
Fs RED
UHICELLs/SKYCELLS
operations

o
oA

3

Toral Uses

cource of Funds

Capacity Options
Capacity Sold
RDSS Services
Financing

Total Sources
Net Cash Flow
Cumulative CF

Cum. CF Net of Ops

Acc. Depreciation
Options Executed

1991

100
50

[ow S I o S o SR o S e S o §

1992

300
250

FINANCIAL SUMMARY
(in 1990 $1000s)

1993

£nnn

Shee

1766
1080

1994

1995

200
5400C
12000

7920

-3693
462
25132

13154
6000

1996

100
18000
4000
2640

1000
47084
162uu

30544
31006
44646

17469
2000

1997

10100

1000
70626
19440

80966
111972
121972

18040
1000

1998

10n5
7710
21600

140310

130210
242182
252182

18611
1000

1999

131650
373832
383832

19183
1000

2000

100

o

1000
117710
24480

143190

133090
506922
516922

19754
1000



ASSUNMPTIONS

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

No Satellites 0 0 ) 0 18 6

Satellite Costs 1200 1200 1200 3000 3000 3000 3000 3000 3000 3000
Launch Cost/Sat 333 333 333 667 667 667 667 667 667 667
Insurarce Co0sts £x 8% 8% 124 12% 12% 12% 12% 12% 12%
GCS/TIF R&D 50 1£00 800

GC3/TIF Const. 650 2000 2005 2000

PIFs R&D 100¢

UNICELLS/SKYCELLs 250 750 3000 - 4000 4000 4000 4000
Ho Users RDSS 0 0 3,000 16,000 32,000 45,000 54,000 60,000 64,000 68,000

Ko Users Yoice 0 g 3,000 10,000 30,000 80,000 120,000 200,000 200,000 200,000
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VENTURE FIRST ASSOCIATES

October 26, 1990

Ellipsat Corporation
2420 K Street NW
Washington, DC 20027

Gentlemen:

‘It is our understanding that Ellipsat Corporation will pbe filing an
application for authorization to construct and operate a domestic
communications satellite system with the Federal Communications
Commission. We further understand that the FCC requires satellite
applicants to demonstrate financial gualifications, zuwony other
criteria.

Venture Fiirst Asscciates is the Scutheast’s largest high technology
early stage venture capital firm. We wishb to advises ycou Lot
should Ellipsat obtain auvthorization for the proposed satellite
system, we believe that, if properly structured, a financing
package in an amount sufficient to construct and operate Ellipsat's
proposed satellite system could be successfully arranged.

Sincerely,

Vbt A b

W. Andrew Grubbs
General Partner

TZ30X BEUPTERNUT CIRCLE THOO LARK TTREARN SUTTTE 200 SHOR PPURTINGTON WA
RKNONN LR, TN 3702 ATELANTAL GAL S0 BALTIMORE MD wiogz2
HVLT ORH. T RO XS04 AN 404 NS00 O B2B-GR00 AN 201 iaing |




ITR Group, Inc.

October 26, 1990

Ellipsat Corporation
2420 K Street, HN.W.
Washington, DC 20037

Gentlemen:

Tt is our understanding that Ellipsat Corporation will be £iling
an application for authorization to construct and operate 2
domestic mobile communications satellite system with the Federal
Communicsticns Commissicn. We further understand that the FCC
requires satellite applicants tov demenstrate financial
qualifications, among other criteria.

The ITR Crour, Inc. is engaged in mergers, acquisitions and
investments primarily in the communications industry. We wish co
advice you that should Ellipsat obtain authorizaticn tor the
proposed satellite system, we believe that, if properly
structured, a financing package in the order of magnitude of

$50,000,000 could be successfully arranged.

Very truly yours,

.(//
el H. Howdrd, Jr.

Chairman

4641 Montgomery Avenue, Suite 300 » Bethesda, Maryland 20814
(301) 951-1022 » FAX: (301) 654-5231



ELLIPSAT CORPORATION

Current
Balance Sheet

Assets 20,000
Liabilities 0
~Stockheolders Equity . 20,000

Oper=tiny Statemenu

{Overations have just commenced.)
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FEDERAL COMMUNICATIONS COMMISSION Approvad by OMB

igg Washington, DC 20554 Exggeﬁf's(};?fgo
COMMON CARRIER AND SATELLITE RADIO LICENSEE /’
QUALIFICATION REPORT Ste fprrse it fo ntamatge
INSTRUCTIONS

A, The “Filer of this report & defined to include: (1) An applicant, where this report i submitted in connection with applications fa common
carier and satellte radio authority as requred for Such appfications; or (2) A licensee or permittee, where this report & raguisd by the
Commission's Rules to be submitted on an annual bask,

3. Submit an original and one copy (sign original only) to the Federal Communications Commission, Washington, DC 20554. If more than one radio
service © lsted in item B, submit an additional copy for each such additional service. If this report i being submitted in connection with an
application for radio authority, attach i to that application,

C. Do not submit a fee with this report.

7. Business Name and Address (Number, Street, State and ZIP 12 (Area Code} Telephons Number:

22de) of Fller's Principal Office: (202} 337-2493
Ellipsat Corporation ' ‘ 3. If this repori supercadss 2 previously
2420 # Street, N.W. flled report, specify itz date:
Washington, D.C. 20037 N/B

% Filer 15 (check oner. 5. Under the laws of what Stste (or other
1 individual ] Partnership [ Corporstion jurlsdiction) is the Filer arganized?

- [ Other {Specify): : District of Columbia

& Llst the common carrier and satellite radio services in which Fller has appiled or is a current licensse
or permiiiss:

Ellipsat is filing currently, herewith, an application for a new
domestic satellite system.

i

7(a) Has the Filer or any party to this appiication mad sny FCC #iatic:: hcense or [Jves []No
permit revoked or had any application for permi:, iicense or renewal denied by
this Commission? If "YES®, sttach as Exhibit | v stotement giving call sign ond file mumber
of license or parmit ravoked and relsting circumstinces.

(D) Has any court finally adjudged the Fliler, or any person directly or indirectly Clves [XINo
controlling the Filer, gullty of unlawfully monopolizing or attempting unlawfully
to monopolize radio communication, directly or indirectly, through control of
manufacture or sale of radio apparatus, exclusive traffic arrangement, or other
means of unfalr methods of competition? If "YES®, attach es Exhibit Il o statement relsting
the facts.

(c) Has the Filer, or any party to this application, or any person directly or indirectly []Ves ] No
controlling the Filer ever been convicted of a felony by any state or Federal
Court? If “YES®, sttach as Exhibit 1l » statement reisting the facts.

(d) Is the Fller, or any person directly or indirectly controlling the Filer, presently ] ves
a party In any metter referred to items 7(b) and 7(c)? If "YES", attach ss
Exhibit IV 8 statemant relating the facts.

8. Is the Filer, directly or indirectly, through stock ownership, contract or otherwise, Cves [N
currently Interested In the ownership or control of any other radio stations °
licensed by this Commission? If “YES*, subait as Exhibit V the name of each such licensee wnd
the licensed’s relation to the Filar.

If Filer is an individual (sole proprietorship) or partnership, answer the following and /tem 11:

9(a) Full Legal Name and Residential Address {b) Is individuai or each member
(Number, Street, State and ZIP Code) of of a partnership a citizen of
Individual or Partners: the United States? [OJYes [INo

{c) Is Individual or any member of a
partnership a representative of an
allen or of a foreign government? [ JYes [JNo

FCC 430 - Page 1
May 19889



. If Filer is a corporaticn, answer the following and ltem 11:

" 10(a) Attach as Exhibit VI the rames, addresses, and citizenship of those stockholders owning of record
. and/or voting 10 percent or more of the Fller's voting stock and the percentages so held. in the
case of fiduciary control, Indicate the beneficlary(ies) or ciass of beneficiarles.

See Exhibit VI
{b) List below, or attzch es Exhibit Vil the names and addresses of the officers and directors of the
Filer.

See Exhibit VII

{c)Is the Filer directly or Indirectly controlled by pny c?ther corporatlon?‘~ .' : “tves [JNo
it "YES", attach as Evkimt Vill a staternt (including organirstions! diagrams wheve  appropriste] which tully

and completely identifies tre ustury and sxiont 2% cortivi. Includa the following: (i) the address end primary

busin.ss of the conirelling corporstion and sny intermediate subsidisries; (1) the mames, addresses, anéd

citizer ship of those stockholders holding 10 parcent or more of the centrolling eorporstion’s  voting stock;

(3} the approximate percentage of total voting siock held by each such stockholdsr: vnd (4] the names and

2ddresses fa the president and direclors of the conirelling eorporation.

See Exhibit VIII

{d) lz ary oriicer or direcicr of the Fller an allen? Civas [XINo
(e} Is more than one-fifth of the capital stock of the Filer owned of record or [Jves [X]No

voted by allers or thelr representatives, or by a forelgn government or rspraesenta-
tvas) thereof, or by a corporation crganized under the laws of a forelgn country?

(f) Is the Filer directly or Indirectly controlled: (1) by any oiher corporauun of which [Jves [ No
any offlcer or more than one-fourth of the directors are allens, or (2) by any
foreign corporation or corporation of which more than one-fourth of the capltal
stock Is owned or voted by allens or their representatives, or by a foreign
government or representatives thereof.

(g) If any answer to questions (d), (e} or {f) Is “YES®, attach as Exhibit IX a statement Identifying the
aliens or foreign entities, thelr nationality, thelr relationship to the Filer, and the percentage of stock
they own or vote.

11. CERTFICATION

This report constitutes a material part of any application whih cross—references K, and all statements made in the at-
tached exhibits are a material part thereof. The ownership Information contained in this report does not constitute an ap~
plication for, or Commission approvai of, any transfer of control or assignment of radio facllities. The undersigned, in—
dividually and for the Filer, hereby certifies that the statements made herein are true, complete and correct to the best
of Filer's knowledge and bellef, and are made in good falth.

WILLFUL FALSE STATEMENTS Date Q‘ggnfﬂ,"{{,r’}'f’""‘ with that Typed or Printed Name

S 0TS ASSHEATEN
IMPRISONMENT (U.S. Code, /VOU‘. 2/ 1494
Title 18, Section 1001 and/or
REVOCATION OF ANY STATION [ sioratore Title
LICENSE OR CONSTRUCTION 9 )

PERMIT (U.S. Cods, - .

Title 47, Section 312l 1.

Ellipsat Corporation| David Castiel

Chief Executive Officer

NOTICE TO INDIVIDUALS REQUIRED BY THE PRIVACY ACT OF 1974 AND THE PAPERWORK REDUCTION ACT OF 1980

The solicitation of personal information requested in this form & to determine if you are qualified to bscome or remain a licensee in a common
carier o satellile radio service pusuant to the Communications Act of 1934, a5 amended. No authorizalion can be granted unless all information
requested s provided. Your response © requred 1o obtain the requested authorization or retain an authorization.

Public reporting burden for this coliection of information & estimated to average 2 hours per response, including the time for reviewing instruc-
tions, searching exsting data sources, gathering and maintaining the data needed, and completing and reviewing the coliection of infarmation. Send
comments regarding this burden estimate or any other aspect of thi collection of information, including Suggestions for reducing ths buden (o
Federal Communications Commssion, Office of Managing Drector, Washington, DC 20554, and to Office of Management and Budget, Paperwork
Reduction Project (3080-0105), Washinglon, DC 20503.

FCC 430 - Page 2
May 1989




Ellipsat Corporation
FCC Form 430
Question 10(a)

EXHIBIT VI

Listed below are the names, addresses, citizenship of, and
percentage of stock held by, those stockholders owning ot record
and/or voting 1C percent or more of Ellipsat Corpcration's voting
stock.

Name and Percentage of
Address Stock Held Citizenship
Mobile Communications 80 percent United States

Holdings, Inc.
2420 K Street, N.W.
Washington, D.C. 20027

Interferometrics, Inr. 20 percent United States
8150 Leeshurg ¥ike :

Suite 1400

vienna, Virginia 22182



Ellipsat Corporation
FCC Form 430
Question 10(b)

EXHIBIT VIT

The officers and directars of Ellipsat Corporation are as

follows.

Board

of Directors

David Castiel
2420 K Street, N.W.
Washington, D.C. 20037

Michael Stone, Esq.
1818 N Street, N.W.
Washington, D.C. 200.6

Jiino A. Lorenzini
8150 Leesburg Pike
Suite 1400

Vienna, VA 22182

David castiel
2520 K Street, N.W.
Washington, D.C. 20037

Robert G. Perry
2420 K Street, N.W.
Washington, D.C. 20037

Chairman and Treasurer

Secretary

Officers

Chief Executive Officer

President and Chief
Operating Officer



Ellipsat Corporation
FCC Form 430
Question 10(c)

EXHIBIT VITT

Mobile Communications Holdings, Inc. (MCHT) owns 80 percent
of Ellipsat Ccrporation. MCHI is, in turn, wholly owned by David
Castiel, 2420 K Street, NW, Washington, D.C. 20037. Mr.

. Castiel, a United States citizen is the President”and Eifector of
MCHI. The other Director of MCHI is Michael Stone, Esquire,
1818 N Street, NW, Washington, D.C. 20036. MCHI is involved in
the acquisition aiid development of high technology ventures

related to the ccmminications industry.



The following is a brl°f resume of key principals of
Ellipsat Corporation. &

Dr. David Casti~i is President of Mobile Communications
Holdings Inc., a principal stockholder of Ellipsat
Corporation. He is a Director and President of Ellipsat
Corporation. Dr. Castiel has broad experience in the
information and communications industries. Before founding
MCHI, Dr. Castiel was Vice President of Marketing and Business
Devalopront at American Mobile Satellite Corporation (AMSC).
Dr. Castiel oversaw the development of AMSC's lhusiness
strategy, including %“he defirition of the basic product
features, theo initial development of value added preducts and
the establisrment of a pricing and marketing strategy. Dr.
Castiel alsoc crcated the initial AMSC sales force and brought
several agreements with major partners, in automotive and
trucking services. Prior to AMSC, Dr. Castiel was Dirsctor of
Marketing for Satcom at Hughes Network Systems, a subsidiary
of Hughes Aircraft Corporation. At HNS, he oversaw the
development of the HMobile Satellite Services strategy that
culminated in contracts for the two MSS data services in North
imerica, the Canadian Telesat Mobile Inc. and AMSC. Dr.
Castiel also oversaw at HNS the design or the Ford Motor
Company X.25 packet netwiik.

Prior to these endeavors, Dr. Castiel consulted in
telecommunications for Booz, Allen and Hamilton and held
Network Product Management and Applications Engineering
positions at General Electric Information Services Company
(GEISCO). At GEISCO, he developed the Yamaha Order Entry and
Inventory Control System. He was a post-doctoral research
fellow at the University of California at Irvine where he
conducted research in Surface Solid State Physics. He
received his Doctorate in Theoretical Solid State Physics,
with High Distinction, and his graduate business degree form
the University of Paris, France. He attended McGill
University for an MS program in Solid State Physics and
received his BS in Physics from the University of Montreal.
He has published numerous scientific, technical and business
papers, and is a regular speaker at various industry events.

Dr. Dino Lorenzini is Executive Vice President at
Interferometrics Inc. His present responsibilities include
the management and direction of all technical activities
within the company. These operations include the production
of Ultra High Bandwidth Digital Tape Recorders, development of
high speed digital calculators, a precision satellite tracklng
system and a potential transmitter location system. He is
also responsible for the implementation and manufacture of the
unique Eyesat-class maritime satellite system, originally
developed by the Radio Antenna Satellite Corp. He has
extensive experience in the design of satellite systems and
components. As a chief architect of the SDI space-based



system, Dr. Lorenzini directed many of the initial concepts
and analyses for understanding multiple low earth orbit
satellite constellations. Dr. Lorenzini holds a PhD in
Astronautical Engineering from the Massachusetts Institute of
Technology and an MBA in Business and Management from Auburn
University. His 28 year career includes assignments as the
Director of Integration of the NAVSTAR Global Positioning
System, Director of the SCI Pilot Architect Study, and Vice
President and General Manager of the Washington Operations
Division of SRS Technologies.

Dr. Lorenzini serves as a Director of Ellipsat Corp. and
will be responsible for the Space and Satellite Control
Segment of the ELLIPSO® system.

Robert G. Perry is the Chief Cperating Officer of
Ellipsat. Mr. Perry's professional experience includes twenty
years with AT&T where he held a variety of executive positions
beginning with line and staff responsibilities in the sales,
operations, and marketing areas. Mr. Perry also held
executive positions in the public affairs and corporate
planning departments. In this capacity Mr. Perry had
extensive contact with members of Congress and senior agency
officials to develop ~orporate public and government relations
strategies.

Mr. Perry's expertise and talents were sought by The
White House as he was appointed to The President's Executive
Exchange Program as a one year executive participant.
Responsibilities in this position included assisting the
Departments of Agriculture, State and Treasury in strategic
assessment of U.S. economic involvement in the Caribbean Basin
and Middle East.

Additionally, Mr. Perry has served on numerous
educational boards and councils including current positions on
the Board of Trustees of The George Washington University,
Washington, D.C., and the Board of Trustees of Fork Union
Military Academy, Fork Union, Virginia. In the past, he has
held positions on the Council of Education for Kansas City,
Missouri, and the Management Task Force for the Washington,
D.C. public school system. He has chaired both the Fork Union
Annual Fund Program and The George Washington University
Annual Fund Drive utilizing his marketing and financial
development expertise. He was the annual fund chairman for a
$75,000,000 comprehensive campaign for The George Washington
University.

As President of Complete Communications Inc., a
Washington, D.C. Public Affairs, Marketing, Public Relations
firm, Mr. Perry has created business opportunities that
involve multinational high technology corporations, such as

2



Xerox, as well as The White House, The Department of State,
and several organizations that require a full range of local,
state and Federal government services.



Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In re Application of

ELLIPSAT CORPORATION
File No.
For Authority to Construct
the Fourth of Six Elliptical
Orbit sSatellites Comprising
the ELLIPSO®I System

o st e S e s e S

APPLICATION

Ellipsat Corporation (V"Ellipsat® or "Applicant®) nereby

i

applies for authority to construct the fourth of six
2l1l1pticil orbit satellites couprizing the ELLIPSO®Y System.
I.
PURPOSE OF APPLICATION

A. Authorization Requested

Ellipsat requests authority to construct the fourth of
six ELLIPSO® I elliptical orbit satellites. The satellites
will operate in the 1610-1626.5 MHz (uplink) and 2483.5-2500
MHz (downlink) bands, in an inclined orbit providing
continuous coverage of the United States. The satellites are
identical and will be launched simultaneously. This
application covers all pertinent technical and operational

information for authority to construct the fourth of the six



satellites.’ Separate applications for the five additional

satellites are being filed concurrently herewith.

B. Summary of Proposed Service

The applicant will provide radiodetermination satellite
service and ancillary cellular services. Service will be
provided to the continéntai United States, territories and
domestic offshorc points where service is desired. Applicant
will offer capacity on a private carrici or private shared

network basis to value added partners.

C. Applicant Informaticn

The applicant’s pame and address is:

Elljipsat Corporation
<420 K Street , NW
Washington, DC 20037

Correspondence and communications concerning the
application should be addressed to:
Mr. Robert Perry
Ellipsat Corporation
2420 K Street, NW
Washington, DC 20037
(202) 337-2493

and/or directed to applicant's attorney:

! Detailed information about the satellites is provided in

the comprehensive proposal for the entire system submitted with
this application. Information in the system proposal is
incorporated by this reference.



Jill Abeshouse Stern, Esquire
Miller & Holbrooke

1225 19th Street, N.W.
Washington, D.C. 20036

(202) 785-0600

IT.
TECHNICAL INFORMATION
Technical information about the satell.tes is provided in
Exhibit I attached hereto.
It is anticipated that construction of the six satellites
will be commenced by November 19291, construction cempleted by
May 1993, the spacecraft launched by September 1993, and

commercial service offered by October 1993.

ITT.

WAIVERS AND CERTIFICATIONS

Pursuant to Section 304 of the Communications act of
1934, as amended, Ellipsat hereby waives any claim to the use
of any particular frequency or of the ether against the
regulatory power of the United States because of the previous
use of the same, whether by license or otherwise.

The applicant's submission reflects a serious and
conscientious effort to answer all of the Commission's filing
requirements as fully and completely as pPresently possible.
While the applicant believes that it has fully complied with
all pertinent Commission rules and policies, and has supplied

all the information, as appropriate, requested by Appendix B



of Space Station Application Filing Procedures, it hereby
requests that, to the extent it has not satisfied the
applicable requirements, a waiver be granted.

The applicant certifies that all of the statements made
in this application are true, complete and accurate to the

best of its belief and knowledge, and are made in good faith.

Iv.
CONCLUSION
Wherefore, Ellipsat Corporation requests that the
Commission grant its application for authority to construct
che [ourth of six elliptical orbit satellites comprising
. ELLIPSOQ®TI.
Respectrully suomitted,

ELLIPSAT CORPORATION

By: /'7%&/ " K//

Dr. David Castiel
Chairman and Chief
Executive Officer

Of Counsel:

Jill Abeshouse Stern
Miller & Holbrooke
1225 19th Street, N.W.
Suite 400

Washington, D.cC.

November 2, 1990



CERTIFICATION OF PERSON RESPONSIBLE
FOR PREPARING ENGINEERING
INFORMATION SUBMITTED IN THIS APPLICATION

I herebv certify that T am the techuically qualified
pzrson responsible for preparation of the engineering
information contained in this application, that I am
familiar with Part 25 of the Commission's Rules and
Regulations, that I have either prepared or reviewed the
engineering informwation submitted in this appiication,

2nd that it is comnlete and accurate to the best of my

knowledge.

o AOvs O o

Dr. Dino A. Lorenzi4i
Executive Vice President
Interferometric, Inc.




Before the
FEDERAL COMMUNICATIONS COMMISSION
Washingten, D.C. 20554

In re Application of

ELLIPSAT CORPORATION
File No.
For Authority to Construct
‘Thie Fifth of Six Elliptical
Orbit Satellitss Comprising
the ELLIPSOYI System

i St Vst St S S St

APPLICATION

Ellipsat Corporation ("Ellipsat" or "Applicant") hereby
applies for authority to construct the fifth of six elliptical
orbic satellites comprising the ZIITPSC®T System.

I.
PUKPOSE OF AFFLICATION
A. Authorization Requested

Ellipsat requests authority to construct the fifth of six
ELLIPSO® I elliptical orbit satellites. The satellites will
operate in the 1610-1626.5 MHz (uplink) and 2483.5-2500 MHz
(downlink) bands, in an inclined orbit providing continuous
coverage of the United States. The satellites are identical
and will be launched simultaneously. This application covers
all pertinent technical and operational information for

authority to construct the fifth of the six satellites.'

! Detailed information about the satellites is provided in

the comprehensive proposal for the entire system submitted with
this application. Information in the system proposal is
incorporated by this reference.



Separate applications for the five additional satellites are

being filed concurrently herewith.

B. Summary of Proposed Service

The applicant will provide radiodetermination satellite
service and ancillary cellular services. Service will be
provided to the coutiiental United States. ‘erritories and
domestic offshore points vhere service is desired. Applicant
will offer capacity on a private carrier or private shared

network basis to value added partners.

. applicant Information

The applicant's name and 24dress is:

Ellipsat Corporation
2420 K Street , NW
Washington, DC 20037

Correspondence and communications concerning the
application should be addressed to:

Mr. Robert Perry
Ellipsat Corporation
2420 K Street, NW
Washington, DC 20037
(202) 337-2493

and/or directed to applicant's attorney:

Jill Abeshouse Stern, Esquire
Miller & Holbrooke

1225 19th Street, N.W.
Washington, D.C. 20036

(202) 785-0600



IT.
TECHNICAL INFORMATION
Technical information about the satellites is provided in
Exhibit I attached hereto.
It is anticipated that construction of the six satellites
will be commenced by November 1991, construction completed by
May 1993, the zpacecraft launched by September 1993, and

commercial service offered by October 1%$93.

I1T.
WAIVERS AND CERTIFICATIONS

rurcnant to Section 304 of the Comnunications act of
1924, ~s arended, Eifipsat hereby waives any claim to¢ the u=e
Oof any particular freguency or of the éther against the
regulatory power of the United States because of the previous
use of the same, whether by license or otherwise.

The applicant's submission reflects a serious and
conscientious effort to answer all of the Commission's filing
requirements as fully and completely as presently possible.
While the applicant believes that it has fully complied with
all pertinent Commission rules and policies, and has supplied
all the information, as appropriate, requested by Appendix B
of Space Station Application Filing Procedures, it hereby
requests that, to the extent it has not satisfied the

applicable requirements, a waiver be granted.



The applicant certifies that all of the statements made
in this application are true, complete and accurate to the

best of its belief and knowledge, and are made in good faith.

Iv.
CONCILUSION
Wherefciz2, Ellipsat Corporaticn requests that the
Comnissien grant its application for authority to construct
the rifth of six elliptical orbit satellites comprising
ELLIPSQO®TI.
Respectfully submittéa,

ELLIPSAT COXPORATION

By :

Dr. David Castiel
Chairman and Chief
Executive Officer

Of Counsel:

Jill Abeshouse Stern
Miller & Holbrooke
1225 19th Street, N.W.
Suite 400

Washington, D.cC.

November 2, 1990
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EXHIBIT I
TECHNICAL INFORMATION

A. Radio Frequency and Polarization Plan

Center of Frequency
and Polarization:
Emission Designator or ¢

Allocated Bandwidth of

Emission:

Power Amplifier Output

Power per Satellite:
Antenna Beams:
Receiving System Noise

Temperature:

Gain of Each Transponder

Channel:
B. Orbital Locations:
c. Elliptical Orbit:

Eccentricity:

Uplink 1618/MHz, Linear, Cross-
Polarized

Downlink 2492/MHz, Circular

16MHz at 16170/MHz

16MHz at 2500/MHz

14dBW

Single
-24dB/K @ 1610

-24dB/K @ 2500

15dB
Low Earth Inclined Orbits, 63.5
degrees

Apogee at 1250 km in Northern
Hemisphere

Perigee at 500 km

500 km x 1250 km

.0517



Semi-major axis: 7253 km
Period: 102.5 minutes
Area of Coverage: 3472 miles or 5,555 km @ 5°

2778 miles or 4,444 km @ 10°

Predicted Space Station

Coverage Contours: See Figure A
1. kececiving Antenna Gain 12dBic
2 Transmitting Antenna Gain 1z2dBic

3. Receiving System sensitivity

(G/T) . -24dB/K
4. Saturation Power Flux Denzity  ~256dBW/m’/4viz
5. EIRP 12dBW
6: Functional Rlock diagram: See Figure R

Physical Characteristics of Space Station

1. Accuracy with Orbital Parameters will be
Maintained
+/- 5 degree In-Plane

+/- 2 degree Out-Of-Plane

2. Accuracy of Antenna Pointing toward the Earth

Multiple frequency quadrifilar antenna

3. Estimated Life of Satellite In-Orbit: 3 years



4. Spacecraft Attitude Stabilization Systems
Gravity Gradient/with 3-axis-Magnetic

Stabilization

5. Electrical Energy System Description

- Primary and Secondary Power Systems

- 2 solzar array panels

~ Cembined Output 120 Watts

«,NiCad batteries for eclipse operation and to
increase transmitter power over the service
area

- Power Controli threugh computer-contrelled

Battory Control Regulation Module

F. Emission Limitations

ELLIPSO® uses CDMA, spread spectrum techniques across all
ten channels of the requested frequency bandwidth. Therefore
the level of spurious emissions will be negligible. ELLIPSO®
will alsco minimize any anomalies that might occur in the

operation of its system - ) ~_

Figure A.
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CERTIFICATION OF PERSON RESPONSIBLE
FOR PREPARING ENGINEERING
INFORMATTION SUBMITTED IN THIS APPLICATION

I hereby certify-that I an the technicaily;qualified
person responsible for preparation of the engineeiring
information contained in ‘this application, that I an
familiar with Part 25 of the Commission's Rules and
Regulations, that I have either prepared or reviewed the
engineering iuformation submitted in this application,
and that it is complete and-accurate co the best of my

Knowliedge.

v ACos o e

Dr. Dino A. Lorenzitii
Executive Vice President
Interferometric, Inc.




Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In re Application of

ELLIPSAT CORPORATION
File No.
For Authority to Construct

tre Sixth of Six Elliptical
Orbit Satellites Comprising
the ELILTPSO®I System

N N S N S e e S

APPLICATION

Ellipsat Corporation ("Ellipsat® or "Applicant®) hereby
applies for authority to construct the sixth of six elliptical
orpit satellites comprising the ELLIPSO®I System.

T.
PURPOUSE OF APPLICAYTICH

A. Authorization Requested

Ellipsat requests authority to construct the sixth of six
ELLIPSO® I elliptical orbit satellites. The satellites will
operate in the 1610-1626.5 MHz (uplink) and 2483.5-2500 MHz
(downlink) bands, in an inclined orbit providing continuous
coverage of the United States. The satellites are identical
and will be launched simultaneously. This application covers
all pertinent technical and operational information for

authority to construct the sixth of the six satellites.'

! Detailed information about the satellites is provided in

the comprehensive proposal for the entire system submitted with
this application. Information in the system proposal is
incorporated by this reference.



Separate applications for the five additional satellites are

being filed concurrently herewith.

B. Summary of Proposed Service

The applicant will provide radiodetermination satellite
service and ancillary cellular services. Service will be
piovided to the continental United States, territories and
domestic offshore points where service is desired. Appliicant
will offer capacity on a private carrier or private shared

network basis to value added partners.

. Applicant Informatica

The applicant's name and address iz:

Ellipsat Corporation
2420 K Street , NW
Washington, DC 20037

Correspondence and communications concerning the
application should be addressed to:

Mr. Robert Perry
Ellipsat Corporation
2420 K Street, NW
Washington, DC 20037
(202) 337-2493

and/or directed to applicant's attorney:

Jill Abeshouse Stern, Esquire
Miller & Holbrooke :
1225 19th Street, N.W.
Washington, D.C. 20036

(202) 785-0600



IT.
TECHNICAL INFORMATION
Technical information about the satellites is provided in
Exhibit I attached hereto.
It is anticipated that construction of the six satellites
will be commenced by November 1991, construction completed by
May 1993, the spacecraft Jeunched by September 1993, and

commercial service offered by October 19%83.

ITT.

WAIVERS AND CERTIFICATIONS

Fursuant to Section 304 of the Communicziions act of
1934, a= amended, Ellipsat hereby waives any claim to *ths use
oI any particular ireguency or of the ether against the
regulatory power of the United States because of the previous
use of the same, whether by license or otherwise.

The applicant's submission reflects a serious and
conscientious effort to answer all of the Commission's filing
requirements as fully and completely as presently possible.
While the applicant believes that it has fully complied with
all pertinent Commission rules and policies, and has supplied
all the information, as appropriate, requested by Appendix B
of Space Station Application Filing Procedures, it hereby
requests that, to the extent it has not satisfied the

applicable requirements, a waiver be granted.



The applicant certifies that all of the statements made
in this application are true, complete and accurate to the

best of its belief and knowledge, and are made in good faith.

Iv.
CONCIUSION
Wherefore, Fllipsat Corporation reguests that the
Coﬁhission grant its application for authority to construct
the sixtis of six elliptical orbit satellites comprising
ELLIPSO®I.
Respectfully submitted,

ELLIPSAT CORPORATICN

e
- (- ,»"’/é\"f/

Drl. David Castiel
Chairman and Chief
Executive Officer

-

By:

Of Counsel:

Jill Abeshouse Stern
Miller & Holbrooke
1225 19th Street, N.W.
Suite 400

Washington, D.cC.

November 2, 1990
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EXHIBIT T
TECHNICAL INFORMATION

A. Radio Frequency and Polarization Plan

Center of Frequency

and Polarization:

Emission Designator or

Allocated Bandwidth of

Emission:

rower Amplifier Owvtput

Power per Satellite:
Antenna Beams:
Receiving System Noise

Temperature:

Gain of Each Transponder

Channel:
B. Orbital Locations:
C. Elliptical Orbit:

Eccentricity:

Uplink 1618/MHz, Linear, Cross-
Polarized

Downlink 2492/MHz, Circular

16MHz at 161.0/MHz

16MHz at 2500/MHz

14dBW

Single
-24dB/K @ 1610

-24dB/K @ 2500

15dB
Low Earth Inclined Orbits, 63.5
degrees

Apogee at 1250 km in Northern
Hemisphere

Perigee at 500 km

500 km x 1250 km

.0517



Semi-major axis: 7253 km
Peiyiod: 102.5 minutes
Area of Coverage: 3472 miles or 5,555 km @ 5°

2778 miles or 4,444 km @ 10°

Predicted Space Station

Coverage Contours: See Figure 2
1. Receiving Autenna Gain 12dBic
2 Transmitting Antenna Gain 12dBic

3. Receiving System sensitivity

(G/T) o ~24dB/X
4. Saturation Power Flux Density —256dBW/nf/4KHz
5. EIRP 12dBW
6. Functional Block diagram: See Figure B

Physical Characteristics of Space Station

1. Accuracy with Orbital Parameters will be
Maintained
+/- 5 degree In-Plane

+/—- 2 degree Out-Of-Plane

2. Accuracy of Antenna Pointing toward the Earth

Multiple frequency quadrifilar antenna

3. Estimated Life of Satellite In-Orbit: 3 years



4. Spacecraft Attitude Stabilization Systems

Gravity Gradient/with 3-axis-Magnetic

Stabilization

5. Electrical Energy System Description

Primary and Secondary Power Systems

2 solar ariay panels

Combined Output 120 Watts

NiCad batteries for eclipse operation and to
increase transmitter power over the service
area

Power Control through cowmputer-controlled

Battery Control Regulation Module

F. Emission Limitations

ELLIPSO® uses CDMA, spread spectrum techniques across all

ten channels of the requested frequency bandwidth. Therefore

the level of spurious emissions will be negligible. ELLIPSO®

will also minimize any anomalies that might occur in the

operation of its system - o ~_

Figure A.
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CERTIFICATION OF PERSON RESPONSIBLE
FOR PREPARING ENGINEERING
INFORMATION SUBMITTED IN THIS APPLICATION

I hereby certify that I am the technically ¢uaiified

i

rerson responsible for preparation of the angineer ing
information contained in this application, that I am
familiar with Part 25 of the Commission's Rules and
Regulations, that I have either prepared or revieswed The
engineering information submitted in tiisz =pniicatinz,

and that it is compleve and aczorate to tlle best of my

Kinowliedge.

By: /\Q«-e QOC{\—“«W

Dr. Dino A. Lorenzi4li
Executive Vice President
Interferometric, Inc.




