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I. Waiver of Claims

The Applicant waives any claim to the use of any
particular frequency or of the ether as against the regulatory
power of the United States because of the previous use of the
same, whether by license or otherwise, and requests construction
and launch authority in accordance with this application. All
statements made in the attached exhibits are a material part
hereof, and are incorporated herein as if set out in full in this
application.

J. Public Interest Considerations

Part I of NEX's amended application for 12/14-GHz space
segment sets forth the public-interest considerations and the
financial, legal and technical qualifications of the Applicant, as
well as other information pertinent to this application, and that
information is incorporated herein by reference.

K. 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, and that I am familiar with Parts 21
and 25 of the Commission's Rules. 1In preparing this application, I
relied upon the expertise of Mr. Jack Kelleher and Systematics
General Corporation of Sterling, Virginia, for certain

information. Mr. Kelleher and Systematics General Corporation




worked under my supervision.
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I certify that this application is

complete and accurate to the best of my knowledge.

PV A TuBi

Philip A. Rubin

Rubin, Bednarek and
Associates

1776 K Street, N.W.

Washington, D.C. 20066

(202) 357-1789

Dated: November 7, 1983

The undersigned certifies individually and for NEX that

. the statements made in this application are true, complete and

correct to the best of his knowledge and belief, and are made in

good faith.

WHEREFORE, NEX requests that the Commission grant this

application.

Respectfully submitted,

NATIONAL EXCHANGE, INC. >

FAE

Clay T. Whitehead
President

By

Dated: November 7, 1983
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Application for Authority to Construct,

Launch, and Operate

a Domestic Communications Satellite

to Hold It In Reserve as a Ground Spare
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Before the
FEDERAL COMMUNICATIONS COMMISSION

Washington, D.C. 20554

In the Matter of
the Application of

NATIONAL EXCHANGE, INC. File No.

For Authority to Construct,
Launch and Operate a
Domestic Communications
Satellite to Hold It In
Reserve as a Ground Spare

N Nt e St S N it

APPLICATION

National Exchange, Inc. ("NEX"), pursuant to Sections
308, 309 and 319 of the Communications Act of 1934, as amended,
hereby applies for authority to construct a domestic
communications satellite that will function in the 12- and 6-GHZ
frequency bands and to hold that satellite in reserve as a ground
spare. The specific satellite for which authorization is being

sought in this application is referred to as SpotNet (C)-3.

A. Applicant

The name, post office address and telephone number of

the Applicant are as follows:
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National Exchange, Inc.

11726 San Vicente Boulevard
Los Angeles, California 90049
(213) 820-5454

B. Correspondence

Correspondence with respect to this application may be
addressed to the following at the above address and telephone
number:

Clay T. Whitehead
President

with a copy to

Henry Goldberg, Esq.
Goldberg & Spector
Suite 650

1920 N Street, N.W.
Washington, D.C. 20036
(202) 429-4914

C. Technical Description Including Radio
Frequency and Polarization Plan

The satellite for which construction authority is
requested herein is an integral part of the SpotNet domestic
communications satellite system that is being proposed by NEX.
The satellite, if launched, will perform communications and
tracking, telemetry and command ("TT&C") functions in the 4-GHz
(downlink) and 6-GHz (uplink) frequency bands. The satellite is
a spare for the two in-orbit satellites that NEX proposes to
construct, launch and position at two orbital locations and to

operate in the 4/6-GHz bands. Four additional in-orbit
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satellites that NEX proposes to operate in the 12/14-GHz bands
are the subject of a separate, amended application being filed
simultaneously with this request.

The SpotNet (C)=-3 satellite will carry 24 operational
transponders, with 34-DbW EIRP center-of-beam coverage of the
contiguous 48 states, Puerto Rico and the Vvirgin Islands.
Coverage of Hawaii and Alaska is dependent on assignment by the
Commission of orbital locations from which service to those areas
is feasible.

The satellite will be controlled in its orbit by the
telemetry, tracking and command system (TT&C). The TT&C
functions will be carried out at the edges of the communications
band using the communications transponders. There are two
antennas that are part of the satellite's TT&C system: A
biconical antenna, which is used during launch and transfer orbit
and which assures that the command and telemetry links remain
above threshold regardless of the spacecraft attitude, and a
reflector antenna, which is used for on-station operations.

The spacecraft will be stabilized in orbit either by
spinning or by 3-axis stabilization means, and will maintain its
attitude, orientation and orbital position through use of a
reaction control system (RCS) consisting of a series of sensors,
thrusters, and propellant. Enough propellant will be included to

ensure that the satellite has at least a nine-year lifetime. To
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provide for directivity of its communications system, the
spacecraft main antenna and equipment shelf would be despun in
the spin-stabilized version, allowing the reflector antenna to be
pointed accurately at the satellite's major service areas. 1In
the 3-axis version, highly accurate pointing would be provided by
the on-board antenna control system. These elements of the
satellite's management are under the control of the satellite's
command system, which is part of the TT&C system.

The satellite is designed to be launched by either the
Space Transporation System (Shuttle) or by a Delta 3920
(PAM/D). The satellite's RCS not only maintains the satellite's
orientation with respect to the earth, but is also used to
control its inclination and orbital position at the desired
celestial longitude. During launch, the RCS is also used in
getting the satellite on-station and in position to begin its
mission.

The satellite will have 24 transponders operating in
the standard 4/6-GHz domestic fixed bands. Table 1 details the
exact channel center frequency assignments and polarizations for
each transponder. The telemetry, tracking and command system
also uses the satellite's communications transponders to carry

out the TT&C functions. The frequencies used for those functions




Satellite~to-Earth

e G

Earth-to-Satellite

Freguency,MHz Polarization Frequency,MHz
3720 Horizontal 1 5945
3740 Vertical 2 5965
3760 Horizontal 3 5985
3780 Vertical 4 6005
3800 Horizontal 5 6025
3820 Vertical 6 6045
3840 Horizontal 7 6065
3860 Vertical B8 ' 6085
3880 Horizontal 9 6105
3900 Vertical 10 6125
3920 Horizontal 11 6145
3940 Vertical 12 6165
3960 Horizontal 13 6185
3980 Vertical 14 6205
4000 Horizontal 15 6225
4020 Vertical 16 6245
4040 Horizontal 17 6265
4060 Vertical 18 6285
4080 Horizontal 19 6305
4100 Vertical 20 6325
4120 Horizontal 21 6345
4140 Vertical 22 6365
4160 Horizontal 23 6385
4180 Vertical 24 6405

v

TRANSPONDER CENTER FREQUENCIES

TABLE 1

‘Polarization

Vertical 1
Horizontal 2
Vertical 3
Horizontal 4
Vertical 5
Horizontal 6
Vertical 7
Horizontal B
Vertical 9
Horizontal 10
Vertical 11
Horizontal 12
Vertical 13
Horizontal 14
Vertical 15
Horizontal 16
Vertical 17
Horizontal 18
Vertical 19
Horizontal 20
Vertical 21
Horizontal 22
Vertical 23
Horizontal 24
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are as follows:
Command frequency during launch = 5925 to 5930 MHz
Command frequency on station - 6420 to 6425 MHz
Telemetry frequency - 4193-4200 MHz
Telemetry polarization - vertical during launch
horizontal on-station
Command polarization - horizontal during launch
vertical on-station
Emission designators will vary with the communications
traffic. 1In the TT&C system, emission designators are as
follows:
Telemetry System - 100 F9
Tracking beacon - 5000 F9
Ranging = 1000 F9
Command system - 5000 F9
Emission designators for the communications functions
will vary with the precise nature of traffic being carried. The
following list reflects the best estimates NEX can make regarding
traffic in the proposed system:
FDM/FM = 200 F9 up to 36000 F9
TV/FM - 36000 F5
Teleconferencing - 4000 F5
SCPC/FM 20 F9

SCPC/FM 50 F9
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The satellite's communications system will utilize
solid-state final amplifiers. These amplifiers will have an RF
output of 9 watts (9.5 dBW). Losses between the final amplifier
and the input port of the reflector antenna amount to 1.1 dB.
This output and loss combination together with the CONUS contour
for the reflector antenna provides a minimum EIRP of 34.0 dBW.
EIRP for Puerto Rico and the Vvirgin Islands will be 28 dBW.

All transponders are connected to each antenna beam.

D. Orbital Location Information

This application is for a spare and therefore no

orbital location is being requested.

E. Predicted Space Station Coverage Contours
for Each Antenna Beam and Nominal Orbital
Location Requested

The coverage contours for the space station applied for
in this application, should that space station be launched, are
contained in Figures 1 through 4 for the vertically polarized
receive and transmit antennas and horizontally polarized receive
and transmit antennas. The contours provided are overlaid on
perspective maps as seen from the geostationary orbit and show
the coverage for each satellite and the satellite horizon from
that point.

EIRP contours can be determined from the gain contour

figures by adding 8.4 dBW to the transmit gain contour values,




ELEVATION DEGREES

ELEVATION DEGREES

-1

-3

-1

-2

-3

AZIMUTH DEGREES
a) TRANSMIT

GT = GAIN 28.9 dB/K 4
SFD = —-61.6 ~GAIN dBW/M?

| 1 | P i S T

Figure 1

-4 2 0 2 _ 4 6

AZIMUTH DEGREES
b) RECEIVE

Horizontal Gain Contours (74° West)




ELEVATION DE.GS

ELEVATION DEGREES.

w

N

—

=1 X~

4
20
22
18
EIRP = GAIN + 8.4 dBW
A |
6 4 2

AZIMUTH DEGREES
a) TRANSMIT

G/T = GAIN 28.9 dB/K >
SFD = —61.6 — GAIN dBW/M2

1 | | P

-6 4 -2 0 2 4 6

AZIMUTH DEGREES
b) RECEIVE

Figure 2 Vertical Gain Contours (74° West)




ELEVATION DEGREES

ELEVATION DEGREES

-1

-3

..............................

20 (18
&
19

EIRP = GAIN + 8.4 dBW

2| | ! 1

-6 4 2

AZIMUTH DEGREES
a) TRANSMIT

18

.............

3

19

G/T = GAIN-28.9 dB/K
SFD = —61.6 — GAIN dBW/M2

| | ] |

-6 -4 -2 0

AZIMUTH DEGREES
b) RECEIVE

Figure 3 Horizontal Gain Contours

(101° wWest)




ELEVATION DEGREES

ELEVATION DEGREES

24

----------

.
.
e

EIRP = GAIN + 8.4 dBW

I |

-

4 2

0

AZIMUTH DEGREES

a) TRANSMIT

G/T = GAIN-28.9 dB/K

SFD = —61.6 — GAIN dBW/M2

| | | |
-6 -4 -2 0 2 4
AZIMUTH DEGREES
b) RECEIVE
Figure 4 Vertical Gain Countours (101° West)




= D e

Similarly, G/T contours can be obtained by subtracting 28.9 dB/K
from the receive gain contour values. The transponder saturation
tlux density (SFD) can be obtained by adding =-61.6 dBW/m2 to the
receive gain contours.

Figure 5 is a typical functional block diagram of the

satellite's communication system.

F. Physical Characteristics of Space Station

1. Accuracy With which Orbital
Parameters Will be Maintained

a. Orbital Inclination

The satellite's orbital inclination will be maintained
to within +0.1°

B Antenna Axis Attitude/
Longitudinal Drift

Longitudinal drift will be maintained to within
+0.1°., The attitude of the satellite antenna axis will be
maintained to within $0.1°.

2. Accuracy of Spacecraft Antenna
Pointing Toward the Earth

The accuracy of the spacecraft antenna pointing toward
the earth will be 0.1° in pitch and roll, and 1.0° in yaw, the
latter becoming more important as the antenna pattern becomes
less symmetrical.

3. Estimated Lifetime of Satellite In-
Orbit

The estimated lifetime of the satellite is nine
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years. This value is based upon the following elements:

a) sufficient propellant capacity for nine years'
worth of stationkeeping plus at least two orbital maneuvers;

b) sufficient prime electrical power generation
equipment (solar cells) to ensure that after nine years of
environmental degradation, the solar cells are still capable of
providing enough energy to operate all satellite systems and
transponders;

c) adequate charge-discharging cycling of the
Nickel—Cadmium battery system; and

d) redundant subsystems wherever possible; and

. e) use of materials and processes suited to the
desiyn lifetime.

The satellite reliability is 0.78 for 7 years, and 0.67

for 8 yéyears, with both estimates based on 20 of 24 channels

operating successfully at the time.

4. Description of Spacecraft Attitude
stabilization and Station-Keeping
Systems

The satellites will be either three-axis stabilized or
spin-stabilized with the actual technique beiny selected during
the satellite procurement process. The satellites will include
an attitude-control subsystem to provide pointing accuracies
consistent with the achievement of the specified communications

performance and inclusive of all error sources (€.g.s attitude
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perturbations, thermal-induced distortions, misalignments,
orbital tolerances, and perturbations produced by station-keeping
maneuvers).

5. Electrical Energy System Description

The satellite's electrical power will be provided by an
array of solar cells that convert solar energy into electrical
power., The cells used in this design are known as K7 cells and
have a high conversion efficiency. Two Nickel-Cadmium batteries
that are kept charged by the solar array will provide
communications when the satellite is in eclipse conditions. As
described earlier, the power subsystem has been sized so that it
w%ll produce sufficient electrical energy at the end of life to
operate all transponders as well as perform the housekeeping

functions of the satellite.

G. Emission Limitations

The overall selectivity of the input and output
multiplex filtering will reduce all spurious emissions to values
well below those specified in Section 25.202 of the FCC's Rules
and Regulations. 1In fact, the intrasystem requirements dictate
that to avoid unacceptable interaction between transponders, the
input and output multiplex filters for each channel will have a
combined attenuation of 40 dB between 20 and 30 MHz from the
center frequency of the channel, and an attenuation of greater

than 60 dB at frequencies greater than 30 MHz from the center
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frequency of the channel. Figure 6 describes typical input and
output filter characteristics of the satellite.
H. Date By Which Construction Will be

Commenced and Completed, Launch Date, and
Estimated Date of Placement into Service

A detailed schedule specifying concrete dates by which
significant milestones in establishment of the SpotNet (C)
satellite system are planned to be achieved is included as

Table 12 in Part I of the overall application.

I. Waiver of Claims

The Applicant waives any claim to the use of any
particular frequency or of the ether as against the regulatory
power of the United States because of the previous use of the
same, whether by license or otherwise, and requests construction
and launch authority in accordance with this application. All
statements made in the attached exhibits are a material part
hereof, and are incorporated herein as if set out in full in this
application.

J. Public Interest Considerations

Part I of NEX's application set forth the public
interest considerations and the financial, legal and technical
qualifications of the Applicant, as well as other information
pertinent to this application, and are incorporated herein by

reference.
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K. 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, and that I am familiar with
Parts 21 and 25 of the Commission's Rules. In preparing this
application, I relied upon the expertise of Mr. Jack Kelleher and
Systematics General Corporation of Sterling, Virginia, for certain
information. Mr. Kelleher and Systematics General Corporation
worked under my supervision. I certify that this application is

complete and accurate to the best of my knowledge.

By/PLﬁPA \("W@L\

Philip A. Rubin

Rubin, Bednarek and
Associates

1776 K Street, N.W.

Washington, D.C. 20066

(202) 357-1789

Dated: November 7, 1983

The undersigned certifies individually and for NEX that
the statements made in this application are true, complete and
correct to the best of his knowledge and belief, and are made in

good faith.
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WHEREFORE, NEX requests that the Commission grant this

application.

Respectfully submitted,

NATIONAL EXCHANGE, INC.

, FET

Clay T. Whitehead
President

Dated: November 7,.1983




