The V-band subsystem will be capable of routing V-band uplink traffic to a V-

band downlink, a Ku-band downlink, or a laser cross link via the on-board TDMA

switch.

4.5.1.2. Ku-Band Subsystem

Ku-band coverage will be provided via up to 16 elliptical beams. Appendix C
provides Ku-band coverage plots. An onboard Ku-band payload subsystem will use
250 MHz of bandwidth in each of two polarizations for each beam. These beams will
be used to provide ubiquitous coverage to large service areas. The Ku-band
subsystem will be capable of routing Ku-band uplink traffic to a Ku-band downlink,
a V-band downlink, or a laser crosslink via the on-board TDMA switch.

452 TDMA Switch

The TDMA switch routes a particular TDM channel at a particular time in a
particular FDM channel and uplink beam to the assigned downlink beams. The
programmable TDMA switch time gates the uplink to downlink users.
Synchronization information is transmitted to all user terminals. All user
terminals will remain synchronized with one another so that satellite access can be

made within the prescribed TDMA channel window.

4.6. MAJOR SPACECRAFT SUBSYSTEMS
4.6.1. Antennas
4.6.1.1. Uplink and Downlink Antennas

The SpaceCast™ antennas have been designed in conjunction with the

communications and electrical power system to provide maximum coverage



performance within an efficient system package. The system consists of the

following antennas:

¢ One east-mounted parabolic reflector; dual circularly polarized V-
band transmit and receive antenna, providing 102 of the 204 beams
covering the satellite’s field of view.

e One west-mounted parabolic reflector; dual circularly polarized V-

band transmit and receive antenna, providing the other 102 of the
204 beams.

¢ Two nadir-mounted parabolic reflectors; dual circularly polarized
Ku-band transmit and receive antennas, providing 16 beams.

e Two nadir-mounted optical crosslink telescope assemblies,
providing east and west crosslink beams.

e An omnidirectional antenna system consisting of two bicone and
four pipe antennas providing TT&C services.

4.6.1.1.1 Ku-Band Antennas

The Ku-band elliptical beam coverage is provided by two nadir-mounted
reflector antennas. Each is illuminated by 16 feeds to provide up to 16 elliptically
shaped area beams. Ku-band coverage plots for SpaceCast™ satellites are given in

Appendix C.

4.6.1.1.2 V-Band Antennas
The V-band spot beam coverage is provided by one east-mounted and one

west-mounted multi-feed antenna assembly. The offset parabolic reflectors are
deployed from the east and west side of the satellite. The feeds are mounted on the
nadir face and do not deploy. Each reflector is populated by a 102 feed horn, dual
circularly polarized feed array. The feeds can be adjusted such that the 0.15° spot
beams can be positioned anywhere within larger 0.3° footprints. Appendix C
contains coverage plots for satellites at each orbital position requested. Each horn of
the feed array is diplexed for both transmit and receive frequencies. In addition,
each horn provides either a single sense of circular polarization or dual circular
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polarization as selected by command. Consequently there are 408 total input ports to
the 204 horns that comprise the V-band antenna assembly. Up to 40 of the possible
408 inputs are selected for operation at any given time by a commandable beam

switch.

4.6.1.2. TT&C Antennas
The telemetry and command omni antenna subsystem consists of two stacked

bicone antennas and separate nadir and aft pipes. The bicone antennas provide

toroidal radiation patterns and the pipe antennas, when used in conjunction with
the bicones during transfer orbit, provide near 4rn steradian coverage. On-orbit

commanding is provided by the Ku-band planar array antenna.

4.6.1.3. Intersatellite Telescopes

The optical intersatellite service is provided by two laser-telescope assemblies.
One assembly is pointed to the east and the other to the west. The optical crosslink

will operate in the 1.55 micron wavelength region.

4.6.2. Thermal Control Subsystem

The majority of the on-board power consumption is used by the downlink high
power traveling wave tube (TWT) amplifiers. The SpaceCast™ high power satellite
thermal design allows for customized heat dissipation with the use of heat pipes
and radiator panels. The bus design has additional out-board radiator panels that
also contain heat pipes and are extended beyond the normal body of the satellite for
maximum thermal dissipation. The size of the out-board radiator panels is
governed by the launch vehicle dimensions, satellite antennas, and amount of

thermal dissipation required. Satellite blankets and electrical heaters are also used
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to manage temperatures. On-board temperature sensors feed information to the
telemetry subsystem, which, in turn, sends the information to the ground or the on-
board Spacecraft Control Processor (SCP). Using the SCP, temperature critical units

can be maintained autonomously for up to 30 days without any input from ground

facilities.

4.6.3. Attitude Control Subsystem

4.6.3.1. Pointing

A SpaceCast™ high power satellite Attitude Control Subsystem (ACS) is
capable of controlling the transfer orbit and on-station pointing with the following
sensors: Sun Sensor, Earth Sensor Assembly (ESA), and RF beacons. Pointing
accuracy is determined by the choice of pointing reference. The SpaceCast™ satellite
has the capability to auto-track the spacecraft body and up to two reflectors when the
ACS processes individual beacons. Pointing control is accomplished with the use of
reaction wheels and pulsed firing of selected thrusters. With the use of the on-board
Spacecraft Control Processor, the pointing can be maintained for up to 30 days

autonomously without any commands from the ground facility.

4.6.3.2. Reaction Wheels

One of three different reaction wheel designs will be utilized depending on the
momentum storage requirements of the spacecraft. The reaction wheel for
SpaceCast™ will be sized accordingly and will support a five panel solar array,

storage capability, and higher mass per wheel.
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4.6.3.3. Sensor Suite Positioner
The Earth Sensor Assembly bias in pitch-and-roll can be increased with the

addition of a Sensor Suite Positioner.

4.6.4. Propulsion Subsystem
A liquid bipropellant propulsion subsystem is used for the transfer orbit of a
SpaceCast™ satellite. The liquid bipropellant subsystem is based on proven
technology from previous programs. It uses hypergolic propellant: nitrogen-
tetroxide (N,O,) oxidizer and monomethyl-hydrazine fuel. The Xenon Ion

Propulsion System (XIPS) is used for control of the satellite orbit and attitude

through the projected 15 year life.

4.6.5. Electrical Power Subsystem
A SpaceCast™ satellite is capable of supplying at least 15 kW for all of the on-
board electronics. The fundamental components of the electrical subsystem include
solar panels, batteries, and integrated power controllers (IPCs). For the SpaceCast™
application, a combination of the following items has been selected: five-panel solar

array; 60 cells for 328 Amp hour battery service; and an IPC.

4.6.6. Telemetry, Tracking and Command Subsystem

The Ku-band TT&C subsystem will be used to control operations of the V-band
and Ku-band communications payloads. Four beacons, two at Ku-band and two at
V-band, will aid in ground system antenna pointing. Figure 4.6.6-1 shows the TT&C
system block diagram.

The telemetry and command subsystem will use Ku-band for transfer orbit and

on-station control and monitoring. The telemetry and command summary is given
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in Table 4.6.6-1. The normal on-station command and telemetry paths are through
the planar array. This array is also used for tracking. The transfer orbit and backup

on-station command and telemetry paths are through the omni antennas (pipes and

bicones).
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Table 4.6.6-1. T&C System Parameters

Satellite Antenna ‘

Parameter Ku-Band Pipe ‘Ku-Band Planar Array
Command Frequency 12.751 GHz 12.752 GHz
Command Data Rate 50 to 1000 BPS 50 to 1000 BPS
Command Data Encoding FSK FSK
Command Carrier Modulation M ™M
Command EIRP 83.8 dBW 83.8 dABW
Telemetry Frequency 10.701 & 10.702 GHz 10.701 & 10.702 GHz
Telemetry Data Rate 1000 or 4000 BPS 1000 or 4000 BPS
Telemetry Data Encoding BPSK BPSK
Telemetry Subcarrier Frequency 32 kHz 32 kHz
Telemetry Modulation PM, 1 radian PM, 1 radian
Satellite Telemetry EIRP 0.0 dBW 8.0 dBW
Ranging Accuracy On-Station 30 meters 30 meters

The TT&C ground stations will use 7-meter Ku-band antennas to control and
monitor the satellites. A number of additional ground antennas will be provided
for redundancy and backup. The 7-meter antennas will be equipped with 90°K low
noise amplifiers (LNA) which will provide a G/T of 342 dB/K. They will have 600
Watt high power amplifiers (HPA), which will provide an effective isotropic
radiated power (EIRP) of 83.8 dBW.

The satellite command receive system noise temperature will be 900°K, and
the satellite transmit power for telemetry will be 8 dBW. The satellite command
receiver requires an input power of -135 dBW for command execution. With a
nominal ground station EIRP of 83.8 dBW, the command threshold requirements
are met through the planar array and omni antennas. Appendix A provides on-

station command and telemetry link budgets.

4.6.6.1. Telemetry

The telemetry subsystem will have two identical links consisting of two

encoders that modulate either of two transmitters via a cross-strap switch. Data

51



pertaining to unit status, satellite attitude, and satellite performance will be
transmitted continuously for satellite management and control. The telemetry
transmitter will also serve as the downlink transmitter for ranging tones and
command verification. The telemetry data mode will be PCM. For normal on-
station operation, the telemetry transmitters will be connected via a filter to the
transmit feeds of the Ku-band communications antennas.

In transfer orbit, each telemetry transmitter will drive one of two Ku-band
communication TWTAs selected to provide adequate EIRP for telemetry coverage
via the bicone or pipe antennas. Selection of this mode, which is also used for

emergency backup to normal on-station operation, will be by ground command or

SCP fault logic.

4.6.6.2. Command

The command subsystem will control satellite operation through all phases of
the mission by receiving and decoding commands to the spacecraft. Additionally, it
will enable the uplink receiver to process ranging signals and provide closed loop
tracking of the command uplink for satellite antenna pointing. It will perform the
latter function without interfering with the command function. The command
uplink will employ government-approved command encryption. The command
signals will be fed through a filter diplexer into a redundant pair of track command
receivers. The composite signal of the receivers’ total output will drive a pair of

redundant decoders. The decoders will provide command outputs for all satellite

functions.
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The planar array will be used for on-station command, ranging, and satellite
tracking of the command uplink. The omni antenna will be used for transfer orbit

command and ranging and for emergency backup.

4.6.6.3. Tracking Beacons

Beacon tracking will be provided at both Ku-band and V-band. The beacons
will enhance satellite attitude control and pointing and will be tracked on the
ground by two tracking stations. A monopulse technique will be used. Tracking
beacon frequencies will be located at lower edges of the communications bands.
There will be two transmit and two receive beacons (one per polarization) at Ku-
band and two transmit and two receive beacons (one per polarization) at V-band.

4.6.7. Intersatellite Links

ISLs will be used to interconnect the SpaceCast™ satellites. A laser
communication subsystem will be used to provide all ISLs. Selected outputs of the
on-board TDMA switch will be routed to the laser payload, where the data will be
frequency converted and multiplexed to provide a maximum 3 Gbps data rate for

intersatellite connectivity. The laser ISL system will operate at a wavelength in the

1.55 micron region.

4.7. NUMBER OF SATELLITES

SpaceCast™ is comprised of six technically identical satellites at four orbital

positions. There will be two satellites in each of the 60° W and 125° W orbital

positions. There will be one satellite in each of the 155° E and 39° W orbital

positions. Each satellite is technically identical, capable of using the same frequency
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bands, and is designed to support on-orbit antenna beam reconfiguration for
maximum flexibility of service. On-orbit antenna beam reconfiguration is chosen so

that satellites can be adjusted to meet changing user demand.

4.8. ORBIT CONSIDERATIONS

The selection of orbital positions for the SpaceCast™ system was based on the
following considerations: (1) the orbital positions must be capable of
accommodating both V-band and Ku-band operations; (2) the orbital positions must
support service for, to, and from the United States, (3) ground terminal elevation

angles to SpaceCast™ must be 15 degrees or greater; and (4) the presence or absence

of other proposed or deployed satellite systems.

4.9 SATELLITE OPERATIONAL LIFETIME

The SpaceCast™ satellite is designed to meet all specified operational
requirements for a 15 year period in orbit. A small degradation in performance is
expected after this time. This lifetime has been determined by a conservative
estimate of the effect of a synchronous orbit environment on the solar array, battery
charge/discharge cycling, and TWT wear. The propellant remaining after transfer
orbit allows station keeping for 15 years. The propellant required for on-station
positioning is governed by north/south inclination requirements, orbital position
change, and de-orbit requirements.

All critical electronics and components employ redundant units. For TT&C, a
two-for-one redundancy is typically required. The satellite electrical design follows
well established criteria in part selection. Hardware is based on existing units which

have already experienced successful missions after years in orbit.
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The on-board Xenon Ion Propulsion System (XIPS) fuel reserve will be used to

place the satellite in a supersync orbit at the satellite end-of-life.

4.10.EARTH SEGMENT
4.10.1. Satellite Command and Control

Command and control of SpaceCast™ satellites will be performed via
Satellite Control Facilities (SCF) as illustrated in Figure 4.10.1-1. TT&C will take
place at Ku-band using a portion of the requested spectrum at the lower edges of the
bands. Each SCF station will be linked to an Operations Control Center (OCC). This
center will also be responsible for the command and control of all SpaceCast™

satellites. TT&C link performance and parameters are given in Appendix A.

Intersateliite Link
(sL)
’ ) FELD
B E P "’. 3 ﬁ"-’
e b
me

V-Band / Ku-Band

Communications V-Band / Ku-Band
Communications

- 1
tw"mz“ -l

Satsilite Control

=

Equipment
Network Control |
Communications _‘

—

Operation Control Center (OCC)

Communications

Network Operation Center (NOC)

Figure 4.10.1-1. Example of SpaceCast™ Satellites and Earth Segment

55



4.10.2. Payload Management

Operation and management of SpaceCast™ communications system resources
will be performed from a Network Operation Center (NOC). The NOC will manage
all communications functions including broadcast routing, initiation, teardown,
and customer interfacing including service requests and billing. This center will
maintain communications with customer equipment. It will be responsible for
keeping track of all connections and management of system resources. It will
monitor service quality in conjunction with monitoring equipment located at a
number of sites within each of the satellite’s coverages. Finally, it will provide and
maintain the TDMA circuit switch routing table that is uploaded to the satellite
onboard processor via the Ku-band TT&C link. The routing table will control all

circuit connections and traffic through SpaceCast™’s V-band and Ku-band links as

well as its ISLs.

4.10.3. Customer Equipment

The services offered by SpaceCast™ will be provided at a burst rate of up to 155
Mbps (OC-3). SpaceCast™ offers a decentralized uplinking approach, thereby
allowing users to directly access the satellites from their facilities. Some customers
will have single frequency mode (either V-band or Ku—band) terminals. Others will
have dual frequency mode (V-band and Ku-band) terminals that will allow
switching between V-band and Ku-band operations. Ku-band coverage will be

available both inside and outside of the V-band spot beam coverage areas.
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Users with uplinking capabilities will use 2.5 meter two-way terminals. They
will use 50 Watt V-band and 50 or 100 Watt Ku-band TWTAs and burst at 155 Mbps
(see link budget in Appendix A).

Receive-only users will either use a 45 cm or 100 cm (18 inch or 39 inch)
terminal. One meter terminals will support the 155 Mbps data rate. Smaller V-band
receive-only terminals will provide service at a lower data rate.

Figure 4.10.3-1 describes the family of SpaceCast™ terminals.

V-Band V and/or Ku-Band V and/or Ku-Band
Receive-Only Receive-Only Two-Way

Figure 4.10.3-1. Family of Terminals

To the extent that the 13.75 - 14.0 GHz band is used for uplinks to SpaceCast™,
due consideration will be given to the earth station size and power limits that are

imposed on use of this band by FCC Rules and the international Radio Regulations.

411 LINK AVAILABILITY
4.11.1. Rain Effects
SpaceCast™ will take a system approach to provide availability. V-band
coverage areas will have continuous monitoring terminals. These monitoring sites
will send link quality messages to the SpaceCast™ SOC and NOC. If necessary, the
satellite and customer equipment can be commanded to provide service via the Ku-

band payload to dual band receivers.
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Link availability analyses were performed for several cities around the world.

The results of these analyses based on a 95% availability at V-band, appear in Table

411.1-1.

Table 4.11.1-1. V-Band De51gn Margms for Rain in Various Cities

" Country | City _Rain Loss Margin (in dB) |
' - for 95% link availability
Space-Earth |Earth-Space

China Beijing 1.5 1.8
Japan Tokyo 2.0 2.4
UK London 2.2 2.9
US Chicago 2.2 2.8
US Dallas 3.1 3.6
US Los Angeles 1.4 1.7
US New York 2.5 3.1

411.2. Cloud and Gaseous Effects

Because the additive effect of rain attenuation and cloud and gaseous effects at

low elevation angles would degrade link availability unacceptably, the SpaceCast™
design generally restricts the minimum user operating elevation angle to 30° or
higher in Asia, 20° in the Pacific Islands and in the U.S., and 15° in Europe.

4.12. LAUNCH SEGMENT

Specific launch services have not been selected at this time. The SpaceCast™

bus is compatible with a variety of commercially available launch vehicles.
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5. INTERFERENCE ANALYSIS

5.1. SPACECAST™ SYSTEM SPECTRUM

The SpaceCast™ Earth-to-space service links will operate at 47.2-50.2 GHz and
on 500 MHz of bandwidth that is allocated for FSS uplinks within the frequency
range 12.75-13.25 GHz and 14.0-14.5 GHz. The space-to-Earth service links will
operate at 39.5-42.5 GHz,* and on 500 MHz of bandwidth that is allocated for FSS
downlinks within the frequency range 10.7-12.75 GHz.?

At Ku-band, the 12.75-13.25, 10.7-10.95 and 11.2-11.45 GHz bands are planned for
worldwide use under Appendix 30B of the international Radio Regulations® The

primary purpose of the GSO FSS Plan associated with Appendix 30B is to

* In IB Docket 97-95, the Commission is currently considering various options with respect to
the 36-51.4 GHz bands including the addition of FSS allocations at 40.5-42.5 GHz. The V-
band frequencies requested for SpaceCast™ were chosen to reflect the current HCI position
regarding the NPRM as presented in HCI's Reply Comments submitted June 3, 1997 (IB Docket
97-95). HCI respectfully reserves the right to conform this application to reflect the outcome of
that proceeding and/or any changes in the international Radio Regulations. The Commission’s
Public Notice establishing a cut-off for additional applications in the 36-51.4 GHz frequency
band, DA 97-1551 (July 22, 1997), states that: “Applicants filing by the cut-off date will be
afforded an opportunity to amend their applications, if necessary, to conform with any
requirements and policies that may be adopted subsequently for space stations in these bands.”

* The 10.7 - 10.95 GHz, 11.2 - 11.45 GHz and 12.75 - 13.25 GHz bands already have been
allocated by the Commission for FSS. See 47 C.F.R. § 2.106. HCI’s proposed use of these
bands by the SpaceCast™ system (as well as 10.95 - 11.2 GHz and 11.45 - 11.7 GHz) is fully
consistent with footnote NG 104, which limits use of all those bands to international (i.e., other
than domestic) systems. The commission has previously licensed FSS use of these planned
bands for an international satellite system. See PanAmSat Licensee Corp., DA 96 -2124 (released
December 17, 1996). To the extent necessary, HCI requests a waiver of the application of NG
104 to this application and will provide whatever supplemental supportive materials that the
Commission may require. As demonstrated in this Section 5, SpaceCast™ will adequately
protect existing terrestrial services in the 10.7-11.7 GHz downlink band by complying with
existing PFD limits, and will adequately protect existing terrestrial services in the 12.75-13.25
GHZz uplink band by coordinating SpaceCast™ uplinks with those users where appropriate.
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accommodate national satellite communications systems, but the provisions of the
Appendix are flexible enough to permit Administrations to submit filings for
systems which are not already defined in the Plan. These systems may be assigned
orbital positions under the Plan provided that harmful interference will not result
between such a system and any satellite network that is defined in the Plan and
brought into operation by an administration and provided that displacements of any
national allotments under the plan are agreed to by affected Administrations.
Article 6, Section III of Appendix 30B includes a procedure for the use of these bands
for purposes other than national coverage.

The SpaceCast™ system requires the bandwidth requested in this application in
order to offer video and multimedia services to prospective customers within the
international service area of the system. HCI believes that the types of services
proposed in this application fall within the definition of the “broadcasting satellite
service” for which the 40.5-42.5 GHz band already is allocated, as well as within the
definition of FSS. HCI has separately urged the Commission to support changes in
the international Radio Regulations to allow worldwide FSS operation in the 40.5-
42.5 GHz band that is currently allocated to the BSS. In the event that FSS use is not
permitted in that part of the band and it is determined that the SpaceCast™ services
do not also fall within the definition of BSS, HCI intends to specify alternate
spectrum for SpaceCast™ in part of the 36.0-51.4 GHz band that is allocated for FSS.

In addition to the service links, SpaceCast™ will use optical ISLs in the range of
1.55 micron wavelength. The command links will operate in 1.5 MHz near the

lower edges of the Ku-band Earth-to-space frequencies. The telemetry links will
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operate in 1.5 MHz near the lower edges of the Ku-band FSS space-to-Earth
frequencies. The receive beacons will operate in 100 kHz near the lower edges of the
Ku-band and 47.2-50.2 GHz Earth-to-space frequencies. The transmit beacons will
operate in 100 kHz near the lower edges of the Ku-band and 39.5-42.5 GHz space-to-

Earth frequencies.

5.2. INTERFERENCE AND SHARING ANALYSIS

5.2.1. Intra-Service Interference and Sharing

5.2.1.1 Fixed-Satellite Service

Interference between SpaceCast™ and other FSS systems can be divided into
two basic classes — interference between GSO systems and interference between
NGSO and GSO systems. The case of interference between GSO systems will be
treated first. The main issue pertaining to SpaceCast™ and other GSO systems in
the same frequency bands and coverage regions is whether or not there is sufficient
orbital spacing between satellites of the respective systems to mitigate harmful
interference. If the satellites are placed too close to each other, excessive interference
will result. The 2° orbital separation commonly used for GSO FSS satellites will be
adequate for SpaceCast™ satellites to share spectrum at V-band with other GSO
satellites. An interference analysis demonstrating this capability is contained in
Appendix B.

The Ku-band frequencies to be used by SpaceCast™ may include bands allotted
for national or subregional use under Appendix 30B of the international Radio
Regulations. In that event, SpaceCast™ will coordinate with other GSO systems

operating in the bands pursuant to Appendix 30B to the extent provided under that
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Appendix. The 2° orbital separation commonly used for GSO FSS satellites will be
adequate for satellites operating in the Ku-band. An interference analysis
demonstrating this capability is contained in Appendix B.

The ground tracks of NGSO satellites do not remain stationary over a single
point on the Earth. Instead, they produce multiple ground tracks between north and
south latitudes determined by the inclination of the satellite. Therefore, there is a
potential for interference with GSO satellite networks when the GSO and NGSO
systems share frequency bands and polarization. NGSO satellite systems can use
interference mitigation techniques, such as satellite diversity and avoidance of
pointing at the geostationary arc, to avoid excessive interference with GSO
operations. A number of domestic and international NGSO satellite networks, such

as Celestri, SkyBridge, and F-SATMULTI 1A/B, have proposed such sharing

techniques.

5.2.1.2 Inter-Satellite Service

SpaceCast™'s intersatellite service operates via an optical ISL which uses lasers
of extremely narrow beamwidths. This ensures that satellite receivers outside of a
narrow optical path will avoid harmful interference. The narrow beamwidths also
prevent, as a practical matter, other satellites from blocking the line-of-sight of its
ISL. For these reasons, and because the orbital positions and/or orbital parameters
may differ between systems, the possibility of harmful interference occurring
between ISLs is negligible. Therefore, common use of the same optical wavelength

(1.55 micron) on all SpaceCast™ satellites is an efficient, practical method of

achieving high bandwidth ISLs.
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5.2.2. Inter-Service Interference and Sharing
5.2.21 Radio Astronomy Service
Radiotelescopes use the 48.94-49.04 GHz band for spectral line observations.
The potential for harmful interference from SpaceCast™ to the radio astronomy
service is quite low because (1) the listed frequencies are located within a band that
SpaceCast™ uses for Earth-to-space links, and (2) the SpaceCast™ earth station
antennas will have very narrow beamwidths. Therefore, SpaceCast™ should be

able to share the 48.94-49.04 GHz band with the radio astronomy service.

5.2.2.2 Terrestrial Services

Coordination may be necessary between terrestrial microwave stations and
SpaceCast™ wuser terminals to avoid harmful interference. SpaceCast™ user
terminals will operate in accordance with Sections 25204 and 25209 of the
Commission’s Rules to minimize radiating harmful interference into terrestrial
microwave services.  Also, SpaceCast™ will operate in accordance with
international Radio Regulations S21.6, S21.8, S21.9, and S21.12 as applicable, so
harmful interference to terrestrial microwave stations can be minimized.

Likewise, harmful interference from SpaceCast™ space station transmitters
into a terrestrial receiver is possible if a SpaceCast™ space station does not limit its
PFD as applicable in the frequency band affected. However, SpaceCast™ space
stations will operate in accordance with Section 25.208 of the Commission’s Rules

and with international Radio Regulation S21.16, as applicable, to minimize harmful

interference to terrestrial services.
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Harmful interference into SpaceCast™ space station receivers from terrestrial
microwave transmitters is unlikely due to the high space loss and atmospheric
attenuation in the Earth-to-space bands that SpaceCast™ will use. However,
excessive interference into SpaceCast™ space station receivers from Earth station

transmitters of stratospheric fixed service systems, such as SkyStation, is possible if

suitable EIRP limits are not imposed upon those transmitters.®

5.2.2.3 Earth Exploration-Satellite and Space Research Services

The EESS and SRS have primary international allocations at 40.0-40.5 GHz
(Earth-to-space). The main source of interference will be from EESS and SRS earth
station transmitters to SpaceCast™ earth station receivers. SpaceCast™ will
coordinate with stations in the EESS and SRS to minimize interference to its space-
to-Earth links.

Stations in the SRS operating at 13.75-14.0 GHz that received authorization to
operate from the commission on or before January 31, 1992 are assigned frequencies
on a co-primary basis with stations in the FSS so long as such stations in the SRS
continue in service. Until January 1, 2000, EESS and SRS NGSO space stations

operating at 13.75-14.0 GHz are assigned frequencies on a co-primary basis with

stations in the FSS.

¢ In its Second Report and Order in ET Docket No. 94-124, RM-8308, 8784 (released
July 21, 1997), the Commission designated the 47.2-48.2 GHz for wide-area licensing,

but has not yet established the terms for licensing this band or for sharing the band
among different users.
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HCI will work with EESS and SRS station operators on a case-by-case basis to

resolve any coordination issues that may arise between SpaceCast™ and stations

operating in these services.

5.2.24 Radiolocation and Radionavigation Services

The radiolocation service has co-primary U.S. and international allocations
with the FSS at 13.75-14.0 GHz. The radionavigation service has a co-primary U.S.
allocation with the FSS at 14.0-14.2 GHz, and a co-primary international allocation
with the FSS at 14.0-14.3 GHz. Unlike the terrestrial services considered previously,
operations in the radiolocation or radionavigation services may occur at any
elevation angle due to radar and direction-finding transmissions from or to aircraft.
HCI will work with operators of these services to resolve any coordination issues
concerning emissions in these bands, as necessary and applicable, where both FSS

and either the radiolocation or the radionavigation services have co-primary

frequency allocations.

5.2.2.5 Broadcasting-Satellite Service

The FSS has a primary international allocation for space-to-Earth emissions at
12.5-12.75 GHz in Region 3, and so does the BSS pursuant to Resolution 33 from
WARC-79. Because SpaceCast™ may operate at 12.5-12.75 GHz for space-to-Earth
emissions in Region 3, HCI will resolve any coordination issues with stations

operating in the BSS at 12.5-12.75 GHz on a case-by-case basis.

5.3. SPURIOUS AND OUT-OF-BAND EMISSIONS
SpaceCast™ will comply with the emission limitations specified in Section

25.202(f) of the Commission’s rules.
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